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PEARL FISHING 1§ THE BASSEIN DISTRICT.

Further Report by the Deputy Commissioner, furnished through the Revenue

Secretary to Government, Burmad, together with correspondence
thereto.

relating

The following papers contain much additional interesting
information on the subject dealt with in The Agricultural Ledger
No. 36 of 1896. They are accordipgly given as a supplement to
that issue, ‘ :

From fhe Revenus Secretary to the iof Commissioner, Burma, to the
Reporter on “Economsc Products to & Government of India,—No. 277-
2F—g, dated Rangoon, the 10th March 1897,

With reference to the correspondence ending with your letter
No. 3112—191, dated the 7th October 1896, I am directed to
forward, for your information, a COPY with five spare copies, of a
Report by the Deputy Commissioner, Bassein, regarding the pearl
fisheries in his district. The specimens referred to by the Deputy
Commissioner are also forwarded by parcel post.

Endorsement by H. Toupsox, Esq., Secretayy to the Financial Commis-
sioner, Burma,—No. 846-2F.—321 dated the 24th February 1897.

Copy of the following with the specimens referred to forwarded to

the Revenue Secretary to the Chief Commissioner, Burma, with
reference to his endorsement No. 594-2F.—16, dated the 23th Octo-

ber 1896.
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Endorsement by H, THIRKELL WHITE, Esq., C.L.E., Commissioner of the

Irrawaddy Division,—No. 139-4F.—8, dated the 6th February 1897.

Copy of the Tollowing, together with enclosures, submitted to the
Financial Commissioner, Burma, for information with reference to

* his endorsement y. 249-2F,—50, dated the 7th November 18g¢6.

From CapraiNn F. D. MaxwzLL, Deputy Commissioney, Bas:cih, to the

Commissioner of the Irrawaddy Division,~No. 358, dated the 15t Feb-
ruary 1897. '

In continuation of the correspondence ending with your
No. 5924-2F.—26, dated the 11th November, I have the honour to
supply the following information concerning the pearl fisheries of
this district—information which I have gleaned from men who have
known these parts for many yearsand who have collected oysters for
eating for a long time. -

2. As regards the habits of the mussel, it lives on mud, sand,
or on rocks, Beds appear and disappear either during or at the end
of the rains—some say the former, some the latter. The more
general opinion seems to be that they appear about November,
when the water is getting salt, In the paper marked A 1send some
shells of the Placuna taken out of the river about 5 miles above its
mouth on the znd January. 'The man who shewed me this bed
informed me that the bed appeared last November. I pressed him
a3 to whether the bed had not really appeared in the rains but that
it was in November he knew of it for the first time. He would not
allow, however, that the bed had appeared before November, and
said that he was-daily over the place during the monsoon and saw
no signs of any oysters.

3. As to the appearance, disappearance, and breeding of the
oyster none of the Burmans 'whom I examined could give me any
information on the subject, An answer to the question is, however,
to be found in Theobald,
within the body of the parent and are discharged in cloud-like
swarms of tiny creatures to seek each its own living. The embryos
at first swim ireely about, in which stage they represent the perma-
nent condition of the Pteropoda, but soon dropping their filament-
ous organs of motion as tadpoles do their tails, they either attach
themselves permanently to arly convenient roosting place within their
reach as Ostrea or Chama, moor themselves securely by a dyssus
or cable, like Pinna or Mytilus, or lead a free and roving life like

Cardium or Unio.” See also Dictionary of Economic Products,
Volume V1., page 121,

molluscs possess loco

motive powers and frequently disappear from
certain banks and £ . 4 e

migrate to more favourable situations” The
mans say that no bed is known to be in existence for more than
s. During that time the action of the sea either covers them
mud, thus smothering them, or breaks them away from
rings, doing them mor‘}ﬂa\ injury.
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4. The numbers to be found in one bed varies very much: some-
times many millions are found; at others only a few thousands.
Sand appears to be the favourite bed, though mud is also appreciated.
The oyster is also to be-found on_rOCks, but not in such large numbers
as onsand and on mud. This, the Burmans explained to me,

‘because there is only a limited supply of rocky bottem, whereas the

ically unlimited in extent. I see, however, from
Oft'll::rA?r?c:;teu&rla%:;z; No. 36 of 1896 that tile oyster prefers a
muddy bottom—sez page 5. 1Dhe pearl is said to appear when the
oyster is about three yearsold, tha? s to say, never before two years
and never after four years. The pearlsare very minute and require
a microscope to see them, but a pair of sharp eyes can occasionally
pick out the larger pearls, On enquiring why the pearlsare so small,
the villagers say that the pearl as it 8TOWSs prevents the oyster from
¢losing and so- allows the mud and sand to get into the shell and
thus to kill the oyster. You will observe from the shells sent
that they are remarkably flat and that the smallest obstruction would

. pMgvent the oyster from closing. In many oysters that I examined I

once as mMany as eight small pearls, and
§oa "dirffhc:rerg’eéotl;)r;t a:(])ixetimes as many as ﬁfteep are found, but they
are so infinitesimally small that it is extremely difficult to count them.
When the larger pearls are found they are found usually singly.

5. The modus operandi of getting the pearls away from the flesh
is as follows: The oysters having been collected are put into a large
cauldron of hot water ; they then open and keep open., The ﬂe‘sh
is then scraped off the shell with 2 knife and thrown into a basin,
When the basin is half full it isput 10 to the sunand the flesh allowed
to decompose. After three or four d?}’s, when the flesh has more or

_ less thoroughly decomposed, watef is added and the whole mess

i ]s being heavier than the decomposing and
iltelrcr:rg.poise ol))rz:;r fall tg the bottom and are easily got out of the
basin. The rest is then passed througna fine sieve, so that no pearl

of even the smallest description shall escape, The only thing that!

i consideration In the matter are the oysters, It
?sp ;Zggrbset%(r);zgv:h:? they do not long survive the hot bath; but on
this point the villagers appear to be somewhat doubtful, saying that
they have great tenacity of life and do not finally sucumb until
they have been in the basin some hm(xlrs.

6. Oysters found on rocks, sand, and on mud produce very
diffcrent quantities of pearls. 1 givathe following figures for what
they are worth — they were given e by men who had worked on
all the different bottoms last year, sO they ought to be fairly accurate
and of some value : “ Three thousand oysters found on rocky bottom
produce R1 weight of pearls, 6,000 from a sandy bottom ansi
40,000 from a muddy bottom produce the same weight of pearls.”
M;' informants were unable to explain this great difference, and I am
unable to offer any reasonable suggestion unless the following may
be considered worth anything : At page 127 of Theobald.lt. is
stated that pearls are “ merely. @ deposit of the lustrous lining
material of the shell round some foreign and offending object.”
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This view is now apparently disputed, if not exploded. See the

following from Dictionary of Economic Products, Volume VI,
page 118 :—

The popular notion that the foreign matter is generally a
grain of sand is uptenable. According to several eminent
conchologists it ijs in most cases a minute parasite, but
Dr, Kel>art believes the nucleus to be in most cases at
least an ovum or ova escaped through the distended coats of
an Overgrown ovary apd become imbedded in the interstices
of the mantle. 7 have repeatedly examined seeds or
young pearl,” he writes, “ in process of formation, and
with a n)agnifying power one-fifth of an inch lens 1 was able
to see distinctly the outlines of two or three ova through the
ﬁrst’or superficial layer of nacre surrounded by groups of
ova.” His theory js further supported by the fact that
Pearls are most frequently found imbedded in the mantle,
‘ near the hinge (the place where the ovarium 18 most
likely to be liable to rupture) and by the fact that with
careful examination he was generally able to find, when the
pearls were not aciually found in the interstices of the
mantle near that locality, cicatrices on the structure where
they once existed.” The difference in the weight-producing
capacity of the pearls found on different bottoms would
seem t0 give colour to the popular belief that pearls are
nothing more thap ¢«foreign and offending objects sur-
rounded by the lugtrous lining of the shell,” but it is quite
possible that the real explanation is something quite
different.

7. The oysters were said in last year’s report tobe found in shallow
water. This statement is, | find, only partially true. The oysters
found last year were certainly found in shallow water, but I am
informed that villagers have often found them in water at various
depths—30 feet or more—sg that if this is the case there seems no
reason why they should not Jive in greater depths still.

8. 1 had about 300 oysters opened in my presence, and in each
I found- alv?ays one, sometimes two, small crabs, When only one
it is the ordinary hard-coateq grey type found on the sands; when
there is a second it is to )] appearance a different kind altogether,
ablue shell and very soft, It is possible that these crabs live
parasitically in the oysters—g., Theobald, page 128. It is noticeable
too, with regard to the remark made there, that it is to the presence
of these small crabs that the yphealthiness of the mussel is attributed,
that the Burmgms regard the oyster as very unwholesome ; but the
reason they give is the presence of a minute worm found in nearly
ev::r)}’l shell. Even when thjg worm is extracted the Burman will not
:iytilf- :&:tcet:;.uncooked, though 1 gwallowed several without feeling
thogé fIn paper marked B | enclose some shells exactly similar to

se found in the river, byt which are black inside. It may be
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thought that these are the same S those which are white inside, but| . FEARL

I think not. The villagers say that the shells are washed up by the Reglster
tide. I examined many hundreds of the shells taken last year by the |No. 8p82.

lessee and did not find a single black shell among them. I also
had six or seven men searching the heaps for a black shell but not
one could be found. Perbaps the shell is a different variety of the
Placuna and one found only out atsea and in deeper water than
the white shells. N C
10. In The Agricultural Ledger No. 36 of 1896, page 5, an
opinion of Doctor Alcock i quowed to the effect that the pearl fishery
is not likely to interfere with the tdrtle banks, because the turtle prefer
reefs and Placuna a muddy bottom. As to this I would remark
that all along the mouth of the Thekithoung river, where Placuna
are found in large numbers, the turtle known as Jaitkwe comes up to
lay its eggs in the season from the month of September to that of
December. 1f men were allowed to dive at night off the banks
where the tartle come, 1 think there can be no doubt that the turtle
would be scared away. It may be, and probably is, correct that
turtle prefer reefs, but they d0 not by any means select the
sands nearest the reefs to 13y their eggs. If they did so they would
not go up the Thekithoung river, but would remain out at sea and
near Diamond Island. The turtle known as /ai/pyintha never come
near the river but remain out at Oiamond Island, whereas the
number of laitkwe which lay there is very small. Out of 50 or 60
I saw on the island I only saw on¢ laitkwe. o
11. Regarding the remark of the same gentleman, that it is
unwise to interfere with the poor, people who collect Placuna, I think
in future that in selling the right to collect oysters it should be
stipulated that the villagers should be allowed to take what they want
for their own consumption as the number they would take would be
insignificant compared to the numbers taken by the lessee.
Probably 30,000 at most would supply the wants of the villagers.
12. In the paper enclosed and marked C I send some substance
taken from the osrea talienwahensis from near Haingyi Island by a
diver from 15 feet of water. ‘T*}e villagers call them pearls, but
they do not answer to the description of what is generally understood
o anfﬁa?;;s the Reporter on Economic Products would say what
ked C really contains.
papi;.m'l?l;ece)bald sta.te):s, page 127, that the true pearl oyster is found
all along the Arakan Coast. The lessee of that part of the district
recently went up the coast with & VieW 1o working these pearl fisheries,
bat 1 bave not yet heard the result of this atempt. .
14. 1 have not entered into the question as to whether the fisheries
should be sold yearly as in the last two years, as 1 have not been
asked to do so, 1 think, however, if lhg villagers are allowed to take
what they want for their own consumption that the fisheries might be
ut up to auction as heretofore. 1f not sold, it is certain that they
will be poached by Natives of India. There would hardly seem to

pe ary necessity for insisting on a close season as the monsoon itself
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puts an end to
only be sold fo
two years,

all oyster col cting. Possibly the fisheries should
r thre{: years acnd then allowed to lie fallow for, say

From the Reporter oy Economie Products to the Government of India, to

the Superinlendent, Indign Museum, Calcutta,—No. 684—191, dated
Calcutta, the 26tk Mayeh 1893.

I have the honour 1o a printed copy of letter No. 358,
dated the st February e?glgo;ﬁ frogl the Deputy ‘Commxssmneg
Bassein, together with the specimens referred to therein as A, B. an

» and to request the favour of being furnished with your opinion on
the subject as well as the names of the specimens forwarded.

From the Oﬂiciating Superintendens of the Indian Museum, {o the Reo

Porter on Ecomomie Lroducts to the Government of India—No. 10,
dated Calcutta, the 29th Mayeh 1897. I
In reply to your letter No. 648—191, dated the 26th current,

0. 04 ‘
have the honour' 1o inform you that the shells referred to therein

are Placuna placenta,

From the Report . . to the Government of India, to
the Revenug Sleett:x’:yEctoontol::lélxlzero‘ig;:r:mt'ssx'orur, Burma, Rangoon,—
No. 954—101, dated Calcutta, the" 4th May 1897 d the 10th

With reference to your leier No. 277-3 F‘__g,bdat‘el Deputy
Sarch 1897, fcrwarding prineoy. copics of A dherics of that Disirct
too::tgnssiqn}e‘:r (;‘f Bassein Tegarding th? tpca:}llef}ii:“ﬁ)gw 10‘staté thai

gether with the gpec; red 10 i i inci

e spetimens marké)g énvevzie riflc}:mmcd to scveralﬁof the p\n?;;lé)r?sl
Drecious stone dealerg here who report as follows:— «The SpiLC' side
are not pearls, byt 8r¢ formations of & bony nature foun; in A
of oysters which are Supposed to be the primitive stage 0 Pﬁa e

8 they are, the SPecimens are 4f no value.” Those marked B ar
shells of the Plat_:una Placenty also.

.. 2 This additiona) informagign, it is contemplated, shall be pub-
lished as g Supplement of le:‘ﬁ;;,}cultural Ledger No. 36 of 1896,

GLcop
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EMBANKMENTS IN AGRICULTURE.
(DAMS axp BUNDS,)

{ Dictionary of Economic Products, Vol. III., E. 198 a.

CONSTRUCTION or DAMS aNp BUNDS v AGRICULTURE:

. : ondencee on the above subject, prefixed by qusagfs
4 Rc:;;z;tétzg _tf’ic;;gfﬁiltgrsggsz gs of the Agricultural Conference held at Simla in

October 1893.—By THE EDITOR.

; .en from the Proceedihgs of the Agri-
wing passages taken i
]tTh? fggﬁfcrcige heé;d in Simla during the 2nd to the 7th of
E)u tglr;r 1893 may be usefully given aS an introduction to dthe mg:-e
decta.iled oflicial correspondence which fhas been cond.ucte fgrnos' g
subject of Dams and Bunds constructed for the prevention o 10
) il by si 08its :—
tilization of soil by silt deposits .
or f‘o'r'lt‘?c f?ilrtsltlﬂsub‘cct on the table for discussion was that of the
construc]gon of Darjns and Bunds for (@) the. prew:mx;)nI og’c'arosu);;‘,
and (4) the fertilization of land &3 “;ﬁi}i‘lﬁ’i nscliltihecfn'; i ohapman
oted much attention 1o this :
:ﬁl:c\:p inda Circular No. 23, dated 21t June 1893 (paglz 3 bdelll;gﬁ),
in which information was asked for, regarding aCFIOTll ta lenl Qurt g
recent years and the practices prevailing %mo‘ng agricultural ¢ s.b 101;))
“ T)hc evidence in the replies to the C”CUAZ{T (Pagf'e; 4t{;{ 4‘3;: eagri
i ' the practice of fertilizin -
indica t in many provinces ] ' :
lcrxll(l]tllcx::l:dh:x}r with silt yw;; not uncommon, especially in éﬂadbmsr’
the Cemr‘al Provinces, Bengal, and parts of lbe _Elln]aba:n'?Ot uot;ﬁzz()i'
On the other hand, the fertilizing sfxlt ulllr:;nﬁirrrz;?;iav; ,
i case of rivers issuing from limalayas.
no%l‘)lf{sn;ez{:rds the prevention of er0sion by drainage and thfe recla(i
mation of land at the heads of ra\'ineS,_m'ldence was btr(}ugg:m Or;x;r’s
Fetnte - onanpur disirict of 'thehl')u%]it:ic?ir:)(rll Olr\lagage?u? carri?:d out
% i udh experiments in this
E::laga:lx;rco)vcd rem?merati\-e. (Agricaltural Ledger No. 16 of 1894.)

E. 198 a.
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¢ In the first case worthless land so reclaimed was found to be
worth R100 an acre or more ; in the second the cost was K100 an acre
and the rent of the reclaimed land R1oanacre. In view of the exten-
sive and serious deterioration of agriculural land due in some prov-
Inces 10 drainage erosion, the Conference considered the sqb}ect
of importance. Captain Chapman suggested that the reclamation of
ravine land woujd be a useful famine work, and Mr. Miller stated that
it was included in the list of famine works in the North-Western
Provinces. The President also stated that it had been recom-
mended by the Government of India, but that the system could not
be adopted in time of faminc unlessit had been previously worked
out in a practical manner by experiment. This conclusion was
i accepted,
2oonf. with " “ Mr. Ribbentrop drew attention to the necessity for diminishing
Ravine . | the damage done by ravines and sandy torrents in the Sub-Hima-
ewes i layan 1‘“}‘:‘5 by proper afforestation of the head waters. He subse-
Banda Dis- uent i :
prande Disc | Auenty urnished a note on the subject. (See below.)
X
2 an r .
». 29, RESOLVED :

(1) “ That the Government of India be invited to circulate separately
the papers submitted to the Conference on the subject.

' (2) “That the subject be taken under special consideration by the
Departments in those Provinces where the local conditions might require
it. ” (Page 13 ofProceedings of the Agricultural Conference of 1893.)

Note by Mr. B, RXBBY.NTRQP, C.LE., Inspector General of Fovasts to t.lxe
Government of India, on the reboisement of the heads of destructive
ravines,

1. In the discussions, which followed Captain Chapman’s interesting
account of the restoration of ravines, the correctness of the principle, that
all such improvements must proceed from the head downwards, was
unanimously acknowledged. This may be sufficient as regards ravines
with a gentie incline and somewhat removed from the hills; but when the
periphery of the ravines to be dealt with includes head-waters situated in
mountainous or hilly ground . it is necessary that the barrage work should
be accompanied and even pr,cccdcd by an afforestation of the higher por-
tions and the steeper slopes, the denudation of which is the main cause
of the existence of ravines and tdrrents. Without such atforestation the
works of reclamation resylt in a constant and frequently ineflective
struggle against nature, u fact which has been fully recognised in France,
which, of all European counrics has, during the last 3o years, taken the
lead in reclamation works of this kind, and which is consequently able to
show the best practical resyys.

2. The magnitude of the works carried out in that country can be
gauged by the note appended to the introduction of E. Thierry's * Kestaura-

tion des Montagnes, comition des torrents, reboisement ;' when it will be
seen that, from 1861

3 to 188 000 hectares were treated at a cost of
51,670,000 francs. 8, 14

3. The French literatyr he subj
the subject in question, , son s !

ect is very complete as regards
book above

, and 1 would strongly recommend the study of the

torpents.” quoted, and of the work of Alexander Surell, * Ftuds sur les

E. 198 a.
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4. The whole of the introduction of Thierry's book should be read, but

I would draw special attention to the Paragraph on page g, which runs
as follows :—

Voici I'ordre qui généralement a ét€ suivi pour Pexécution des travaux :

1°, Tracé das perimetres des terraias 4 rebuiser ou A maintenir boisés ;

2° Reboisement des parties stables ;

3°. Fixation des terrains instables, en commengant par les ravins et en termi-
nant par la branche principale des toirents ;

4°. Reboisement des terrains instables au fur et A mesure de la fixation des

torrents et ravins, sans laquelle Pinstabilité des parties voisines était incurable.

(Page 46 of Procecdings of Agric"ultuml Ci'.'ft‘rence of 1893.)

REVIEW OF CORRESPONDENCE,

The following Review of the correspondence on the subject of
Dams and Bunds may be here given. It may perhaps be as well to
explain that this does not profess 10 be a complete statement. All
letters that contribute additional information (but in some cases only
passages of such letters) have been quoted. ~The abstract thus pre-
sented will, it is believed, convey the Chxcf facts that have been
brought to light. The omissions ar¢ mainly acknowledgments and
covering letters.

From Sir E. C. Buck, K., CS.1, Secrétary to the Government of India,
to the Secretary to the Governments of Madras, Bombay, Bengal, the
North-Western Provinces and OQudh, the Punjab, the Cnief Commis-
sioners of the Central Provinces, Burma, and Assam, and the Resident
at Hyderabad,—No. 23—-113, dated 21st Jane 1843,

Iam directed to request that the Lircctor of Land Records and
Agriculture may be permitied to collect any information which is
available or can be obtained without entailing troublesome enquiry
indicating-——

(A) the action, if any, which has been taken in recent years in
to promote the construction of
dams or bunds for other purposes than that of irrigation,
ziz. : (a) with the object of preventing erosion by drain-
age; (4) of fertilizing land by deposit of soil; and the
success or failure of the Works in each case.
(B) the practice, if any, prevailing among the agricultural
classes of constructing dams or bunds with the above
objects.

2. 1 am to add that the subject is one which will be brought
before the next Agricultural Conference, and to ask that an abstract
of any information availabie or collected may be forwarded to the
Government of India by 1sth September next.

3. In connection with the above enquiry, attention is drawn to the
appended extract from * Jrrigation in Southern Europe ” (Scott-Mon-
criefl) which will shortly be under circulation as No, I of the Agri-
cultural Ledger,®

® {ssued as No. 1 0 18,3,

E. 198 a.



4

T/:e( Agricultural

EMBANKMENTS.

— e —— e

Coastruction of Dams and

MADRAS.

Small Dams
to prevent
Erosion,

In Colmbatore
and Bellary
Loans
grnnted for
onstruction
of Bunds,

I.-—MADRAS.

Estract from the Praceedings of the Government of Madras, Revenus
Department,—No. 2860, dated 3rd August 1893, on the subject of the
Circular letter from the Gopeynment of India Revenus and Agricul-
tural Department,—No, 23—113, dated Simla, 213t Fune 1893,

ResoLuTioN.—With reference to the letter from the Government
of India read above, the Board begs to report that, so far as it is
aware, no action has been taken of late years in this Presidency to
promote construction of dams ¢r bunds, either for (1) the purposes
of preventing erosion by drainage or for (2) fertilizing land by depo-
sit of soil.

2. Regarding the practice of the ryots in these two respects
there is little or no definite information on record. The ryots in
all parts of the Presidency are in the habit of making up small
dams or banks to prevent ergsion of their fields where the fall is consi-
derable. In many places, also, the small bunds round the paddy-
fields are made and kept higher than is absolutely necessary to retain
a sufficiency of water for the crop in order to secure a deposition of
silt from the irrigation water, thus gradually improving the land. All
Collectors will, however, be requested to submit, before the 15th
A“g‘{S‘ next, any further and more detailed information regarding the
practices prevailing in these matters in their districts, and from these
reports the Board wil] prepare an abstract for the information of the
Government of India gg desired in paragraph 2 of its letter.

Resolution—dated 20th Scptember 1893, No. 380.7

A précis of the reports received from Ccllectors regarding the
construction of dams or bunds for (1) fertilizing lands by the deposit
of silt and (2) for preventing erosion by drainage will be submitted
to Government in continuation of Board's Proceedings, dated 28th
July 1893, No. 319.

. 2. The reports of Collectors give very little information in addi-

tion to what is already contained in the Board's Proceedings above
quoted. 1Inafew cases in the Coimbatore and Bellary districts
loans are stated to have been gramed under the Land Improvement
Loans Act for the construction of bunds and dams intended to serve
the purposes referred to by the Government of India. Beyond this no
action has been taken by Government 10 promote the construction
of such works,

3. The agricultural clasges are well acquainted with the beneficial
{esult;» of raising such works both for preventing erosion and catch-
ing silt deposits, and they construct these works wherever they are
llkelx 10 be profitable. Jt must, however, be remarked that the
erection of these works for the express purpose of securing deposits
of silt is more or less exceptional and seems to be confined to por-
gons of the districts of Coimbatore, Salem, Kurnool and Cuddapah;
ﬁultdthe small bunds, which are everywhere put up round paddy

elds for Tetaining a sufficiency of water for the crop, indirectly
secure the above object angd prevent the soil and the manure thereon

E, 198 a,
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from being washed away by drainage water. The bunds are mostly
of carth and occasionally of stones of masonry. In the hilly dis-
tricts, lands on hill sf"Opes are protected from erosion by terracing
and cutting side channels for the drainage water.

Precis of reports receivell from Collectors.

Ganjam,—The ryots protect exposed portions of their fields from
erosion by building small dams or bunds to divert storm-water and by
banking ‘up the sides which are exposed to streams. They do not con-
struct bunds for the express purpose of detaining silt, but the system of
rain-fed irrigation common in the district, which consist in terracing lands
which have no source of irrigation and would otherwise grow only dry
crops, so that each field becomes in effect a small tank for the supply of
its own crop and the crops of the lands below it, does very much not only
to detain in the paddy fields the silt coming down from dry lands at a
higher level, but also to prevent the soil and manure in the fields them-
selves from being washed away. .

Vizagapatam.—The Collector has nothing to add to the inform-
ation given by the Board in its Proceedings, No. 319, dated 28th July
1893. .

9:é#odavart.—'l"he Collector has no information in his office as to the
practice prevailing among agricultural classes in the matter of the con-
struction of dams and bunds for purposes other than irrigation.

Kistna.—Report not received though telegraphed for.

Kurnool.—The ryots erect small bundsround their paddy fields to
retain sufficient water for their crops and to secure a deposition of silt.
Owing, however, to sparseness of population and want of capital this is
not done extensively. .

Bellary.—In gl:ck cotton soils where nallas or water courses are
formed the soil is liable to be washed aw?’ from the surface, and it is usual
for the ryots to construct, not only mud dams, but also bunds and walls of
masonry and stone to prevent erosion by drainage and to promote dcposit
of silt. "During the last famine, large advances were given under the Land
Improvement Loans Act in the western taluks of the district for the con-
struction of such dams, and these works wherever constructed have been
found of great use to the ryots. Thelands on the banks of the Hagari
and Tungabadra are protected by rough fencing for growing melons. The
silt washed up which is apparently detained by the fencing forms a
valuable accretion to the Jand but such fencing has had to be put a stop
to by the levy of prohibitory assessment as diverting the course of the
stream to the injury of other riparian proprietors, .

Anantapur.—Ryots who own lands inthe bed of ruined tanksor by
the side of streams or whose lands are traversed by water-courses are in
the habit of constructing small bunds, aprons or walls of stone to prevent
their lands being damaged. Practice of intentional arrest of water for
the purpose of fertilizing land by deposit of silt is very rare, if not
unknown.

Cuddapah.—Earthen bunds are throxn up round wet lands, and
where the lands, dry as well as wet, are liable to be flooded dams of loose
stones piled up are made round the fields. These dams and bunds are
put up to prevent surface soil from being washed away and to promote
the deposit of silt ; in some places these dams are permanent structures
rivetted with stone.

Nellore.—The construction of dams or bunds for purposes other than

MADRAS.

Bunds to
ravent
rosion.

Bunds
constructed.

Bunds to
ocause Silt
Deposits,

irrigation is rare. and where it exists it is restricted to the cases already
cited in the Board’s Proceedings above quoted.,
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Chingleput.~Construction of dams for the purpose of fertilizing lands
by the deposit of silt is stated to be not practised in the district, though
in a few cases bunds are raised to prevent erosion by drainage and the
washing away of manure, etc.

Medras—~Small bunds are formed round paddy ficlds to secure
sufficiency of water and prevent manure being washed away.
th _Sguth Arcot,—Ryots dam up small water-courses in order to fertilize

eir beds, leading away the drainage in sm all deep side channels,
| North Arcot.~The Collector has nothing to add to the information
already given in the Board's Proceedings above quoted.
. Salem.—Stone bunds or myd banks with stone revetment are put up
ound fields for the purposes mentioned in the Board’s Proceedings above
qimted. Where river irrigation is extensive ridges are made round lands
gear:)te_d ;mt?; cocoanut, areca and plantain to retain water and secure a
tio[r: 5(‘)‘; ot s1 tl. hThe_l'e are also cases cf construclion of groynes or planta-
lands | mlma y riparian proprietors and of ridges or stone walls in dry
districtntp aces where the ground slopes. The only action taken in the
s o promote the construction of such dams is the grant of loans in
me cases under the Land Improvement Loans Act.
COlmbatm"e.—The Practice of constructing dams and bunds for the
purposes mentioned prevails in wet villagesand in villages where there are
l“ng\efsu‘eams which carry off the surface drainage. Sams for the pur-
lpso‘s:::no _dprev\f‘mmg erosion are of masonry work where the fall of water
Embas;:kera e, a{\d in qther cases partly of ea_rth and Parlly of masonry.
o ank 1:ents raised with the object of arresting the silt and fertilizing
et mr?dgez(ein?rally of mud work, an outlet in thq form of a calingulah
mentgs pals:l)l' or the flow of the surplus water. These e'at:tl} embank-
loans have ‘merove the water-supply of wells in the vicinity. State
dame. cen granted in some cases for the construction of such

O?VJChi"OPOl?I-*_Banks are commonly constructed in the district by
:'Zissd ‘; Pfe;/]ent erosion, byt the Collector is not aware that bunds are
water or the retention of git as distinguished from the retention of

wetTﬁ:ggrﬁ;:glhe Collector refers to the bunds put up in Tanjore round
the crop and for € purpose of retaining a sufficient quantity of water for
Beyond this he.sec“"‘“gadepositlon of silt from the irrigation water.
being new 1o i fshnot ableto say anythmﬁ as to the@rgxctlccs of the district,
Canara districts 'e’bhowe"el', observes that in the Coimbatore and South
ments to pre ; 't" oth of which he has served, stone revetted embank-
and that such‘?‘en erosion of Relds by jungle streams are very common,
black cotton s;{;nsﬁare also raised for the regulation of the drainage of
further that loan; h elds and for arresting deposits of silt. [t is stated
Act for the constr ave been given under the Land Improvement Loans
Madura __.{3?“)(':‘ of such dams in the Coimbatore district.
Board’s Proceed: e Collector has nothing to add to what is stated in the
s roceedings above quoted.

the I;t,'e?:iif‘egg’ ; ‘RkYOtS are careful to defend their fields from erosion by
store more wmef‘? s an_d where necessary of masonry \Yans, They
their object in dn_m the}r fields than is necessary for irrigation. and
removed to fields fmg SO is to gecure the benefit of ‘the silt. Siltis also
tanks with their b rom tank.peds when these are dry, and the numerous

eir bunds thus serve the purpose of embankments for the

object the Governm
irecti ent of India has in view, and no specic ion in thi
direction seems to be t‘equiru;l has ’ no special action in this
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Nilgiris—The practice of constructing dams or bunds for the pur- | xADRAS.
poses referred to does not prevail in the district and no help from Govern-

ment has been sought by ryots for such purposes.  On hill slopes erosion

is prevented by terracing and trenChmé{ and in swamps by deep trenches

which carry off the large flow of water uring the monsoons.

Malabar.— Owners of cocoanut Baf dens on the banks of rivers are | _Erosion
in the habit of putting up small groynes and in some cases temporary | prevented.
palisades of bamboos or cocoanut leaves for preventing erosion by
floods. The sides of hills are cut into terraces to prevent crops and soil
being washed away during the rains. Small dams or bunds are
frequently erected in rivers and eswaries for the purpose of reclaim:
ing land by the deposit of silt. The Cbllector is not aware of apy recent
works (he apparently refers to Govcrnﬂ?]!_!n't works) for the purpose of | g sides
F_lreventing erosion by drainage of for fertilizing land by the deposit of silt. | terraced.

e relers to the Knamakkal dam in the Ponnani taluk constructed in
1802, which although mainly intended to prevent the inundation of R
paddy lands by salt water has, he states, the effect of reclaiming land

Land
d l N “ reciaimed n
gla ua ]V by the deposd (lf siit.

River Basins.

among the ryots is the same as that described by the Board, but adds
that itis very common owing to the undulating nature of the country and
the heaviness of the rainfall.

et

¢ dings of the Board of Revenue, No. 5700 Mis.,
E’trszezji":s‘;’l’: 0{};061::0155;31: anx{IrdS the following letter_;rrom the Collec~
tor of Kistna,—No. 3336—318 Dis., dated 20th September 1893.

; aragraph 2 of Board’s Proceedings No. 319, dated 28th
jul;nlgzg‘,yl t}?a%e the h%nour 1o report that the surmises of the Board with !
regard to the practice prevailing afnongflhe agricultural classes of con- ‘
structing dams or bunds with the object of preventing erosion by drainage |
and of fertilising land by the depostt of silt, are correct and of universal |

icability i is distnict. .
app;:civmll\)élye‘%;rd: are situated on 3 hill side or any declivity, a bund of | Grass used
mud or grass or stone is constructed along the lower margin thereof to tos%‘ﬁ:g:hen
prevent erosion. Almost the same practice is cbtained with regard to | .
fields on the banks of streams; the bunds in tbxs case are, however, '
strengthened by the growth of nanil graii by the side. . i

3. The practice of depositing silt for the purpose of fertilizing the land Rec{’ané:;.\tgon
is very generally resorted to in reclaiming large blocks of marshy and Degom&
saline soils fit for cultivation. The _blCCkS are sub-divided into fields of |
2 or 3 acres cach, and bunds aré raised all rourd; the Kistna water, \’
through anicut canals, is then allowed to stand in them for a year or two,
with the result that the salinity disappears and a guod alluvial deposit is ‘
left on the surface. The same course 18 followed to counteract exhaustion |
of soil. The Delta Water-rale Rule VI provides free supply of anicut |
water for this purpose; and the conceSS\Olj is largely availed of in reduc- |
ing extcnsive swamps into rich padd}"ﬁc 5. i

l
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From G. W. Vipav, Esq.,, 1.C.S., Acting Chief Secretary to the Govern-
ment of Bombay, to the Secretary 1o the Government of India, Reve-

nueand Agricultural Department,—No. 6904, dated Bombay Castle,
the 25tk September 1893,

. Forwards copy of 2 memorandum received from the Survey Com-
missioner and Director of Land Records and Agriculture, furnishing
the requisite information,

Memorandum by E. C. Oza) i
i . C. Ozanne, Esq., 1.C.8., Survey Comm
sioner and Director of Land Records and Agriculture.

The practice of constructing embankments or bunds for purposes
other than irrigation has long prevailed among the agricultural classes
both in the hilly tracts and in the open plains of the Deccan, Kama-
tak and Konkan. The plains of Guzerat are too flat to make such
dams useful. Sind #*is not dependent on rainfall. In Khandesh, the
practice is not general for regsons not fully apparent.

2. Field embankments may be divided into three classes, orz.,
(1) those essential to the particular method of cultivation;; (2) those
to correct slopes of fields in undulating lands with a view to prevent
erosion by surface drainage, ctc., and (3) those raised to reclaim
lands from the sea or tidal riv:'crs. The construction of the last class
of embankments generally demands large capital, both on account of
the extent and costliness of embankment necessary and because
return for capital expenditure is not immediate or early.

3 In the dry crop lands of the Deccan and the Karnatak em-
bankments in fields are mostly constructed with the direct object of
preventing erosion by surface drainage in sloping lands, but by inter-

cepting flood water, th tch silt which increases the fertility
of the land and st ey also catch st

: : e a of moisture very important where the
rainfall is unteustworthy, S“Ip;? t)t,\e sweet rice lan()ls ofpthe Konkan and
the hilly tracts of the Western Ghats, embankments are universal for
impounding water at certain times and for certain periods, in accord-
ance with the requiremens of rain rice cultivation. No doubt, inci-
dentally, lands situated in the vicinity of hills are largely benefited by
depqsxts of silt which is jndeed the only manure which rice land
Teceives outside the seed beds. Embankments are made in the
South Konkan to increase the arca and depth of soil in the holiows of
the large stretches of sheet rock by silt deposit. Salt land reclama-
tions date far back. The wholec Konkan coast is studded with such
reclimations. Salt marsh is converted into rice land by excluding
the tide and by gradually swectening the soil by the passage of rain
floods in the montoon,” Rjce straw, grass and branch loppings are
used to strengthen the mud embankments which are occasionally

;acec} with stone : and the growth of mangrove and other shrubs that
ourish in salt water is €ncouraged.

* The assumption t

; 3 hat the ice does not obtain in Sind is incorrect. It pre-
vails largely in tracts be Pract e it Tive ik
sloping Eelds being bumi,:nd the reach of irrigation from the river and nearer the tulls,

' d at the Jower end to retain the rainfall,
E. 198 a,
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4. The ordinary ficld embankments as well as the more pl'etentlc').uts1 BOMBAY.
works of salt Jands reclamation dams are generally constructed % 1}!1
success. As illustrating the success attained by ordinary ryots 1? the
construction of field embankments in the dry crop lands oft e
South Deccan and the Karnatak, the following passage is quo.tcd“ 'rlg}x‘n e
the Collector of Bijapur's Administration Report for 1891-92 :— ke mbank
other permanent improvements mainly carricd out were field emban d
ments which were made in gll directions. Almost the only' goot
crops reaped being those enclosed by the present qmgaﬁ}\mer}‘z
naturally demonstrated thg advanwgcesn()f embanking thcx{ clds. e
regards salt land reclamations, the L0 é‘ctor' of Thana wr}xlt’es —G this
system, as practised in Thana, is best described in the Thana Lsa

ses 282 and 283. Very considerable reclamations have been
:dep:i%ce the article was writlen't\\'e""c years ago, gnd.no encourage- | .
ment is needed. The process 13 extremely Jucrative;; and the com-
petition of capital for investment in 1t 1s always brisk. - been directed
No recent Government action appears to have been airecic

X ily to the encouragement of field embankments, but the District
Vool hat the Jukazi advances under the recent liberal rules | paraes
Officers urge 1 11t 1 rr;ch' app\ied for and utilized in carrying out| Advances
B e “; i ]? 20 improvement. This belief is supported by | ERbank-
S e Oh as:(l:)lélgl\w: which represent the sums oranted for con-| ments.
tslt‘fuggg;esaido:epairs of field en}bmkm_ems in 1892-93 in t}xe several
districts of the Deccan and the garnatak. The detuils are :—

i Conf., PP: 14

and 16,
Districts. ; Amount. Remarks.
i___’—-\
i No. . .
Khandesh | .. [!Not customary to raise field bunds.

Nasik | 4,025 | Practice not general.
. . . )

; 2 ! Government aid only sought in ghdt
Ahmadnagar . . 725 waluka of Akola. 5
1 |
Poona . . . 18,710 e
: gt Probably not solely for field embank-
Shoiapur . " 23,110 ‘ ment. y
Satara | 3,375 ! For six talukas only,
Belgaum . " 25-?90
Bijapur . .1 4003 . » .
Dl]an;\var : 1 10,500 éj,gglr‘x}.xatxOn available for 3 talukas
| )

o oI e VSN A

ions, t sssions given i e
As regards salt land reciamations, he conc;ut; Bomb VIR TUIC | Ryje fop
21 of the rules framed under section 214 of the Bombay Lang

Salt Land
. tently [ 'Re
Revenue Code are considercd sufficiently encouraging. clamation,
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From T. W, Ricuaroson, Esq., 1.C.S., Under Secretary to the Govern-
ment of Bengal, fo the Secretary 0 the Gorvernment of India,

Revenue and Agricultural Department,—No. rogy T.R., dated
Darjecling, the 18th September 1893.

Forwards a copy of a note prepared by Mr. Bhupal Chandra
Basu, an Assistant in the Department of Land Records and Agricul-

ture, showing the use made of ams and embankments in Bengal for
purposes other than that of irrigation.

Memorandum by My, Bhupal Chandra Basts.

The Government of India have enquired whether any action has
been taken in recent years in Bengal (presumably by Government)

to promote the construction of dams or bunds for purposes other
than that of irrigation, z/z,—

(a) to prevent erosion by drainage ; and
(8) to fertilize land by deposit of silt ;

and also how faritisq practice among the cultivators to con-
struct dams or bunds with the above objects.

A~To prevent Erosion by Drarnage,

. This appears to be the kind of work referred to by Dr. Voelcker
in his Report on the Improvement of Indian Agriculture (page §3)-
It consists in thmwing up embankments (dams) across hill-streams
or ravines, with a view to impede the rush of rain-water and to en-
courage the formation of soil jp the beds of the reservoirs which form
behind the dams. Itis believed that the main object of such works
is the collection of a store of water for the cultivation of rice in fields
which are prepared at lower elevations. Waste lands, subject on
account of their slope to erosion by surface drainage, can be con-
verted by terracing and with the help of reservoirs of water formed by
dams, into valuable rice-fields. Throughout Chota Nagpur and
the western parts of the Burdwan Division, it is a common practice
to construct embankments geross the face of natural depressions
between contiguous ridges of “plands or across streams, with a view
to hold up the water for irrigation.  The sloping lands lying below
the embankments are thep jevelled and enclosed with low ridges,
and in this way bare wastes, which in their natural state support
little or no vegetation, being covered with a thin coating of soil
which cannot accumulate owing to constant wear by drainage, have
been turned into fruitful rice.ficlds. In a report on the agriculture
of the Lohardaga district, by Mr. Bhupal Chandra Basu, special
stress has been laid on the importance of constructing embankments
and the preparation of rice-lands by terracing (zide pages 47, 126
and 127). There is an indefinite scope for work of this kind and
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Mr. Basu is of opinion that there ﬁis E? qther wgrk ip “tll}l\iCh moderate | BBNGAL.
1 n be so profitably invested as in these. .
amg;s;:&c;ggs};adass of epmbankments alsg called bunds,® yvhxch ‘;';'l‘;’:;“‘,'g,"‘.
® These are very differ-  8T€ made 10 prevent erosion by_dramagg.
ent from dams. These arelow ridges made along the bound-
aries of fields with a view to prevent the fine top soil (as well as
manure) from being washed off by heavy rain, and also to have the soil
well soaked with rain-water. They are chiefly fou_nd in South Blha‘r.
An interesting account of them will be found in Mr. fGr'ie‘l‘so_ns
Notes on the Gaya distréct (Pagee ‘53) ‘The practice l? enclosx(rjxg
fields with ridges is confined to stff clay soils found Onlt e up! gn st;
“which being of an extremely close téxture are too slow to absor ‘
rain-water, which, if the field were not enclosed, would quickly
flow off, ,Ieaving them quite high anhd dry. The raiyats of Sﬁmiéh
Bihar attach much importanee to the retention of water in fields
towards the close of the rainy §ea§0n for t'he purposeﬁ, of ga'bz
cultivation. It is believed that Simi ari practices are followe 1r;
Bundelkhund and parts of the Central Provinces (vide page 79 0
Dr. Voslcker's Report). The extension of the practice is being
ongly advocated in the Central Provinces, as rabs land enclosed
igfl?gi({ges and well soaked with water are found to suffer compara-
nvelli'iEél&eigggtg;%‘égits‘télso attached everywhere in Bengal to the
enclosing of fields (specially of fields which have been heavily
dD) in order to prevent the fine top-soil and manure from
?a‘nurewashed away; but in this a8 well as in many other respects,
t}f;ngractiée of the cultivators falls far short of their precepts.

B.—To fertilize Land by deposit of Silt.

's N dian Agriculture (pages 43-44), several | Deposits of
. InMr. Baigfoﬁ:g;?z:]’:ivators enriching their fields by deposit | oo cnams
mstgnces;;e cess is known in England as working, and is largely
of silt. 1 eﬁ?ro}‘e;s of Cambridgeshire. In the south of France
{g:lg(:viec:s: ofebarren, stony land are ?eing reclaimed by imlmdating
them with the thick turbid water mt’)n_ lrrlgatton .CanaS%. The
practice is described in a report ““'}“‘;“S ¥ M'{} asu ]bn b; CS'I and
published by order of the Secretal} 0 t'mte.k ery pro 31 }’[ olonel
Scott-Monarieff refers to this very prac flc§ (1_n0¥n aa colmatage) in
his book, to which the Government ol India have arawn attention.
An exact analogy of the prpce;sst“'as found by Mr. Basu in pargana

i ict.

e mSthe Lo}:zﬂ:gzedr‘esucons‘r“ﬂed solely for the purposes of
i _Th'c oncl v ation, but they have also served another useful
raose, irrlr(xclz}at‘tlxg emiéhing of sandy soils with silt. In the south
o}li}rl)gsg}z:habad’and Gaya districts, \\‘gxere the soils areyof a_poor,
sandy description, the canals have done much good by the deposi-
ton of S"‘tll' + rosult of the system of akara irrigation obtaining in
Souﬁln I?:ir;:a‘rrcind Palamau is the fertilizing of the lands situated in
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BEKGAL. the basin of the reservoirs known (as doole lands) with silt. These
lands are highly valued for the cultivation of wheat and other rads
crops,
Office memo. from C. W. Opuine, Esq., Secret
om C, W, , NN ary to the Government
Bengal, Irrigation Department, to the Gorernment of Bengal, Reucnzf
Department,—No. 141, dated the 19th Septembder 1893,
Calcutta Inreply to Revenue Department Office Memorand
Brl%lf'ssmade of the r8th instant, the undersigned has the honour to ;;r; tx::t' !r::)()S\.\IrE
Depo.its. have been undertaken with the objects mentioned under the head As
With regard to B, what is known as war ing is practised on the banks of
the Hooghly river belpw Calcutta. Shallow tanks are formed bcl. hi oh
water level and water is admitted at high tide and allowed to esca ca I’g
tide after the greater part of the silt held in suspension has been .dpe at (’5"
But the object is usually rather to procure earth for brick epfosne .
than for agricultural purposes. No other instances of ende,::mu v by
artificial means to procure a deposit of silt for agricultural or \(')(l)::rmg by
St feom p;sgs are. knowq to this Department. This year it has been notice:l p}:xr-
gollt Zeomy | therrigation of rice crops is extensively carried on from the S Camnat
Water. &unng lh_(let hcav;]est rainfall, the culfivators giving as their ::acq(ca?‘.‘ml:
ere 1s silt in the canal water, and that, as they ff e s
might as well have it, th nefici My so fony for the water, the
is obtained. » though beneficial only so far as a deposit of sift
. EJ}}D‘,’, IV.—NORTH- WEST PROVINCES AND ouvbDIr.

1’””2”’(‘) s}”ff Secretary 1o Government, North- Western DProvinces

de Au(r (@ 1/10 111;’ Sceretary to the Government of India, Revenue
leuliural D 4 ’

7903, & rai Depariment,—No. 2671, dated 16th September

Submi T.-325
ubmits copy of a letter No., Voo dated  14th September
1893. together with enclosures in

: original
] from the Director of Land Re i
) ! ec cords and
Ag‘xculture of these Provinces, containing information as t }(
action taken to promote the ‘ ther

construction of dan
purposes than that of irrigation 15 orbunds for other

Revenue Department,

Letter No, T-3°5

Director ’:',.;4:;]'; dated 14th September 1593, from the
Western Py e Records  and Agriculture, N
ovinees ana Oudh. » North-

I have the hon

No, 1919 our to acknowledge receipt of

538, dated 4th July 1893, forwarding

vour letter
the Government of
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India’s Circular No. 23, dated 21st June 1893, regarding the con-

struction of dams or bunds for other purposes than that of irri-
gation. The time allowed fora reply has been too short to admit of
any detailed enquiry; but 1 forward such information as I have bgeln
able to collect as to the action takenr by Government or its officials
to promote such works, and the prevalence amongst agriculturists of
i ing them. .
the Er a’%ll]::ci(r)rfpcr?)r:'sc‘x?ec;tsgcarried O}H'by Captain Chapman at BI:m
in the Partabgarh District are bebg\éd to have been undertaken
with the aid of an advance from thé Government. There is no in-
formation of recent date in my office about them; but as the Ag{x-l
cultural Chemist to the Government of India has visited B_eu, he \yxl
be able to lay before the Agncv.ﬂ(ilm'ﬂ1 Conference any information
| i y yanted. .
regar(hsngn:hetlc]a‘rlsma}"?z}xlgzs‘iwve works for the prevention of erosion
of t}sxc 1a0nden)enr ]hat;msi were undertaken at the instance of Mr. Ward,
the Commissioner. The Government gave the services of 81ts
Engineers for their construction, and [mgfdaa grant oihRi;,c;;)o in 1§ 7,
which was supplemented by a’gfa“Fu th 2,000 1n t fCRO ogvmg )f}?r
from the Government of India. Z fsgr g_rants 01 4,3d3 in the
close of that year and of R1,000 1 1589 were made, and a con-
i ble number of embankments were C0nstructgd.1.he management
it in 18go, made over 10 the Irrigation Department.
O‘f T ector fmh& zi ’has not vetanswered the reference made to
o Collecto;o J slxlruclion of embankments in his district, and
B oty ?(11111}5 Department contain no information about the
recent rcPoriism%mS. but there is probably not much o be added to
glh:nzsxlccf)txlr)i gi\'cn’at page 53 of Dr. Voelckgr’s report. IflanY
ir;formation of importance I8 added by the Collector, it will be
forwarded "thnv{?ucfnqer?d successful esperiment in the reclamatiqn
f 4.'An1;2l§m§::;1?v lby means of Cmb)ankment, i; to be found in
o ravine ’ i‘ 1 and Macpherson Park at Allzhabad, but there
Psalrl‘s oéegirlﬂes(? ilffror;m.mion on the 'Subjcct in my office, nor has the
Eollector noticed these experiments in his report, extracts from which
arc appended 1 thlks leufé' made on the usar reserves at Cherat and
5. The emban mci“ 1o fxl clearly under either of the heads into
Ammmou do n(?t GP?L{ of India have divided embankments for
e l{lc EOVLtrl?'Xﬁcil;rin'iOn. They may, however, be mentioned,
pill'pOSC‘a) ot‘.er { ;‘t b '?{1):\1 water, thouzh this was not the object
e the (Lpos}:ts ° S}A. bl)\' a.QQiSICd the reclumation of some of the usar
Y C}?S }‘:O ‘)315 iwere marked out and embanked by walls from
e fAt hi ;ra 1?(‘1 rain water al'lowed to accumulate on them. They
3 4hcetd1g 1.13.1 Jouched and heavily munured, with the result that
N enfngep.\ lsh\m:evmcicr;t'.\' reciaimed to allow of the growing
an z}r‘cnkz oy ncr:c\ rabi ;;01»1 On some of the lower ficlds, I noticed
g{ fmﬂr lusfuvlisi?tg Cimcmt a thick deposit of silt, presumably left by
the canal water used to irrigate the crops. In several of the
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experimental usar plots under the management of the Irrigation De-
partment, the experiment took the form of running canal water over
the land to leave a layer of silt. The Sakram plot of 40 acres, for
example, near Etawah, was treated in this way. In 1874, canal
water was run over it for four months and a layer of silt of from three
to four inches in depth was deposited on it. Afterwards the flooding
was repeated, ang the silt was subsequcmly spread over the adjoin-
ing usar to some“distance. In 1883, it was reported that 33 acres
had been reclaimed and the plot was let for Rg6. The accounts
of that time showed a profit of R825, the value of canal water sup-
plied being omitted from the calculation of expenditure. Similar
experiments were tried at Khandari and Turaia in the same district;
but though the land was covered withssilt, it was impossible to get
let out at remunerative rates to tenants. These experiments have
now been discontinued.

6. In some of the Bupdelkhand Districts the Government has
promoted the construction of embankments by grants of /akazi. In
Hamirpur, during the last five years, R11,500 have been advanced to
155 persons in 89 villages for this purpose, and it is reported that
the embankments have usually been successful. The statistics for
the Banda District are incomplete ; but in six out of the eight
Tahsils of that district, nearly 20,000 have been advanced for
® No. 2058, dated 11th August embankments during the last two years.
1893, Mith statement, page The Collector in a letter,® a cOpy of

) which is attached, states that these em-
bankments are meant not to prevent crosion from drainage, but to
fertilise land by depogit of spil. It is more probable, in my opinion,
that the two purposes cannot in all cases be distinguished, and that
many of the embankmentg are meant, in the first instance, to
prevent ravines from being ecaten away and then to lead to the
deposit of a layer of good goi], In no other Bundelkhand District
is it said that the embankments are not meant to prevent erosion.

7. .The construction of bunds has not unfrequently been under-
taken in Court of Wards estates. 1n Bara Banki a large number have
been made, some to prevent erosion or to reclaim lands already cut
away by drainage ; others to fenilise land by deposit of soil. Itissaid
that in one estate a considerable area of land once cut up by ravines
and drains has been reclajmed ; but no definite details of the area
affected or the profit and losg on the experiment have been given. In
Kheri, in two cstates, embapkments have recently been constructed ;
but it 15 100 300N as yet 1o pronounce as to the result, Further
information regarding the action taken by Court of Wards will be
Nfar?g:ph;:t eafd 3of letter found in the correspondence noted in the
from the Collector "’i”‘ July, 1harein, of which a copy is attached.

o Jala M g
see. p. 17 s § The Canal Department frequently
Letter No. -vilsli , dated  undertakes operations for silting land near
29th August, f}%gm Deput its banks, or cons\ru.cts. en}bankmcn\s for
mmissioncr of Sitapur ; S purposes other than irrigation, such asto
p. 17, ti , prevent floods. I am not sure that these
operations fall within the scope of the Government of India’s
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Circular ; but enclose a copy of a letter (No. 2365, dated 17th
August) from the Superintending Engineer of the Second Circle,
which will explain the nature of the works referred to. See p. 18.

9. In regard to the practices of agriculturists, the replies of
District Officers vary, partly because some of them lave dealt
with the construction of bunds for ‘any purpose other than irriga-
tion, while others have confined themselves to the two_special
purposes mentioned in the Government of India’s Circular.
The extract from * Irrigation in Southern Europe” wasnot circu-
lated in time for Districts Officer® {0 consult it; but no measures
similar to those mentioned by Colonel 8cott-Moncrieff are reported
from any quarter. In the Himalayan and sub-Himalayan districts,
where, if any where, such measures might be possible, embankments
appear to be almost unknown, except for irrigation or for the pre-
vention of damage by flood. The District Officers of Bijnor, Morada-
bad, Bareilly, Shahjahanpur, Pilibhit, Almora, Garhwal, Naini Tal,
Kheri, Gonda, Bahraich, Basti and Gorakhpur report that the practice
of constructing bunds with the objects mentioned in the Circular

does not gmstt xfn htheir districts. The

1106 Guperintendent of the Dun reports that

A. No. =gy da';d sth so,ﬁi of the leading zamindars dg) construct

ugust 1893 ; see p. 15: such bunds, and an extract from his letter *
on the subject is enclosed. . )

10. From the central districts 10 the Provinces the replies are
generally in the negative. The Collector of Meerut states that—
“Ridges or banks are sometimes thrown across natural drainage
lines and the beds of the valleys cultivated with sugarcane, etc,, thus
in a few years silting up the natural shallow valleys and causing
floods ; and from Sultanpur it is reported that a few bunds have been
erected to prevent erosion from drainage by large proprietors, and
that similar action is frequently taken 0n a small scale by individual
cultivators to prevent the cutting away of their fields. The Deputy
Commissioner of Rai Barelihas explained in detail the purposes other

than irngation for which bunds are con-
4 No. _{141(;L’ dated qb structed in his district, and 2 copy of his
August 1893 ; see p. 19. letter t is attached, as his account is pro-
’ bably applicable to many districts besides

his own. .

L1, Tt is in the southern districts lying on or south of the Jumna
that embankments are most frequeﬂﬂ)' COnsm.xcted by agriculturists.
Some are made simply to keep out floods, as in the cascs reported by
the Collector of Muttra ; others to Prevent erosion; others to secure
a deposit of silt. In Hamirpur, it 18 said that bunds are often made
for the purpose of cradicating Aafs: Inforxpatxon as to the practices
of the southern districts in these matters will be found in the follow-
ing enclosures to this letter :—

Copy of a letter No. 1463 dated 3rd August 1893, from Col-
lector of Muttra; see p. 19.

Extract (paragraphs 3, 4 and 9) from letter No. 3679, dated 15th
August 13893, from the Collector of Allahabad ; see p. 20,
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Extract (paragraph 43) of Assessment Report on pargana Banda ;

i P]::,x?t:a;.ct (paragraph 55) from the Scttlement Report on the Banda

istrict ;, s¢e p. 22. '
DmCop;: of z{notc on the construction of bunds in Rewah and Bun-
delkhand, drawn up by the Assistant Director from information
supplied by one of the masters of the Agricultural School ; see p. 32.

" Fyom the Collector of Banda, ty the Director of Land Records and Agri-

culture, North-Western Prowinces ana Qudh,—No. 2058, dated 11th
August 1893.

In reply to your No. 2761.V.46 of the 12th ultimo, giving cover to
Government of India Circular No. z3-113 of the 21st June 1893, I have
the honour tn state, with regard to (a) that dams or bunds are not con-
structed in this district with the object of preventin erosion by drainage.
With regard to (8), a considerable number of bunds have been con-
structed within recent years with the object of fertilizing land by deposit
of soil. They are popular and etlicacious, and Tatar: is given freely for
the purpose. ~The following statement gives the number of bunds con-
structed from Takavi for the purpose within the last two years and the
arca benefited thereby : (1) in Parna and Rakar; (2) in Mar and Kabar.
The statistics have been obtained from Tahsils, and 1 have dns_»cussed
them with all the Tahsildars at a recent Committee. I was obliged to
omit the statistics for two Tahsil«. Baberu and Badausa, as I found them
to contain a number of bunds roynd rice-ficlds, which of course should be
considered as *“bunds for irrigation purposes. " It is possible the ﬁgur_cs
for the remaining Tahsils contain a few of such bunds, as the l'ahm!-
dars did not apparently fully ynderstand the distinction; but most, if
not quiteall, are for fertilizaticy by deposit of soil.  That is the object with
which most bunds, putting aside bunds round rice-fields, are constructe
in this district. 1 could haye given more accurate details alter corrects
ing the Tahsildar’s error; but note that you require reply not later than
15th August, which leaves no tjme for further enquiry.

Memorandum of bunds or dums constructed during the past two yearsy
ending 18ya-gq, in the Banda District.

Max-KABAR,

PARNA-RAKAR. |

|
i No. ot | No. of }
Name of Tahsil, | bunds or : i bunds or ¢ Areain
ams Aren Cast. | dams  :which Cnn-'|
cone ,bcncmed. i con- ' structed.
structed, l atructed, | }

Cost.

- !
Bighas. R \
l

!

l

|

Bighas. R
1,721 1 4,651
1,349 | L148

Banda
Pailani
Kamasin

* 44
Mau . .

19

35 g 3038
3 83 130
123 770

28 70§ ) 2,355
lg 480 3,350
— 267 708
89 3544 11,401

Karwi
: 2
Girwan ‘2

1v2

|

a3 ] s | s
| |
| 3551 | 7,099

-m
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Extract paragraphs 2 and 3 from letter No. 1592, dated z0th Fuly 1893,
Sfrom the Collector of Jalaun, lo.the Director of Land Recordsand
Agriculture, Novth-Western Provinces and Oudh.

3. A few works of this sort have been undertaken in Court of Wards
cstates, where the slope of the countr§ was not too great. These have
been attended with considerable success, whole fields of good black
cotton soil being saved in this way asin the Dhagwan Khurd estate.
These bunds were in fact merely ridges made across the bottom of a slap-
ing field, and were meant to prevent nalas from forming,.

3. Attempts to dam up whter 11 nikas and so get a depasit of good
soil, as well as prevent erosion, have also been tried, and a certain amount
of success obtained in the Beona estate. Undersigned, however, is not
very confident as to their permanent utility, as the water cuts round or
under the bunds, the slope being so great:  Also these works cost a good
bit of money.

R

From the Deputy Commissioner of S“fll’“r, to the Director of Land
Records and Agriculture, North-Western Provinces and Oudh,—
No. 1815—Vil-6g, dated 29th August 1893.

With reference to your No. 21(21"\"4,6, of 12th ultimo, T have the
honour to submit the information which the Tahsildars have furnished on
the subject. I have called for further particulars, but do not expect
they will be of much value. The question raised is, however, of consider-
able importance, and I think you will not object to my going outside my
district to {urnish some instances, the existence of which, owing to the
changes of officers and subordinate oﬂicnals. have possibly been overlooked.

In 1876 or 1877 the late Mr. Carnegy, W ho was formerly Commissioner
of Rai Bareli, rccommended my trying the effect of a small over-fall to
prevent crosion, which was occurring_on some of the nazul lands. He
stated he had tried it on, 1 think, an artillery parade ground at Allahabad

‘ears ago, and with excellent results It certainly was efficacious in the
instance 1 refer to. But this wasond small scale. On going to Partab-
garh 1 found Captain Chapman had been carrying on extensive experi-
ments in the same line.  He had, however, used masonry dams, as there
were a large number of Court of Wards \"ma'ges at Partabgarh. 1 erected
several of these dams, some near the Sai l\adq! in the Kythola estate
and at Bela Partabgarh, in one instance Tepairing a very large embank-
ment, which had been cut through priot to the mutiny at Sultanpur, on
the Karwar estate at Mahmoodpur and at Bhandasa; also at a deep
nala 3 miles from Sultanpur, and at other places in this district.  Several
large dams of puddied clay unly were made with the view of staying erc-
sion or denudation, and 1 was nformed the results were good beyond
expectations, .

At Bara Banki a fow such dams were tried, but not on the same
extensive scale. It would be interesting t0}{“(‘:\\' whether these works are
still in existence, as they were kacha. Thev would, unless properly
superviscd, in all probability, disappear 1f the course of a few years. lam,
however, convinced of this great utility. and with the construction of
proper masonry escapes they should last for vears. But funds were
not always availalle fur these latter. That on the nala ® near Sultanpur
was provided with an cscape : it was over 1vo feet long and 27 feet or more

N.-W, P.
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stood the test of several heavy rains.

———

From the Superiniending Engineer, ond Circle, Agra, to the Director ¢f

Land Records and Agricultuee, North-Westcrn Provinces and Oudh,—
No. 2365, dat:d 17th August 1893

In reply to your No. J?:';’E»datcd 2nd Au.guhst 1893, 1 beg to say that

the bunds you refer to were constructed as training works for the purpose

of leading the river Ganges in 3 normzl direction to the Narara weir
and to ke%p it from eroding the canal channcl. Agricultural 1mprov:;
ment was not much considered, although incidentally such xr‘np.rover:te‘n
has been effected by confining the deeper river channel w:lthnln %e al

limits and by the prevention of erosion by floods over culturable lan ‘Rai-

The site of training works extends from }he railway bndgf aldowln
ghat (Oudh and Rohitkhand Railway) for a distance of 23 ‘E‘ “A\. eh
the Ganges to, and some distance beyond, Sankara in the ig
District.

From Rajghat to Narara the training works are on both mn:: OL;RF
Ganges from Narara down stream on the right, or cana khlad:nr oy
The groynes are parallel embankments running out over e bout
from the high ground, are about normal to course of the :jlycrt,o‘ nd 2
half a mile apart. The groyne extends out into the khadir o e onds
at which it 1s desirable that the river channel shall be rciamk , and ends
in a nose which is securely pitched with heavy block kan acri'ismnce =
spur projects up stream at right angles to the main sput n;a e
a%out 100 feet short of the end of main spur, and this, like the mal
of groyne, is securely pitched. . )

‘ '[‘hyese works wc)tiepstangd about 1§86 hind 3rq sulilc::complete, but so
ar they have been successtul as regards the €nds in Ve L

F"Oy“‘ the point of view\o} thegagfic“““"s" 1 should doubt '4{ :::'ac‘;‘;?\g
works like these would pay, except perhaps close to large cities wh ere et
was very valuable. 1t1s not alone the first cost, but the mgmgz:\aec“ e
runs high; and it may take many Years bef‘orc. the lan :x“z'in'
groynes is silted up sufficiently to allow of cultivation or even grazing.

e }
Extract from a letter from the Swperintendent, Dehra Dun, to the

Director of Land Records ana Agricultare, NortheWestern Provinces
and Oudh, —No. 5122, duted 5th August 1893-

2 A (o). The practice of constructing dams or bunds for t_hg purpofle:t
of preventing erosion by drajnage has been ir. VOgue for 50'"¢~£.e::“;5n p';n
among some of the leading ,amindars, such as Me. Mackin clo;ing
Chaudhuri 8hib Ram. These bunds are builtof wooden frames en in
boulders and are known s khatahs ‘They last about two )e_:\:s, b
have been found effective for the purpose for which they werc §cst%nc t .

(b). These bunds have pever been crected in this distnet Ol]‘t o

urpose of fertilizing land by deposit of soil. Dr. Leather. Agrm‘x ur"x-

Chemist to the Government of {ndia, is at present engaged in precc
ments with bunds of thig pature ; but it w'\ﬁ be impossible to pronoun
on the success or failure of h:w -me’mpls pefore the cold weather. cule

2 B. No such bunds app, 4 Lo have been constructed by the ngr:hrﬁ
tural classes generally, OnF\? a few of the more cnlightened  zamin
have ever taken up the Subjcl;g‘_
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From the Deputy Commissioner of Rae Bareli, tothe Divector of Land Re- N o

cords and Agriculture, Novth-Western Provinces and Oudh,~No '—:,—‘Z,
dated 4th August 1893.
2161

In reply to your No.g—x%, dated 12th July 1893, I have the honour
to state that the construction of bunds for other purposes than that of
irrigation is common in the district. .

1. Perhaps the most usual form which bunds not intended to procure
a supply of water take is that of the Fhdta frequently made in the
shallower parts of #dls to prevent trapsplanted rice from being flooded.

& OUDH.

Conf, with
» 15,

These Fhdtas are usually made by damting the flow of water through |Jhata Bunds,

a ¢4l into a central space, so thatin floods the shallower outer parts of
the ¢4l in which rice is grown are not affected. They are rarely more
than 6 or 7 feet in height. An enclosure raised on all four sides is not
infrequent if the land round the t4l is not high enough to be beyond
danger of being flooded, Dams are similacly but less frequently made
for the protection of spring crops- €se are sometimes on a ve

- extensive scale where the flow of water from a large usar plain is likely
to lodge on and damaged cropped land.

2. Dams to prevent erosion are also common. Their use is well
understood ; but their number on a large scale is limited by the fact that
erosion in general occurs only in sandy soils, dams constructed in which
are very temporary,

3. Dams constructed solely to fertilize 1and by deposit of soil are also
met with. Irrigation dams have the same efiect, and old dams are
therefore often the occasion of constant quarrels between people who
wish to occupy the new land depositeds and therefore to diminish the
supply of water retained by the dam and those whose rights of irrigation
are thereby interfered with,

4. Dams for use as roadways are very frequent. They are cut
through in the rains, and the gaps repaired on the flow of water ceasing.

p————

From the Collector of Muttra, to the Director of Land Recovds and
Agriculture, North-Western Provinces and Qudh,—No. 1462, dated
3vd August 1893.

In answer to your No. —~\,"_6:°, dated r2th July 1893, I have the honour

to say that no recent action has been taken to promote the construction

Prevention of
Erosion.

Silt Deposlts,

Conf. with
p. 1

.

of protective dams or silt traps in this district. _

2. There was formerly a dam at Musmina, Tahsil Mat, and there is
still 2 dam at Kaela, Tahsil Muttra, to keep the flood water of the Jumna
out of cultivated depressions which were once beds of the river. If the
river enters these depressions, its water rémains in them until the period
of the spring sowings is past. .

3. 'lPhe Musmina embankment disappeared many yvearsago. The
Kaela embankment has in recent years been breached and mended thrice
by the landholders at a reported cost of R500 the first, Rz00 the second
and Riso the third time. Advances under the Land Improvement Act
would have been granted if required, but were not asked for. The dam
has again been breached this year, and will doubtless be repaired during
the winter. The area of spring Crops whose sowing it has rendered
possible has during the past three years averaged over 51 acres yearly.

E. 108 a.
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1893, from Collector of Allahabad, to the Director of Land Records
and Agriculture, North. Western Provinces and Oudh,

3. The Tahsildar of Bara rcports that numerous bunds have been
constructed by the zamindars r.nd the cultivators during the last six years
with the object of preventing erosion by drainage and of fertilizing the
land by the deposit of soil. Karth has also bren added to many of the
old bunds. These works have been successful in cach case. The culti-
vators also construct dams arpund their rice-ficlds to prevent the water
from running off and to impréve the production of rice, and in places
which are inundated, they construct bunds with the aid of the zamindars
to check the outflow of the water.

4. The Tahsildar of Mcja reports that in order to prevent erosion by
drainage, the zamindars and the cultivators in several villagesin his
Tahsil construct bunds to confine the water within an enclosed space, and
so procure the yield of better produce. Their efforts are often successful.
The process adopted in this Tahsil for fertilizing the land is that the
zamindars make enclosures round such plots of land as have a large
admixture of manure, and da not yield a fair produce and collect water
within the enclosed area, This water rots the manure in process of time
and renders the sojl capable of giving a_crop. This practice is more
frequently resorted to in the southern parts of this Tahsil, where much of
the soil is of the may class,

9. The Court of Wards Manager reports that nearly 20 bunds have
been constructed on \he.cslalc of th: Raja Bara, which is under
the management of the Court of Wards, with the object of preventing
erosion by drainage, Al} of these works have proved successful, The
process adopted by the cultivators of the said estate for fertilizing land by
deposit of soil is that they first make a bund at the end of a sloping ficld
on the stde of the declivity \\'iﬂ\ a view to check the flow of water, ‘and
then cut some eacth from the hoher side and throw it on the lower.  They
thus reduce the surface of the whole ficld from a slope to a level. The
advantage of this is that 1he upper part of the tield which _\\‘nuld ha_\'e,
but for this process, soon hecome dry and unfit for cultivation, remains
as fertile and yiclds as gond pfnducc as the other parts of the field. “ns
experiment has been tried with success in peary 30 ficlds. The agricul-
tural classes construct dams o bunds with three objects—

(1) To rot the manure and to distribute it throughout the whole ficld
to keep the ficld moist for some time and to let the soil get a
sort of manure by the absorption of the <altish property of the
water, ‘To achjeye these objects the cultivators surround thc.nr
fields by fences 4nd leave them for the water to collect therein
during the rainy s--ason. When the rains are over they make
an opening on one side and et the water flow off. After this
they let the go dry up a tittle, and then plough it up and sow

' the seed. This process has been {-dlwed with success to a
considerable exyent on the estate of the Raja of Bara,

(2) Torot the kans grass, which grows spontancously in the ficlds.
In the Court of \Vglrds estate of Raghuraj Singh, in pargana
Atharban, wo plots of land sulfering from the ingoads of the
kans have recently Leen surroundad by embankments mul'l--(t
for the rain water to cotlect therein and to rot the kans. I ha
result of this experiment witl not be known Gll the tainy scason
1S oyer,
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(3) To make usar (barren land) culturable, Bunds have recently, in | No-W. F.
accordance with orders received with Commissioner’s No. 8382, :uogf':;
dated 16th October 1292, been constructed round two plots | male Usar

of land in the Klmr;iapur and Halagarh Government estates
and the soil been ploughed up and left for the rain water to
collect therein, with a view to endeavouring to make the soil
culturable. The result will not be known till after the close of
the rainy secasen,

e ———

.
Extract parvagraph 43 of the Asscssment Report of pargana Banda.

43. Of all improvements within the reach of the mass of the inhabi-
tants of the district, the most practncable and the most useful is the
construction of embankments. [hese mMay be raised in any land and
under all circumstances; but here again the level mar plain is a less
suitable locality for the expenditure of capital than any other. An
embankment on a nearly level mér plain prevents the water that falls
upon the field from escaping, and 15 this bt?neﬁciﬂl.undex.' certain circum-
stances, more especially in dry years. But if the rainfall is plentiful such
embankments are not required, and (!16' water has to be got rid of, and
this is only possible by inundating adjoining fields.

Land Fertild,

Conf, with
b 3 16,

But where the land is light and poot the additional supply of water isq4 Marvellous

nearly always welcome, and when the SIOPC_ s considerable the embank-
ment prevents the soil being washed away and accumulates fcrtilizing

articles from above. In the southern parganas of this district the
improvement cficcted by embankments 1S marvellous ; barren ravines and
stony water-courses have been c_h;mged nto fertile fields, ) and what
appears [rom a distance to be a \\'ﬂdefnhcss of broken country is found on
closer inspection to be interspersed with green fields on a lower level,
which have been effectually reclsimed. Banda is in this respect not
capable of comparison with Badausd, T“d it is likely enough that the
spontaneous fertility of the soil has hé}dh( e not unusual effect of deaden-
ing the energy of the inhabitants, which harder circumstances have else-
where so eflectually stimulated. But if in Banda the ravine country has
not been 8o systematically improved as clsewhere, this pargana takes the
Yead in the size of its embankments and the extent of land which they
improve, and also in the more skilful method in which the surplus water
is drawn off. 1In villages such as Ruval Sunecha and Basahri, the em-
banked fields sometimes extend to from 20 10 30 acres ; the embankments
are high and massive, and when land is Wanted for the plough the water
is drawn off through masonry sluices, not solely through cuts in the bank.
But aithough, since the new assessments h:n'cA been given out, great
progress has been made, enormous improvement is still practicable, and
it may be hoped that, under the more favourable conditions which now
prevail, a kird of improvement which is as yet general only in the vil-
lages to the south within a few miles on either side of the Ken, will be
practised wherever light and uneven soils afford opportunities of effecting

Improvement

through

Embank«
ments.

Embanked
ficlds 20 to 3Q
acres.

what is unquestionably the most useful as well as the most practicable
improvement which is within the reach of the average proprietor or
cultivator.

The cffect of embankments upon the natural sail is to improve its
quality. Rakar becomes parna, or it may be, accord:ng to the neighbour-
hood, mdr or kabar, and the pourest parnd is enriched and strengthened.

E. 198 a.
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’L"%Ds Extract pavagraph 55 of the Setélement Report of Banda District.
pﬁ?”{k?‘;}. A most creditable feature of the agriculture of the district is the

number of field embankments varying from the slightly raised field border,
ghxcl_\ the cultivator can construct in a few days, to the extensive dam
In Black Sol doodmg 20 or 30 acres, and forming a considerable lake until the water is
'%2,'},;,,:-" ra*\:m off to render possible the ploughing for the rabi. Embankments
ueossu%. Zl;c .as those described were at one time more or less comman all over the
d!Stf[Ct; but to the north of the town of Banda, in the portion of the
‘ istrict corresponding generally with the black soil tract, they had been of
X'e years generally neglected. = [n several villages, indeed, of Pailani and
f \:igasx large embankments had been bréached, and the once level fields
ad become cut up by water-courses. But in Pailani, beyond the Ken,
embankments were fairly nymerous, and in most black soil villages there
}vell'e some fields with the rajsed borders which are all that are requisite
;.“ level neighbourhoods. And in black soil tracts embanked fields are so
ittle necessar{y that there is byt little inducement to construct them, except
:: a remedy for kans, [y good level mér embanked fields are no advan-
gef x]n seasons of plentiful rajnfall, and even in seasons of defective
rainfall the land can ordinarily do without them. And where the lighter
soil is limited in extent it is wsed mainly for kharif crops, and embank.
?ents are not greatly required. To the south and west of Banda,
ovtr)ever, the surface is broken, and in the neighbourhood of Mataundh
EFn anked fields were numerous, and nowhere throughout the district
:‘“‘;"e they more permanent and substantial. The best of them with
Othzom% sluices benefited large areas of 10, 20, and 30 acres. On the
men: side of the Ken, in Banda, and in the north of ihonda, embank-
for ir: were less numerous, and in this neighbourhood there is great scope
Emban ke Kahi provement; but to the south of the old pargana of Sihonda, in
ments highly lyar, now incorporated with Sihonda, and throughout the uneven
veditable. forthns of Badausa, embankments had been constructed with a persis-
t;g: industry, which wagin the highest degree creditable to the inhabi-
. 5}-’ }Elnh one sees the pever-ending succession of embankments,
o ‘Ct ave created fairly fertile fields in the midst of broken ravine
ofutr;‘ry3 1t is difficult to realize that such barren looking tracts are capable
O € improvement which has been effected. What afew years ago
fertiﬁesiindy ravines or stony water-courses become after a time fairly
hamit e‘:]lds. Even in hopelessly stony looking country below the hills
iy ets have been planted sjnce last settlement, and generally owing to
e good management, energy, and enterpcize of a lessee, extensive
areas have been won from the jungle.

Character of
Ravl

e ——

Conf, .
v-fl‘;:w‘ Note by the Assistani Directoy oy ths making of Bundsin Rewah and parts
N of Bundelkhand.
the C:‘f:t": of the country _There are numerous hills and forests all over
Sites o}l \‘v}:th streams fiow ing from them in various directions.
110 20 e e b"nd-'.—Large areas of moderately level lands, say from
embank S in extent, around the streams are enclosed by carthen
ments at the foot of the hills or in proximity of the forest, small

%‘;r\‘%s‘tres being called Bapghiz or Bandhi and larger ones Bandhwd or

8 (eTe}t‘e g’:;’:'df'rhe height of the embankment varies from 1 to nearly
area ,Thetr 'Ng 10 quantity of water to be reccived into the enclosed
side-slopes [ op width of the'embankment varies from T to 4 feet and the

pes from nearly 1}t 1 to 310 1 according asthe soil is clayey or
E. 198 a,
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i the flow of water is slow or rapid. The{ N.w. p.
Zﬂfg&kﬂgnssﬁaiﬂ: 12§e:isng towards the hill or forest side through| & OUDH.
which the stream enters the nclosed area. In certain cases a single
enclosure suffices to hold all the water brought by the stream, but in
others a chain of enclosures has to be hConstr\mted_ on different levels in
ter aces along the course of the stream, the latter filling up each enclosure
one by one till it is exhausted. The second method is adopted when the

asses through tracts of land, all of which either does not belong
St pl individual, or has abrupt rises and falls at short distances, the
t;?u:én(% ct}‘\e 1oca\ity’thus not allowinghOf Constructio‘r:i o; single enclosure Dlégl?‘as
i .ater the stream would bring. .
‘arg;ﬁ“ig["gt‘,‘ew“gz?lgfZ:l}:cl};ﬁ—e\;m chmies with it in solulio% and suspen- |
; 'la.r e quantities of highly oxidized detrital matter from the hills,
3‘32 s (;gf ar?lmals and birds, matter derived from the dead bodies of
inse%ts and other animals, and deCO_mP"S‘?fi leaves shed on the ’i‘lplam.ils
and the valleys during the preceding ‘."l):‘ger and summer. The 5;1‘
brought by the stream is thus extremely rich in manurial matters, and the
{ , dgon w?ﬁch it is deposited is fertilized to a considerable extent.
o After the rains are over a second apening is made in the embankment
ther side, and the water leftint endOSU!'e' allowed to run out.
on 2no __T“.Z) or three p\aughingﬁ are then given to the land, and a
1b_C7:;gs. mostly wheat, is sown in lines by means of a bamboo seed
:i‘rili lpr’he water standing on the laquls shallow, an extea crop of paddy |
is also raised during the monsoon periot.

Objects.—The chief objects of the practic¢ are—

. . deposit of silt;
23 :g 3’;;'3;;“&;?33 tt:))r all%wing water to stand on the land for a

period of nearly four months, during which the roots and

-eeds die out- . o ]
The destrfxeci?:noir :ggs and grubs, most of insects injurious to agri-

cultural plants, also necessarily results from the pract\c'e, .
Rents o the improved land.—-—Thei "ed“,t Of'?uch improved lands is
sometimes ten times as much as that of ordinary ands.

—

i Government Norith-Western Provinces and
FronlollI‘z;hC/xfl;f;f:CgZ‘::;’d:; o /I:e Government of India, Revenue and

Agn’culluralDtparlmml,-—zvo- 2724, dated 215t September 1893.
No. 2671, dated the 16th Scptember
. bmit, for the information of the Government
:)?‘)Ii’d ?a"“;‘ cd;:)c;‘oefd [;)Oesil)irector of Land Records and Agriculture’s
Jetter No. T:33, dated zoth September 1893, with enclosures, in
, V= . i to the action taken to pro-
. . ther lnfom]a“()n as to pro
‘,"fﬁ‘e“%lgecoﬁéﬂiﬁgtfg; hof dams and bunds for purposes other than

irrigation. e

In continuation of my letter

. th September 1893, from
. 334 —V.-46 dated 20 14 s
thl}')’;rz‘é;‘o: + o; La.m’i Records and Agriculture, North-
¥ estern Provinces and wd’;? T.315 '
In continuation of my letef 0 T dated 14th September,

i bun
regarding  the construction of ds for purposcs other than |

E. 198 a.
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irrigation, 1 have the honour to forward, for transmission to the
Government of India, copies of the following papers:—

(1) A note by Babuy Lachman Persad on his reclamation

operaticns near Cawnpur. This has been drawn up as
- the experiment in question has been specially noticed in

Dr, Voeloker's report.

(2) Extract, paragraphs 2 and 3, of letter No. 2561, dated gth
September 1893, from the Collector of Jhansi. )

(3) Extracts from the reports of the Superintending Engineer
on the Jhansi embgnkments.

(4) Extract from paragiaph 29 of Mr. Cadell’s rent-ralc report
on pargana Badausa.

Note on the Improvemeni of ravine land in Gotaya amd Likhanpur.

The land included in my farm chiefly consists of the ravine land
of two villages, Gotaya and Likhanpur. The land of the former
vil'age measures 25 acres, Upto 1883, it formed part of the Govern-
ment farm and the Government used to pay Rso for it. 1t was used
merely for raising fodder for the farm catile and no experiment was
conducted on it. Iis surface was very sloping and cut up by ravines
with hardly any boundaries to stop the rusﬁ of rain-water and prevent
the washing away of the fine particles of sand ; and it was only in years
of pretty heavy rains that it yielded any crop worth the name : 80 in
1883, partly on account of jts outlying condition, and partly owing to
the poverty of its soil, it was given over by Government, and the
zemindar leased it to a number of cultivators, who owned occupancy
land in another part of his village, for a lump rent of R32. They, how-
ever, took it very reluctantly, and under pressure from the zemindar.
Canal water was available at & short distance from this picce, and a
‘considerable portion could be watered flush if it was only led to it by
a channel. Thelandin the other village had a large expanse of waste
land, extending over more than 135 acres, withonta single hut or house,
with two small pieces owned by mwafidars, onc by an occupancy
tenant who lives ina remote part of the same village and held about
;lacres, while about 10 acres were held by 3 paks cultivators from
awabganj, a village in the neighbourhood. All these tenants paid
lump rents which fell at the rate of K3 an acre. Excepting a small
portion which had black marwa soil, the entire area of this piece had
a light loam and differed in no respect from the other piece already
described.

3. Both pieces admited of an easy management; all that they
necded was to stop the further erosion of the fine particles of their
soil by dividing them into ficlds of suitable size, levelling the surface
of each field thus formed, construction of channels to lead the canal
water to the different partg of the two pieces, application of a litlle
manure, and the settlement of a small hamlet, to have a number of

cultivators on the spot ready to cultivatc the land. .arl
In 1885 I accordingly Y btained a lesse for 22 acres in Likkiosed

pur, which was then, as 3 Ward's estate, under his manageset and the

.8 clayey or
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R2 per acre. In the same year I took 25 acres of Gotaya land for
Rso, laid the foundation of a hamlet on a high mound in the
Likhanpur land, laid out roads, constructed distributaries for ‘leading
canal water, divided the land into fields varying from % to I acre in
8ize, und commenced to level their surface. A map showing the
configuration of the land and the lay}zng out of the different gelds,
roads, etc., accompanies.

3. The work which these operations offered® and the tolerably
ood crops which the canal water hejped them to raise on levelled
and, soon induced the labourers tQ bring their families and settle in
the new hamlet. The rapidity with which the hamlet developed, and
the demand which it created for land} led me to apply for more land,
till it now comprises 156 acres leased from zamindars at R4goand let
out to cultivators at an annual rent of R783.

4. I kept no systematic account, of the various expenses that I
incurred in the construction of roads, channels, houses, and in the
levelling of fields ; but roughly the cost of levelling conducted on an
area of about 50 acres amounted to about R3,000. A bund was
also thrown across onc of the ravines to turn it into a sort of lake for
the cultivation of singhara and for using its water for the irrigation
of spring crops; but it was not thick enough to stand the fury of rain-
water and was washed away in one night in 1891, before the earth
had time to settle down, The terracing has, however, been so far
successful that the same land for which cultivators at one time
grudged to pay Ra an acre now easily lets for R8, and the difference
of R293 between the rent at which it is leased to cultivators
and the rent paid to zamindars practically represents the enhanced
value of the 50 acres of levelled ground, which amounts to an interest
of about 10 per cent. on the sum spent in levelling, A great deal of
this success no doubt depended on the existence of canal water,
without which an amount no less than the cost of levelling would have
been needed to be sunk in wells before the land could be made to
yield its present rent. I have no hesitation in recommending the
improvement and to a certain extent reclamation of ravine land by
terracing, costing R6o to 8o per acre, Wherever canal water is avail-
able, ﬁh'. Holderness, when leaving the Department in 1892,
observed as follows on the success of terracing theravine land : “ You
have clearly shown that by cmbankment and a very moderate outlay
on manure, it is casily possible to improve broken and apparentl
sterile land and convert it into fertile fields, Until I saw your wori
Ihad not realized how valuable the simple expedient of embankment

ta M
.

18

Extyact pavagraphs 2 and 3of a letter No. 2561, duted 14th September 1393,

from W.Grisrson Facksom, Esqs €S, Collector of Jhansiy to the
Divector of Land Records and Agricultuve, North-Western Provinces

N .and Qudh,

Ay
\.A large number of small embankments, locally known as bandhias,
“Ween constructed by the zemindars in various parts of this district,

E, 198 a,
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R 1 think | N.-W.P.
S T e o e - R S : e = ed in my report of September 1889, & OUDH.
- very small. As before stated I rred may be expected from the areas | ‘moupnc
EMBANKMENTS. Construction of Dams and somecgs::_;g Ivolrt }:h\?; :t:;:e.ng:]?yre“}if;lc“s“t upbliz time lf:d be;r strong 7abi from Eayine
now 1 iderable deposit already. ) *
. of the tanks show consi P
N-W. P. and fakavi has been freely given to assist in the work. These bandhias crol')‘sl Somei no likelihood of an adequate return for the money spent 13
& OUDH. i i ] y can se: but they should, I think, eventually yie
Embank. are inexpensive works, not more thantwo or three feet high, T hey are the construction of these bunds, bu ik e e L redaced to
ments to usually constructed for the purpose of retaining water an drowning out something more than their up-keep, Whic tc’an, 1eveé 0. No more
flood & kill |  the kans in a small area, and they appear to afford the best means within R100 per_annum now, and in a year o:l \ui more to t5 b ¢ sufficient
Kans Grass.;  the ability of the petty landholder of coping with this evil. They are also works of this description should be un e_"ak en at presenh, :fet of the
used in Sio't‘)‘e instances to prevent surface eroslion, and to promote the attention should be given to the existing works to ensure the safety
deposit of better soil. In each case their use is limited to localities where . .
there is a perceptible and continuous slope of the surface of the country, t}:e bu",‘.iffhe experiment cannot be consnt{emd_ctzncluded till Tin?;e?/‘:rge yizgst
bandhia being lirhited to the lower edge, and as much of two sides as may have elapsed, but the annual cost of maintenance can, 1 believe,
be necessary of the plot to be protected. very low.”
3. Certain works on a larger scale were undertaken at the cost of e —
Government in the vicinily of ¢He vil!agé of Raksa, in the recently ceded
territory, which may be described as slightly ma

magnified bandhias, intended
to hold up the surface water in a tract of ravine country,

to prevent further Extract from pavagraph 29 of M7 Ca.d'ell s Rent-rate Report on Pargana
erosion, and to gromote the silting up and subsequent reclamation of the - Badausa, District Banda.
land behind the bunds. Thege works were reported on by Major CorseTT
then Superintending Engineer for Irrigation, in 18go. 1

H H H Conf, with
It wast i <Unts e never-ending Succession of embankments which | 7% ey
that the degree of success obtained could not be estimated unmhf}?cd:f;'fg?. ¢ U““‘t %ne[a?rele; ;:rtile felds in the midst of broken ravine country, it Lt
ment had been watched for a number of years, and the bunds were made have creillteto realize of how much improvement such barren-looking tracts
over to the Irrigation Department for that purpose. The immediate 18 d:ﬂicubl \What are one year sandy ravines or stony water-courses
prospects were not considered sufficiently promising to warrant an extension are capable.
of the area under treatment,

; ing to the construction of embankments, fairly
become after a time, OWOE 1€ cditable to the people of this, which it
(er:llealflig t;’e apoorest pargana of the five with which we have had to do,
natur.

t Extracts from_ Report of Colonel Corbett, R.E.,

; i t should have been effected. What I have
epori Supermtending Enginecy, that suc 2'33; O‘rmggozeg’:sr;ible achievement in the broken country which
Irrigation Department, on the Thanst Bunds, heard 1:)}:15?'3"“0 :zi)land of the upper Doab, is here realized in a compara-
bRl
{ Report of 18th September 1889, {ri‘v;]g;sunnoticed pargana of backward Bundelkhand,
“ The bunds were made 6 wide at top, up-stream slo
, t ‘N
stream 2 to 1. They are generally 31 above sitc of waslt): \sveig l:;n?!o“n y.—~PANJAB.
pitched abouz(;he wattt:rlni\e t(; l;;rotect fr]om ‘lap. This pitching’will h:;: ’
to be continued as water-level becomes lower, but it costs e lit entie Secret, PANJAB.
Bands In “The waste weirs of the chief reservoirs have a length o si‘tgz'f come From ]. M. Doutx, Esq, Ofe. R;‘:r ‘ ”‘ee aGr‘}' 1o ihel gov;’r;u‘nml
Ravines, thing like 80’ per square mile of catchment area. They are perfect! saf- of the Panjab, to the Secretaty overnment of India,—
and cost next to nothing. There is no doubt that in ravines oy( th': . s S. dated Simla, the 14th October 1893,
| description the system of bunds can be made safe at a moderate figure,” ! No. 1078 94 .  the G ‘ )

The report then points out that too many bunds had been made, : Forwards for the information 0t the laovernment o India, a copy
nat in place of R8,500 actually expended : » and or d 13th September 1893, from the Finan-
that in p | R85 y exp up to that time, R6,500 would fa letter No. 443 C., dated 13 ;
have been sufficient. ol "1‘ Commissioner, and enclosures, from the Director of Land Records

* The results can be far better judged a few months later in the season cial Lom altare,
but it seems certain from the experience of last season that there will be and Agric ’
some water leflt (a\{‘a“ab‘le for wafter;ne cattle) up to the beginning of the -
next rains. Also that the bed of the ravines, gs far as ted .
colation, will grow grass or crops, and, where the depth of :ﬁef;;u%'c{;‘n'; Letter No. 1536, dated the 318t August 1893, from E. B,
trees. The width of the strips affected by percolation is apparently not Francis, Esq., Director of Land Records and Agriculture,
great. . tot8,

“The bzqzds at the heads of ravines will certainly cause a de osit of Panjad, o
silt, and their reservoirs will in time be filled up. The same will happen In reply to the Government of India Circular No. 23113, of 21st
totthe lql\'v%r (f):;z ‘n}r:etm{e.. In m¥ ﬁpm:on the best chance of a direct June hs‘t) received with Panjab G}?vcrnmem’s endorsement No. 86

n wiit be Cultivati the u it si : . ast, ? .
and from grazing.” ‘ivation ot the upper reservoir sites during ru; of 10th July last, on the subject of the construction of embankments
— N E. 198 a.
Report of a9th December 1850, .
F

‘It appears to me, after walking nearly all over the ravines,
area outside the tanks that can be beneficially affected by b h

or
E. 198 a.
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Indus l
|

Salt Range ‘
Field Bunds.

Construction of Dams and

and dams for purposes other than that of irrigation, I have the
honour to state that such works are constructed by the peasantry
tqhen}selves on a large scale in the Daman country between the
Suleiman Range and the west bank of the Indus, and on a smaller
_Deput$ Commissioner, Rawal- scale in the lower purts of the Salt
pindi's No. 1439 G, dated 3ed  Range in the Rawalpindi and Jhelum
A“ﬁ““ 1803, Below. listricts. I have obtained bricf ‘
eputy Commissigner, Dara distnt et ,)nf‘ reports
Ghazt Khan's No. 1052, dated from the Dcpu(y Commissioners  of
|4t[;1‘AugustClSq3. Page 29, those disgricls, which ar¢ herewith for-
Jhc,;‘::fs” No. 665, dated oth warded in, original.  Imyortant recla-
August 1803, lage 31, Mation works are also in progress on the
's::i‘?u%]ag:n;&rgssi:)lr:cr, dﬂcm banks of the Indgs,_on which subject
23rd August 1893, 90, dated he Deputy Commissioner of Dera Ghazi
Khan has sent a note by Mre, R. A.

Molloy, Fxecutive Engincer, Indus Canals.

2. Ttappears that the Daman dams mostly have irrigation for
t}‘melr primary purposes, but are also useful in inducing a deposit of
silt over the lands watered, I.ong earthen embankments are thrown
across the bed of torrents at the lj'oint where they emerge from the
hills, and the water (which comes down only after heavy rain) is
thus intercepted and distributed over the lands on ¢ich side. Such
embaunkments often fiil throush leaks started by rat holes or cracks.
Earthen embankments and hspurs are also often made to prevent
erosion of the banks of the jarger torrents.

3. The Indus works arc o two kinds—{1) protective embank-
ments to defend low cultivated lands from the attacks of the river,
and (2) reclamation works which consist of dams thrown across
side channels of the river for the purposc of cutting off the stream
and so causing the channels 1o silt up- These works have so far been
very successful, as was noticed in the Revenue Report for 18g1-¢2
{sec paragraph zo of the Government Review), but the Engineer in
charge notes that as they were commenced only four years ago there
has not yet been time enough to develop their full effect, and that
it is too early to compile a full account of the undertaking.

4. In the'Salt Rarges the cmbankments are made field by field,
and have some resemblance to the terracing work which is carried
out on the sides of the Fimalaya for the purpose of retaining the
soil upon steep slopes. The Deputy Commissioner of JThelum reports
that over R25,000 have been advanced under the Agricultural
Improvements Act during the last five years for such embankment
works. No similar advances have been given in Rawalpindi,

e ——

From H. B, BecKETT, Esq., Deputy Commissioner, Leeealpindi, fo tie
Divector of Land Records and ‘.;grh‘uu“"'s Punjub,—No. 14y &y Jited
the 3rd Augist 1893,

With reference to your No., 1270, dated 1gth ultimo, forwarding for
. I " N N R FIerY
report Government of [ndia’s Circular N0 23113, dated 218t Junc18g3,

E. 198 a.
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I have the honour to state that no action has been taken in recent years
in this district 1o promote the construction of bunds for other purposes
than that of irrigation. . .

2. The practice of constructing such bunds, however, prevails to a
considerable cxtent among the agncultural classes here, though no tukavi
has been granted for the purposé for some years past,

e ———

From M. L. Dames, Esq., Deputy Commissioner, Dera Ghazi Khan,
{o the Director of Land Rocords and Agriculture, Panjob,—No. 1052,
duted Dera Ghaszi Khan, the rqth Avgust 1893,

In reply 1o your endorsement dated 19th July 1893, calling for a report
on the subject of dams or bunds for other purposes than irrigation in
accordance with Circular No. 23— 43 dated 21st June 1¥g3, from the
Government of [ndia, Revenue and Agricultural Department, 1 have the

r to report as follows :—
honff“Thcreiare two systems of dams Of bunds 1n use in the Dera Ghazi
Khan District, which ‘may be roughly distinguished as Pach#dh Bunds
and Indus Bunds: . .

1.—The Pachadh {or west) is the strip of country lying to the west of
the district iimmediately under the eastern slope of the Suleiman mountains,
Further north, in Dera Jsmail Khan, _ﬂ‘e corresponding tract is known as
the Daman or +Skirt.> This tract is e“'\lﬂ’d,\' dependent for irrigation
(except in the case of a few pc"“‘““ef‘l s'reams) upon the water of the
large and small hill torrents which only f(;m when rain fallsin the hills.
The distribution of this water is effected by a very claborate system of
bunds. Of course the main purpose of these bunds is irrigation, but in-
cidentaliv they serve two other purposes: zr(le-» (1) the prevention of erosion,
and (b) the enrichment of the land by the e.??S'l of silt. For both these
purposcs the system is a very officicat one. The hill torrents in the north of
this district and in Dera {smail Khan runin deep beds cut through a
friable soil, and when thev are in flood they have a strong tendency to cut
back, and their tributaries and nullahs formed by lucal rainfall tend to spread
back inta a series of ramifications “'h",i]‘ render large areas worthless,
and sometimes destroy inhabited sit€s he village of Diara Shah (where
a celebrated shrine is situated) neal ,m”“??_i in the Sanghar Tahsil has
long been threatened with destruction n this way, but has hitherto been
preserved by throwing a bund across the channcl.  In heavy floods, how-
cver, where the channel is deep ;}nd. the current \'mlgnt, these bunds are
often destrovad, and sumcli!;:cs ;‘t n\‘S‘leJuﬂd impossible to re-erect them

i : ing out of the cha .
0“lrl}%:(i)rn"ggaﬁ::;g:pgsés bunds aré generally th.rm\'n across the beds
where thiev are broad and shallows ciose to the point where they cmerge

he hiils.

froq}}:cge \lmnds are cntirely of earth ;md are constructed generally by a
combination among the villages penefited which comes under the super-
vision of the Deputy (Commissioner \\'1‘10'? necessary. Every village gives
a quuta of oxen ard ‘khens. he &_1(‘11 is a \v'nodcn board with a
handle which is held in an upright position by the driver and drawn by a
oke of oxen, \With these instruments the earth is scraped up rapidly,
the bund being at the came time consolidated hy. the. tmrppling of the
oxen. Many ‘hundred vokes may be seen working in this way on the
larger joint embankments, and the sysicmis a very cﬁ_lmcm one. )

These bunds distr bute the water and al 1\\;‘ same time Yrovcnt erosion
of the muain channcls Through a stnes ol canals and branches the
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water is distributed accord;
and . . rding to a carefully record .
e e e ks Tk fld ¥ ool L0
of this sort, It is here t:or ooy AN equivalen i
SUTR e at the second subsidiary obj o a field
e e bl S St i e
of silt. The water of theve- of the country owing to the perpetual deposi
and e hill torrents is t ickly charged wi i posit
Bren og7Reh of from three to six inches is often deggsne‘.}'iwi',"fh‘i"iﬁi':"
ma%“ri"hg on these la\nds.ls ‘s most fertilizing and takes the place ‘;
arthen embankments ang
erosi spyrs are also often th
thgstli?:e::et::d banks of the larger torrent by diversionrg‘fv?h: gu:ep{efvent
extends oo spot as well as by silting up. In such cases the s : rOlm
double purpos“;agf (Eilic::rss‘% the l()ied lof the torrel}'llts. They answer gh:eno?hz
ab ot g lon and silting, as, when the ¢ is di
the s;i:kwiiterh_nsh immediately formed in the angle betu\::;:,r’\tt#e ;ilvertc%,
» In which silt is deposited. By such means the town of Plyz:u:';a

and t
nd the Baloch fort of Lalgarh have been preserved from destruction by

the lSlangP:r ang Kaha streams

~—I'he other system fb. ds is al h
Vv 4 of bunds is along the low land
s;‘}‘ees}".al;nic:v:h easprndh. These ara not carried out by the of ;;li fgg;f
Public Works D achadh, but are entirely managed by officers of the
oxen and ¢ khensepa!-tment. The same method of construction (vss., b
divided into two cl ) is, however, followed. These bunds again ma v bz
first are simpl emgsses—lnundalion Bunds and Reclamation Bunds, yThe
from. the ﬂ&g m -’;‘nkmen!s for protection of low-lying parts of the count
Mr. R. A. Molloy Et e Indus.  Asto the second, { enclose a note frorn);
vision the recla#at?‘ecunve Engineer, Indus Canals, under whose super-
been cometracton h1on bund§ ave been constructed. Those that hﬂve
ing erosion and inave certain! proved very successful, both in prevent-
¢ tﬁe Dhands ’ or 'C;usmg silt deposits. The principle followed is to close
them in the cold 521 e creeks of the Indus by embankments thrown across
the flood season tas'on when they are dry, and thus to confine the river in
deposit its silt o of,ts Main channel and to cause the flood water to
and the inundatye“ e flooded areas, which lie between the main stream
inundation emb 10?{ or protective embankments. Thus the high bank, the
and the satlaba Izn dme"]ts and the canal heads are protected from erosion
The proceedin nf $ (1., lands dependent on flood irrigation) are enriched.
Mr e nogt;'so the Committee alluded to in the first paragraph of
to with 2 e lm"?)’ be consultedon this point, The system is alluded
Governor’ pproval in paragraph go of His Honour the Lieutenant-

or's Review of Revenue Report for 1891-92.

N%f: R?Rthﬁ Szbjeﬁ of Reclamation Bunds of Dera Ghazi Khan
15t Augus.t 18'93. OLLoY, Executive Engineer, Indus Canals, datc.;'

alox;ghteh;i?;:?zg? bl.;)ndg constructed in this division at various points
2long the figh Ghae'StKank of the Indus from 20 miles north to 40 miles
south of Dera le han have been undertaken in pursuance of the

ons of the Committee ordered in the Panjab Government’s

No. 417 C., dated 15th August 188g.
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2. Their object has been (1) to check the erosion of the west bank by PANJAB,
the currents of the river, and (3) to reclaim a foreshore. It was antici-
pated that the reclaimed land would be fertilized by deposits of silt, but
this result was not the primary object in view, which was the protection of
he irri tract inland. ) . .
' e:;rr;ﬁatﬁg rre:;for‘tnof the Committee it was pointed out that this process Con:'g:::ble
of reclaiming the foreshore would necessarily be gradual. 1t was only | peclalmed.

o. Considerable areas of land have been re-

commenced four years ag r ) !
: nd of this area a considerable portion have

lai ) the west bank ; a s
f):ét:nfegnzi:: ; but there has'not been time for l}\e operations to develop
their full effect, and still less time for full :nformaugn on the subject to be

compiled. . !l . .
4. As to the practice of the agricultural classes in constructing such
dams, some information is given on page 119 of the Gazetteer of the Dera

il Khan District. .
lsm;l Thearncclz;;:tion bunds now belfn FOT{S"}‘JCted along the west bank
t Iv a development of this simuar practice along the east
ﬁgﬁﬂi ohtlz)re ngc{;e)river ivn thr:a Dera Ismail Khan District, an§ the effect
will be the building up of a katchi” or fringe of sailaba land in front of the
protective embankments behind which lie the irrigated lands.

i

Esq. Deputy Commissioner, Jhelum, to the

From }. G, Sitcock, Agriculture, Panjab,—No. 665, dated the

Director of Land Records and
17tn August 1893.

With reference to your No. 1270 of the 19th July, T have the honour to
informl yor: tha:l a vel?y jarge number of bunds have been constructed
in this district for the purposes of prevention of erosion and to fertilize the
land by deposit of soil. ‘[P}:)ese bunds are constructed and maintained by
the agriculturists themselves, and it is in fact the only way in which a

reat portion of the district, which d" C‘.‘l‘e“)’ hilly, ecc:lm t:ie cultivated,
’ te small and easily constructed and repaired by
hese bunds are as £ detailed description. In the last

the zamindars, and do not need any §
five years the zamindars have taken takar{ to the extent of R25,545 for

construction of new bunds. . .
Heavy rains, such as those which have occurred during the last two

years, are very destructive to these bunds, but they are generally all re-

i i ivation of the radi harvest.
aired after the rains for the cultivation .
P The District Board have constructed a few large bunds throughout

the district, but these are mainly for the storage of water on roads

where water is scarce.

e

Commissioney, Dera Ismail Khan,

From L. W. Kisc, Esq, Deputy " Agriculture, Panjab—No. 1190,

to the Director of Land Records ok
dated the 23rd August 1893

1 have the honour to report as follows with reference to your endorse-
ment No. 1270, dated 1gth July 1893, on subject of the construction of
dams or bunds for other purposes than that of irrigation.

2. No embankments of the pature indicated in the Government letter
under reference exist in the cis-Indus Tah[sxlshof Dthe district (B{hal;‘kar and
Leia), nor do they seem to be re uired. Inthe Daman tract of the trans-

l o g d Tank), however, the case is different.

Indus Tahsils (Dera, Kulachi, an C the c A
Here the country is to a great bxtent cut up in all directions by ravines
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S
(the result of the action of hill torrents) which form d .
: ee ;
otherwise lev.el. surface of the ground. ‘The zamindars hgvzr:;l:(:réq the
in such localities been enconraged to construct small bunds across ;?,gly
lt:::tll'?:: (;;l;:chéelfbthey stand firm, serve the double purpase of prevenli?;

. a y erosion and of rendering the | :
up the cracks with a depen 01; Si?t. re ing the land culturable by filling

und:i-ﬂ?}:g:)n:g—recem years th¢ following works of this description were

Kulachi Tahsil.

1. Gatta Sahib Ramwala in the village of Takwara.
2. Sad Garku in Nytgani village:
3- Sad Khubezaj,

Tahsil Tank.

4. A “sad” or bund in the Jamal Awan village,
S. Ditto in Garah Mamrez village,

Dera Tahsil, .

6. Sad or bund in the villages of Sikandar and Haindan.
7 Ditto in Tikon.

8. Ditto in Kotla Habib.

9. Ditto in Fattch.

10. D.ltto in Nun and Nawab.

1. Ditto in Draban Khurd.

It is a matter for regret, h ; | 5@ # "
, however, that a I these * bunds proved u
successful, except Nos, 1 3 hich stood i ne
. nd which stood firm and 3 Ve
results, ] 2 achicved  good
The failurc in the other cases is attributed to the following causes : —

(¢) The zamindars, owing to poverty and disunion, are unable to
construct bunds sufficiently strong to resist the impetuous rush
of the water from the hill torrents.

(5) Sometimes “ noons® or leaks occur in the bunds which are diff.
cult of detection at first and are afterwards almost impossible
to stop. These, if remedial measures are not taken in time
almost invariahly lead to the destruction of the dam. To
prevent the occurrence of those leaks it is necessary to he
always on the watch, and zamindars are as a rule too lazy and
apathetic to undertake the trouble which this involves.

As far as my experience gocs, these leaks are due to the following
causes -

(a) Old bunds are frequently perforated with the holes made b
ficld rats, which sometimes (if not stopped in time) lead to lhi
formation of lenks,

() The _clay in the Daman tract is generally of a hard texture, and
s0 it often happens that tnn the process of construction a few
large clods of eartly are left inthe bund.  Interstices are thus
formed between the earth of thebund and these clods which
let in the water and thus give rise to leaks.

(¢) The beld of the ravine is generally composed of silt which, when
exposed to the sun’s rays, becomes intersected by deep (;I‘.'lcks
.lfm erecting the bund earth is thrown over thc-—.c'cmcks, awa ;
is left for the water 1o work its way out, and in this m'mny
leaks are often formed, o
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From H. H. PriesT, Esq.,

Letter No, 3094-74,

case of irrigation bunds the experiment | PANJAB.
esults, of clearing away the silt founda-
bund is commenced.

During the current vear in the |
has been tried, and with ‘excdlcnt r !
tion before the construction of the |

. |
. - NOT |
¥I.—CENTRAL PROVINCES. | cENTRAL
. o . PROVINCES.
1.C.S., Secretary to the Chief Commissioner, !
Central Provinces, Revenue Depariment, lo  the Secrclary to the
Gorvernment of India, Kgvenud qrnd Agriculiural Deparlment,—{
No. 4516, dated Nagpur, the 261k Splember 1893, |
i
etter No. 3094-74, dated the zist September
;oner of Setlements and Agriculture, con-
y that oflicer on the subject.

Submits a copy of |
1893, from the Commiss
taining the infermation coliected b

- —

dated the 21st September 1893, from
J. B. Fuller, Esq., I1.C.S., C.I.E., Commissioner of Settle~

. Prorinece
ments and Agriculture, Central Provinces,

e following report on the questions
of land, which are raised in Govern- |
3, dated 215t June 1893. ;
reverse the order of the heads under
which information is required, and to state first of all how far the,
embankment of Jand is practised 1n 1}1esc Provinces, and in 1}101‘
second place how far the practice has been promoted by Govcrn-(

ment,
3. The tracts in which embankments are most largely used are Embank
" Faar . “ai . ments in Rice
the rice districts of Chhm.:.*arh ???Sﬂthe \\iamgnnga\'allcy. Thei Coltivation,
embankments are here merely 1o provive the rice crop \Yllh water by
drainage. They are in fact irriga-

retaining or distributing surface »
tional works, and are not of the class to which the Government Ofi

India refers.
The best example of land embankment other than for rice culti-: Jabalpur.

I have the honor to submit th
connected with the embarkment
ment of India's Circular No. o*

2. It will be convenient if 1

: o T - 4 : i mprison-
vation is given by the cemtral portion of the Jabalpur district, where | ment of
long stretchies of country are divided up mto compartments by sub- ‘ &:x;?rc?n

stantial earthen banks which are generally from 37to 4 feet high and | Wheat Cultt-
often very much hLigher, In thisway the greater part of the surface | Vaton.

drainage is imprisoned. and during the latter part of the monsoon the l
ficlds are deep in water and the aspect of the country is as though
submerced by aflood. The wateris th‘mnCd off as the autumn advances
and in October vear after vear the ficlds are uniformly sown with|

|
wheat. Tand so cmban

Led bears a particular name in this locality |
dvantages of

(Bhandhwas) and is of much greatﬁ{ \:‘}IUC }:hnn uncmbanked land. Advaniages o
The retention of the surface water benefits the fields in several ways, l Embank-

It prevents the erosion during the monsoon to which fields of fine | ments,
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black soil are peculiarly liable, it keeps the land clear of weeds, it
brings out the effect of any manure which may be applied and it
renders the land quite independent of October rain, the rain which
is at once the most precious and most capricious in the year. “More-
over, advantage is generally taken of the flooding to grow a little rice
during the monsoon season which is cut before the wheat sowing
time comes round. But this rice culiivation is unimportant, and it is
for its wheat crop that the land is valued. The embankment is
generally supposed to add at least 25 per cent. to the produce, and
cases commonly come to nofice in which the outlay of several thou-
sands of rupees is recovered in a few years from the increase in pro-
duce. The embankments of land on this system is extremely local.
Its centre is the strip of open country which runs parailel to the line
of railway down the middle of the Jabalpur district. In the two
western tahsils of this district the embanked area amounts to over
o per cent. of the total, The practice extends northward into the
hill valleys of the Damoh district and southwards over the bay of
good land left by the Nerbudda on which the town of Mandla is
situated. Westwards it extends a short distance into the Narsingh-
pur district where one pargana (Srinagar) on the Jubbulpore border
is very largly embanked, ‘The practice 1s thus coufined to a con-
nected tract of country outside of which it is very rarely found. Em-
bankments of very similar character arc met with in the Southern and
Eastern districts, but they are mainly constructed for the growth of rice,
and if rabs crops are grown they follow the rice as an after crop of
subordinate importancé’,

There can be no doubt that for the successful embankment of
wheat 1and on this syster geveral speci<l advantagesare required. The
ground must be fairly level, the soil must be of fine texture such as is
bound by water, the rainfall must be heavy, and it is probable that
certain conditions as t§ sub-soil must be present. The land must
enjoy special advantages and its embankment is a means of utilizing
them. It would be a mistake to imagine that the great mass of the
black soil wheat lands of the Provinces could be profitably converted
into bhandhieas land, At the samc time it scems clc}lr that embank-
ment in the Jubbulpore style is spreading on the margin of the tract in
which it is now practised. ln the Jabalpur district there is hardly
room for new embankments, as for miny years past they bhave
been already made on all Jand suitable for them.  Dut the Deputy
Commissioner of Narsinghpur shows that embanked lands are extend-
ing in the castern part of the district.  And the Sculement Officer
of Jubbulpore reports that the embankments are now mnot uncom-
monly improved by the addition of musonry escapes which increases
the cultivator’s control gver the water.

4. For bhandhwas land a certain evenness of slope is required.
But embankments are commonly made on very uncven lid which
they improve by silting as well as by the retention of water.

Banks .of this kind can be used for ixolated fickds, whereas one of
the conditions for the suyccess of handhwas ficlds is that they must

E. 198 a.

Ledger.” 35
Bunds in Agriculture. EMBANKMENTS.
s . . N
form part of a connected series. And atsh t?lez do not require spch’ [SENTRAL
special wdvantages in soil and position, they can be made Over a very ”
much larger area.  In piinciple they do not perhaps differ much
from dhamdhzras embankments. In 510111)10 cascs it is true .lhc_y are|  po ke
made 10 keep surfice water off the land, but generally their object is| mentsto

to retuin it. I think, however, that it may be said that they benefit the
Jand rather by stopping crosion and sxl't_mg up inecualities of surface
than by the storage of water, whereas with bkandhwas land the opposite
is the case.

FEmbankments of this kihd ar¢ foend to a greater or less extent
in every district.  They are of commonest occurrence on the borders
of rice country. and are typical of the wheat lands of Pargana
Bijcraghogarh ‘at the cxtreme north, and of Chanda at the extreme
south of the provinces. Itis to thelr encoufagement that the cfforts
of Government have of late vears been principally directed, and there
can be no doubt whatever that their construction is ]:}rgely on
the increase. They are least npumerous on the extensive wheat
lands of the lower Nerbudda valley (Hoshangabad) and the Nagpur
plain, and primi facie there are no 19C31mes in which they are more
needed. The surface of the country is generally uneven and much
interscoted with water channels: most ficlds are traversed by a de-
pression which during the rains is ﬁlled by a miniature torrent carry-
ing away the finer particles of soil on hWhlch the production Qf the
land so largely depends. It may be that the force of water is 100
great for cheek or that the soil lacks retentive power, and it would
most certainly not be safe to ascribe the annual loss by surface
denudation to nothing more thao the ﬂpalh}f Ofvlhe cuhwato.rs'. But
successful embankments are to be mel j\'xth in these localities and
the making of smill protective works ot w attle or_stone scems to be
increasing in localitics such as the Nagpur district, where much of
the soil is undoubtedly too {riable to form”embankments. It would
be quite as unsafe to concinde that F?CﬂuSe the land has not yet
been improved. it is not capable © f”i’pfovefnent. Population is
as yet far from dense, and farms are ol large size, a substantial ryot
commonly hoiding from 20 t0 39 acres.

5. Turning now to the action taken by Government to promote
land cmbankment, 1 would invite attention to the correspon(lcncc
with the Government of India on the subject of ¢xtmpting improve.
ments from assessment, ending with their letter No. 120R,, dated
31st January 15388, Embanked land (however much its value may
result from natural advantages) is not liab ie 1o adnhhqnal assessment
as being of superior ¢lass untj! the constructor }:as enjoved the whole
of the increase in profits forat lcast one whole term of settlcment,
and no trostic is spared to Lring this h_l)me to the people in the
course of the settlement operaions NOW N progress by the prepara-
tion of atv sed st of firlds \r‘ni\‘}\ are entitied to this concession,
Printed notices of the policy ©F L_J’f'““}}“cm have been very widely
distributed.  Morvover. as a secuni'y az7dbst any crror on the part of
the Sectlement Department in future years, all persons who have
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made embankments since 1888, have been declared entitled to
receive a certificate protecting their increased profits from asscssment
at the succeeding settlement. It was anticipated that the grant of
these certificates would of jtsclf stimulate embankment, and this anti-
cipation has already been to some extent realized. In the four
districts of Saugor, Damoh,” Jabalpur and Mandia, 808 certificates
have been giver for embankments during the past four years; and
though this number may scem trifling in comparison with the size
and population of these districts, it is suflicient to evidence that a start
has been made and that the, policy of Government is not unappre-
ciated. The Deputy Commissioner of Saugor states that land ¢mbank-
ment in that district is not customary, but is becoming more general
and popular every year and he ascribes its extension to the growth of
an idea amongst the people that Government wishes to see it
extended and is desirous of cncouraging it. Similar reports come
from the neighbouring districts of Damoh, Jubbulpore and Sconi.
I may mention that the exient to which land has been embanked in
paragana Bijeraghogarh is usually ascribed to the policy of a former
native ruler who made the construction of an cmbankment a title to
the hereditary occupancy of the land embanked. In the Nr\gpur
district, 41 certificates have been given oul, and the Deputy Com-

missioner writes that they are much appreciated.  In the neighbour-

ing district of Chhindwara the number only rcyches 21, but the
Deputy Commissioner reports that the practice of embanking lands
10 stop erosion is gaining ground; and the Settlement Ofheer states
that the issue of notices cxplaining that embankment woulgl not
entsil an increase in assessment has led toa marked extension of
the practice since 188¢g. Ylscwhere very small usc has as vet been
made of certificates for land embankment. But it would be a
mistake to regard this as an indication that land was not being
banked. The popularity of these certificates largely depends on the
manuer of their introduction, and 1 was struck last cold weather
with the large arca of newly embanked land in a district (Raipur)
in which only one certificate had been given out. W hcthcr certi-
ficates are granted or not, there is 8 widespread impression that the
Government views the embanking of lan(} with favour; and itscems
clear that this impression is acting as & stimulus.

6. The loans advanced for land embankment under the Land
Improvement Loans Act have not been considerable,  During the
last four years Ri6,000 Lave been advanced for this purpose in the
Saugor district, R8,100 in Sconi, and R7,076 in Nagpur. These
are the largest figures if we exclude the rice districts.

It should be added that in the Narsinghpur district the
Court of Wards has set an example which has probably been of some
effect, having spent nearly Rio,000 on field embankment during the
last four years., FElsewhere he Court hardly appcars to have taken
sufficient advantage of its opportunitics, though injunctions for the

investment of surplus funds in land improvement have been fre-
quently issued.
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From C.G. Bavse. Esq., Revenne Secretary 1o the Chief Commissioner ’

of Burma, to the Secretary to the Government of India,—Np. 583—3
I.-15, dated Rangoon, the 20tk Seplember 1893,

Submits a copy of letter NO. 2:5—479 R., dated the 11th Sep-
tember 1893, from tiic Financial Commissioner, on the subject.

e

L] .
Letter No. 258—479 R, dated the 11th September 1893, from
the Secretary to the Financial Commissioner of Burma,

With reference to vour endorsement, Revenue Department,
No. 228 =3 L.-15, dated 11th Juiy lust, T am directed by the Finuncial
Commissioner 1o sav that the information on the points referred to
in Government of India, Revenue and Agricultural Department,
Circular No. 23—113, dated 218t June, is still incomplete, as no
replies have been received from the Commissioner of Northern and
Central Divisions; but as the infprmanon is required at once, the
Financial Commissioner has considetcdit advisable not to wait any
longer for the reports from those divisions,

2. In no case, so far as is at present known, has any action been | Very few
taken in recent vears in Burma to promote the construction of dams mfnr{‘;";';‘é;pt
or bunds for other purposes than that of irrigation, as described in | for Irriga-
paragraph 1 (A) of the Circular above referred to, tion.

3. In no district except Pegu does the practice of constructing
bunds or dums with the objects referred to in paragraph 1 (A) of
that Circular prevail, but in some Parts of Pegu cultivators do cause
silt to deposit on their fieids by kCQI”“.‘J up high bunds or kaezins
round their fields while the rainfall'is ).ACJ.\)'. On these being cut
to let the superflaous water flow off, there is found to bLe a deposit
of silt which is an advantaze. ““d'fl cultivator works for himself,
and the people do not combine t0 buiid bunds of public utility. It
is also said that in some cases in the Kyouktan Sub-division the
people have ercctad Lunds for the purpose of preventing erosion by
drainage, but no particuiars of the me_'.hod adopted have been fur-
nished, but it is said that the efforts of the people in this direction
have been successful.

FIT—ASSAM. ASSAM.

From the Sccvetars £, thc Chiet Corimissiorer of Assam, to the Secretary
tothe Government of Didia, Revonne cnd dgyicyltural Department,—
. . j 4 y '

No. 360 Agri—;5:¢ R, dited Siillong, the 1610 September 18,3,

Forwsrds a copy of letter No. 43:8

"] f ¢ e Septe o the

etter from  the Deputy  dated the Ist September 1893, from the

C. mmissioner, Sythet, Director Depqnn . f L 3 -

G the 15 A ok went of Land Records

ust 1503 ; see p 39, and Agriculure, Assam, and enclosure,*

furnishing cerain patticulars on the subject.
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Letter No. 4358, dated Shillong, the 1st September 1893,
from II. Z. Darrah, Esq., 1.C.5S., Director, Department of
Land Records and Agriculture, Assam.

With reference to the Government of India, Revenue and Agri.
cultural Department Circular No. z23—113, dated the 21st June 1893,
on the subject of non-irrigation dunds, forwarded with your memo-
randum No. 287 Agri—s134 R, dated the 1oth July 1893, I have
the honour to say that I consulted the Deputy Commissioners of the
province on the subject, all of whom, except the Deputy Com-
missioner of Sibsagar, have sent in their replies. The Deputy Com-
missioners of Goalpara, Darrang, Nowgong, Naga Hills, Khasi and
Jaintia Hills,and Garo Hiils report that no action of anv kind has been
taken in recent years to promote the construction of dams or bunds
in their districts for purposes other than that of irrigation. The
Deputy Commissioner of Sylhet has sent me an interesting report on
the subject, a copy of which is forwarded herewith.  An abstract of
each of the reports forwarded by the Deputy Commissioners of
Cachar, Kamrup, and Lakhimpur is given below. _

Cachar —Of late years three Aunds—one at Rangir Khari,
another at Beth Khari, and the third at Katakhal in Tarapur—have been
constructed with a view to prevent flood-water running into the ad-
jacent paddy-ficlds and inundating the low-lying villages. These
bunds have so far worked well.

Kamrup.—In 18go.g1 action was taken by the Local Board to
promote the construction of funds with the object of preventing
erosion by drainage in two places, 712. 0n¢ within the tahsil of Patti-
Darrang ‘and the other within the tahsil of TAMBULPUR, the former of
which is reported to have become almost uscless for the purpose for
which it was erected, owine (o a breach effected by some mischievous
person. Steps have also ‘{;een taken by the Public Works Depart-
ment first to dam up the hill stream Kalmeli in the tahsil of Palasbari
with the object of diverting its course for the purpose of supplying pure
drinking water 1o the inhabitants of villages Ajhara and Kuli Kuchi;
secondly, ta erect a bunmd, about 300 fect long, on the south bank of
the river Noanadi to prevent the influx of tlood-water into the villages
Iying on the south side of the stream. The latter bund also prevents
the erosion of the Gauhatj-Nalbari road. As regards the local agri-
culturists taking any action in such matters. it is reported that some
private individuals in mauza Batasgila within the tihsil of Nalbari
erected a Aund in April last on the western bank of the Noanadi with
the two-fold object of preventing the influx of flood-water into their
paddy-fields and the erosion of village roads and homestead lunds,
But this has since proved g failure owing to the dund having been
recently washed away,

Lakhimpiur.—In North Takhimpur a sum of R8.0%0 was recently
allotted by the Local Board for the purpose of repairing the bunds at
Dhakuaklana, which is reported to have been since about haif
completed,
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From W. H. Lex, Esq., 1.C.S., 0fig. Deputy Commissioner of Sylhet,
to the Dircctor, D.partment of Land Records and Agriculture, Assam,
No. 399, dated Sylnet, the 15th August 1893.

Inreply to your No. 3867-77 dated the 26th July 1893, ferwarding,
for report, Secretary to the Governmept of India’s Circular Np. 23—113
of the 21st June 1893, 1 have the honour Lo state that the extensive district
of Sylhet presents several very interesting problems in the matter of the
contral of flood-water. The district, though belonging administratively to
the province of Assam, is gcogr_aphicqlly the head of the great deltaic
country, Eastern Bengal. It gonsists ¢with the exception of scattered lines
of hills{ of low flat land, and is practically overflooded every year for six
months during the rains. The great rainfall of the district (about 150
inches in the average) and that of the hills of Cachar and Lushai and the
southern slope of the Khasi and Jaintia hills (Ugon_ which the highest rain-
fall in the world is precipitated) giveé to the Kusiara and Surma, which
pass through the district, the strength of hill streams, and the amount of
silt brought down is enormous. Practically nothing can successfully em-
bank the<e rivers when in full flood, and they b_urst out over the surround-
ing marshes carryving silt with them. Sometimes the rush o.f water is
sufficient to cause destruction to houses and crops, but this is rare.
T'he rice grown here is mostly of a long kind, which thrives in deep water.
It survives a slow rise of flood l'f’"e‘ to any practical extent, but a
sudden rise submeryes and destroys it Thesc facts make the question of
embanking rivers one of the first importance.. .

2. In (837 an embankment was made along the Surma river to
prevent the overflow of water from the Surma into the Kusiara, at a part
a short distance up stream from Sylhet in the jurisdiction of the Golab-
ganj outpost, where the Surma and the Kusiara rivers approach one
another. [ belicve that this was constructed partly out of Provincial
and partly out of l.ocal funds. It cost Ri13,000. [t was cstimated by
Mpr. Kennedy, then Deputy Commissioner, to have saved crops to the
extent of R30,000 in thé one yeah 18yo. It was not entire, but had
culverts to lot off the water gradually. This year, during which the
floods have been very high, the embankments have unfortunately broken,
and the result is a sndden rise of water on the outflow side, submerging
and destroying huge quantities of the rice crop,  In 18g2 an embankment
was constructed along the Kusiara river to prevent outﬂow to the south.
This is successful. but should be cxte‘nded and provided with culverts.
The problem in this case is that there 15 2 row of unfortunate villages
(Bargao, Katalipara, and cthers) along the scuth bank of this river, which
arc not affected by the ordinary yearly inundation of the country, but in
time of high flood, such as occurs every four or five years, become con-
verted into a sort of anicut, the bank being hgghcr than the country to
the south. The consequence is. that the overflow rushes llke a mill-
stream in a shect of water bodily through ‘_hC village, carrying every-
thing detached away witht. Roads in this district are necessarily raised.
and take the form of embankments. Most of these interfere objectionably
with the natural drainage of the counttys because, owing to the smallness
of the Local funds avaiatle. thev are msuﬂwlemly bridged and tunnelled.
Some of them, as the river-face read at Habiganj along the Khowai,
protect villages and subdivisional sites from erusion, ~ In general it may be
said that embankments in this distiict prevent, and do not promuote,
deposit of soil or «ilt. This is a matter of regret, since there can be no
doubt that the agricultural prosperity of Sylhet is largely due (like that
of Egypt) to this yearly layer of fertilising mud, and also that the levdl
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For“ar[;l ment of Land Records and Agriculture, Assam. Note by Mk, BOLINARA ccutive
ards copy of sion, dated the 2 th September 1893.
py of letter No. 2963, dated the 25th September 1893, The following 3 e’t:e e :wer embankmle s
wing ar it nts intended to prevent

from the D

e r - R . .
sure fOI'WaF;:){ Commissioner, Sibsagar, with a copy of the enclo-
’ ded to the Secretary to the Chief Commissionur of

Assam, in conti i
) nuation 't N Al
ber 1893, for infor atio?]f the letter No. 4358, dated the 15t Scptem-

inundation :—
1. The Desang Buni—In three sections=—=
1.—From Sologuri Ali to trunk road, len th about i
- 11.—From trunk rcad to Dhai Ali, \e;gthg‘; r:ilg:. 8 miles.
——— ., 11L.—From Dhai Ali to near Desangmukh, length 5% miles.
The whole of this bund is oP the left bank of the river. The first two
are old embankments maintained by the Local Board. The

Section

»”

From F. J. Moy
A oNanaN, Bsq, 1.C.S., Deputy Cammissioner of Stbsagar, to

the Divector, De
—No. 2963, t}fltcilpgzlf"IC'lt of Ln\u:? Records and Agriculture, Assam sections
With ref sagar, the 25t Scptember 1693. ! t}éird scdior:i\\'as newly construcéeg th ‘thfl Public Works Department in
A ference to you R 189293, a0 is being maintaine y that department,
i\skcmg for miormmioz agg\?:“{\; Nlo. 4%21_, (1{1}gdd§he 7th September 1803, 2. The Dehing Bund—entending 00 the left bank of the Dehing i
r‘)(iay that, as you are aware t;\c )";mls mf\ \1}‘5 dllafrl.cf,_l have the honour from the trunk road to Dehingmukh. This is an old embamkmg :welr,
(t)cnﬁeot:‘\t:)?nkments made by the ‘;0‘;{;‘2‘? r;’qi‘““; l‘;‘f;;ln;sclmfe‘r‘scucd with exists only in parts, and has not been repaired by the Board orel;)).' th;
reventing i s eS| of thesc the in- i i s
P ing inundation is apparent while others appear to 1}(\'::; Public Works Department for many years. lthas been proposed to
E. 198 a,
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reconstruct it this year through the Public Works Department (as a Pro-
vincial work), and there is a budget grant for it. An estimate has been
already submitted to the Superintending Engineer for sanction. Length
about g miles.

3. The Dhat A!i-.—extending from the Dikbu river at Sibsagar to
Dehingmukh. This is an old road embankment, It checks the flood of
the Brahmaputra and protects to some extent the country to the east of
it.  About 6 miles of this embankment are maintained by the Local
Board, and the rest (g miles), which is more or less unfinished or
damaged, is not maintained. An estimate has been sent up this year for
raising and completing this bank. Total length is 15 miles. ’

4. The Darika Bund—extendipg on thg left bank of the Darika river
from the lrupk road to the Dha§ Ali, is maintained by the Local Board.
Length 2 miles. ’

S. The Dikhu Bunds.—~There are scveral old road and river embank-
ments along both banks of the Dikhu river. They are maintaired partly
by the Local Board and partly by the Public Works Department.

The Kujira Ali and the Tyxali on the right bank and the Borals, the
trunk road, and the Dikhumylkh road on the left bank, are primary road
.embzmk.ments,which check the flood uf the Dikhu river, and prevent
inundation in the country bey nd them. These roads do not, however,
closely follow the banks of the river. There are secondary embankments
along the banks, which protect the country between the river and the
main cmbankments. These secondary embankments are not, however,
continuous, and the only bit which is now maintained by the Board is
about 4 miles in length on the right bank from Kumargaonto the 2nd
mile, Nazira Ali. This protects the town of Sibsagar. There isalso a
small bit on the opposite bank from the Amgurighat Lo the Mectekaghat.
which is sometimes repaired by the Board. Total length 42 miles.

Borali . 8 miles, maintained by Board.
" d . ditto  ditto by Public
Trunk roa * Works Department.
. ikh . 8 ditto ditto ditto.
Dekhumt®®* 4 ditto dito by Board.
T.‘“q{i . 7 ditto ditio by Public
o Works Department,

Primary embankments,

Secondary  embank- ( On right bank 4 miIcs} ditto by Board.
ments, Onlett » + 2 »

Besides these main embankments, there are old scc‘ondary embank-
ments along other rivers, which are, however, not maintained,

IX—~BERAR (HI'I)ERA BAD,).

" From O. V. BoSaxquer, Esq., Seerelary for Berar fo the Resident at

Hyderabad, o the Secrefary 10 the Government of Imdia,—No, 286,
dated Hyderabad Residency, the 25 September 1893.

Submits copy of a report prepared by the Director of Land
Records and Agriculture, Hyderabad Assigned Districts, regarding
the construction during recent ycars in that Province of dams or
bunds for purposes other than that of irrigation.
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Letter No. 1700, dated Akola, the 30th August 1893, from | BERAR,
F. W. Francis, Esq. Director o)"’ L(fml Records and Agri-
culture, Hyderabad Assigned Districts, i

With reference to your cndorsement No. 6498 of zcth July, to
the Sccretary for Berars No. 2295, dated 14th July 1893, giving
ie"-cnnc and Agricoltural Dept.

. LS M
cover to Government of India’s Circular =28 Kot

No. 23—113. dated Simla. 21t June 1893, T have the honour 10 state
that—

ta) Ne action has been 1izken m recent vears by the Berar
Administratiorf to pron\me the construction of dams or
bunds for anv parpose other than that of irrigation.

(7) The practice docs prevail to 2 considerable extent among
the goricu tural classes of constructing dams for the pre-
cention of erosion by drainage,

2, The Deputy Commissionef. Basim. reports that latterly there
nus been a larze demand for fafad! loans for this object.

= [
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'SACCHARUM.
(SUG:\R'C"\NE AND RAW SUGAR))

[ Dictionary of Economi¢ Products, Vol, V1., Pt. I1.,
(Chemistry of Cane and Cane-Sugar), S, 61-64.]

CIHIEMICAL COMPOSITION of SUGAR-CANE axp RAW SUGARS.

Note (being the third) by DR. J. W. LEATHER, Agricultural Chemist to the Govern=
ment of India.

Objects of the E.tperimcnls-—The principal objects of the
experiments on sugar-cane, which are being carried out at the Experi-
mental Farms at Poona, Cawnpuh Dumraon and Burdwan, were
briefly detailed in the first paragraph of my second Note on the Com-
position of Sugar-cane and Raw Sugars (vide The Agricultural
Ledger No. 19 of 1846), They aré (1) to determine what quantity of
manure may be most economically applied to this crop, and (2)
what varicties are the best sugar-pTOduceTS- For the results of the
ficld cxperiments reference must be made to the Annual Reports of
the Farms concerned.

2. The investigations into the chemical composition of the sugar-
which I commenced in the cold weather of

cane and its products,
of 1895-96, have again occupied my

1894-95 and continued in that

attention during the past season.
3. Of the several subjects mentioned in paragraph 2 of 74 Agri-

eultural Ledger No, 19 of 1896, SOme I considered did not call for

further attention at present.

S. 61-64.
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The amounts of Nitrogen and Phosphoric Acid, which are removed
by the crop, must naturally vary according to the weight of crop,
and consequently the approximate estimate given on page 20, State-
ment No. 14, L ¢, will be sufficient for the purpose of giving an
idea of the the total amounts of these plant foods removed in this
crop.

Again, the amount of sugar which is removed in the scum during
the boiling down of the :uice, is a matter which I have not further
enquired into, because, in the first place, it is impossible under the
conditions- in which the cultivator works to avoid taking sugar with
the scum, and, secondly, this sugar is not wasted, but is put to one oF
other useful purpose.

Regarding this matter, however, I may here point to the desirg-
bility of taking off the scum as quickly as possible. It will be clear that
the longer the scum remains floating on the pan of boiling juice, the
more concentrated the juice becomss, and since approximately the
same amount of liquid will be carried with the scum whenever it is
removed, that liquid will contain more sugar if the juice has been
allowed to concentrate first, than if the scum be removed whilst the
juice is still dilute. The scum rises rapidly as soon as the liquid
boils, and the skimming should be performed quickly and thoroughly
at once. Then a small quantity of milk (about 4 ounces) may be
advantageously added, which will cause a little more scum to form
and this should again bs got rid of as soon as may be.

The other subjects mentioned, 1. ¢+ have again formed the sub-
ject of experiment.

In addition, however, to the experiments which have been con-
ducted on canes grown at the Farms, 2 considerable number of
experiments have been made on cane grown by cultivators. The
investigations of previous years had shown that it was most impor-
tant to d?termine, as far as possible, two items in relation to the differ-
ent varieties commonly grown, one being the amount of juice
obtainable, and the other the percentage of sugarin the juice. A
further' rr?atter engaged my attention, namely, the identification
of varieties. The cultivators know their own varieties perfectly
well and have names for them, but unfortunately these names
are fx.eqtfently of no service at all in finding out in two differ-
ent districts whether onc is dealing with the same or diffcrent

S. 61-64.
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varieties, Consequently it seemed desirable to decide on a system of
describing varieties, their appearsnce: etc., so that a variety grown,
say, in places far apart might be identified b.y dnff.erem obser'yers..

The descriptions of the varieties met “"lth will be submitted in a
separate paper, together with such infonatxon. as has been collected
relative to the percentage of juice and its quality.

Another matter on which some additional information was
obtained this season was the efiect produced on the juic’e by .the
cane being “laid”. In the casé of the crop of « Matna” va:nety
grown at Cawnpur ir. 1894-95 a good deal of the crop Was laid by
excessive rain, and it was then found fhat the juice of such cane
contained less sugar than that of the Sfallyfilng cane. .

The crop of 1895-96 was pot “laid 'at.all, bat this year, owing
to the height to which many of the varieties grew, a good .deall f.eH
down, and the fallen cane Was crushed separately and its juice
am‘;):::i.rd subject of investigation Was$ the comparative c.luantity" and
quality of the juice of the top end and that of the main portion of

the canes. In the Burdwan district the crops are usually grown |

exclusively from the tops”* of cancs, whilst in most other parts

the whole cane is cut up for seed. AS will be seen from paragraph
fce i ical one,

8, the Burdwan practice 18 an economica ' .

’ A further subject on which I have been engaged is the relation:
ship between the specific gravity of density of the juice and the per-
ce:tage of total sugar. Information on this point will be of service

°© . . .
to those who may wish to know the amount of sugar in juice, but
who have not the means at handto deter:nme it chemxcailly.1 .
The subject matter of the present Note may accordingly be con-
veniently dealt with under the following heads:— .
(¢) The amounts of cane-sugar and glucose in sugar-canc
juice. .
() The relative composition of the top end and the main por-
tion of the cane. . . N
(c) The relation between the specific gravity of juice and the
percentage of total sugar ol .
(4) The amount of cane sugaf and Glucose in Rab.

&;,ugu—cnne and Raw Sugars. (7. W. Leather.) SACCHARUM.

EXPERI-
MENTS

with
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(¢) The amount of ** inversion’’ during the boiling process and \

the effect of liming.
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(/) Handcentrifugal-made sugar.

4. (@) The amounts of cane-sugar and of glucose in
sugar-cane juice.~The quality of the juice may be again conve-
niently dealt with under three heads (J. ¢» page 2z) namely :—

(1) the comparative quality of the juice of different varieties

grown at the same place ; waef
(2) the effect on the quality of the juice of transferring caﬁe -

to long distances ; '
(3) the comparative quality of the juice of the same variety
grown with different amounts of manure ;

5. The amounts of cane-sugar and glucose in the juice
of varieties grown at the same place. Cawnpur.~At this
farm the same six varieties were again cultivated as in 1895-96 and
Statement No. 1 exhibits the results.

Each variety was grown on two plots, all of which were manured
with Poudrette, the one set of plots receiving about 250l of Nitrogen
per acre in the manure, the other set about sool of Nitrogen.
Although the cultivation was very good indeed, the crops grew so tall
that they fell down considerably. An attempt was made to tie them
up with the dry leaves, a method commonly practised in the Burdwan
district, but the attempt was not altogether effective. This method
of keeping the crop erect is very successful if properly carried out, but
no one at Cawnpur had seen it done, and it is probable that the tying
up commenced too late, At Burdwan tying commences when the
crop is only a couple of feet high. It is necessary to mention this
because cane, even when 14 and 16 feet high, will remain erect if
propezly supported in this manner.

Statement No, 1 exhibits the analyses of the juice of the six
varieties as grown, each on two plots; one analysis being for the
juice of the cane which remained erect, the other for the juice of the
cane which fell. There js some difference between the amounts of
sugar in the juice of the standing and fallen cane respectively in
each case, the juice of the fallen cane containing a somewhat lower
proportion of sugar. The loss is not, however, so great as it was in
the case of the crop of “Matna” in 1894-95, which was laid by rain
(vide page 3, Agriculiural Ledgcr No. 13 of 1895)
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STATEMENT No. I.
Composition of Fuice of Varieties, Cawnpur, 1896-97.
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SACCHARUM, &

Chemical Composition of

EXPERI+
MENTS

with
SUGAR-CANE,

Dumraon.

Burdwan,

Generally it may be said that the percentage of sugar is much the
same in each of these varieties as last year, with the exception of the
*Matna ™, and the change which appears to have occurred in this
case will be the subject of remark in a later paragraph.

Dumraon.—At the Dymraon Farm the same six varictics were
again grown as _in 1895-96 but with somewhat differcnt manures.
In 1896-97 each variety was grown on two plots, one being manured
with castor-cake containing gsob Njtrogen per acre, the othor
receiving cattle-dung containing 250b Nitrogen per acre. At this
farm the water.supply broke down altogether after the monsoon
ceased and the crops, especially the *Poona” and “ Red Bombay,”
simply dried up to a large extent and were attacked by white ants.

At Dumraon the tying up was done well by a man from Burdwan,
otherwise it is probable that all the large cane would have fallen,
Before crushing the dried canc was separated as completely as pos-
sible from the sound cane and the analyses in Statement No. 2 are
those of the latter only,

It will be seen that usually the amount of sugar in the juice of
the cane from plots manyred with castor-cake was poorer than in that
from the plots manured with cattle-dung. Thisis likewise a point
which will be referred to in 4 subsequent paragraph (No. 7). This
circumstance occurred in five cases out of the six.

Generally the amount of sugar in the juice of these varieties is
somewhat greater than in the crops of 1895-96, the increase being in
cane-sugar, whilst the Pr(;portim\ of glucose has decreased in several
instances.

Burdwan.~This is the first occasion on which analyses of
varieties of sugar-cane have been made at this farm. Only two
varieties were grown there, and the composition of the juice is exs
hibited in the following statement :—(No- 3).

S- 61'640
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STATEMENT NoO. 2,
Compasition of Fuice and Gur of Varieties, Dumraon, 1897.
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SACCHARUMt chemicd COmposiﬁon of
EXPERI.
RENS StateMeNT No. 3.
SDGAR-CANE| 4 nalyses of the Fuice of varietics groun at the Burdwan
Burdwan, Farm.
Vanrry, ' SANBARA, Kuani,
c;tnc-dul;g C;\q(lll-dul?‘g
Manure applicd, Trrused | per aere.
———— T
Canessugar  « o+ . . o« e s 1478 16'59
Glucose . . . . . . . 1°33 103
ToraL SuGaR . 16'111i 17°62
)
|
Ratio: Total Sugar to Glucose « *+ | 825 l 584
p— { —_—
The “Samsara” cane was grown on & second plot manured
with castor-cake, the juice of this plot having the same specific
gravity as that analysed,
Cane_transe 6. The effect on the juice of transporting cane to long
ported to long| . ) .
xfei?n%h . distances.—At the time of writing my last Report on this subject,
on ‘ N .
Juice. there were only two cases which could be quoted in evidence of the
effects produced on cane by transport to long distances,
Mauritius The one was the case of the two varieties of Mauritius cane, im-
cane,

portedin 1894. These two varicties were supposed to be very rich in
sugar when they were first obtained, and it was surprising to find that
both inthe crop of 1894-9g as likewise inthat of 1895-96 the juice con-
tained comparatively little sugar. They were grown again in 1896-97

_at Poona, and itis satisfactory to find that in both cases the percentage

of sugar has risen, The ¢ white Mauritius ” which contained about
12 per cent. cane-sugar and 1'4 glucose in 1895, produced a juice
containing 1471 per cent, cane-sugar and "gg per cent, glucose in the
past year's crop, while the ¢ Red Mauritius,” which had only about
10 per cent. cane-sugar and 2 per cent. glucose in the juice of the
crop of 1895-96, had 12'7 per cent. cane-sugarand 1°5 per cent.

S. 61-64.
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glucose in the past year's crop. Thus in both cases there has been
a very material improvement.

The second case quoted in my previous Note was that of the
“ Poona Pundia " varicty which had been grown in 895-96 at
Cawnpur and Dumraon. It was then found that, instead of contain-
ing about 16 to 18 per cent, of total sugar as nt Poona, the crops
at these farms contained only about T4 per cent, of total sugars
(I ¢, page 3). The sape varigty Was again grown at the two
farms last year, and as will be scen from a comparison of the
quality of the juice of the « Poona " variety as exhibited in State-
ments Nos, 1 and 2 of Agricultural Ledger No, 19 of 1896 with the
corresponding figures in Statements Nos. 1 and 2 of this Note, the
percentage of sugar remains about the same and no improvement has
yet taken place. . _

Some further evidence on this point was obtained during the
past scason. A number of varieties of cane commonly grown in the
Bombay Presidency were collected at the close of 1895 and planted
at Poona. These were all analysed during the past cold weather,
Later I visited villages in the neighbourhood of Belgaum and
Dharwar, and analysed some of these same varicties as grown by the
cultivators, and the results may here F’e quoted.

It will be seen from the figures inStatement No. 4 that in threc
cases the quality of the juice Was much lower in the crop at Poona
than at the place from which the cane Was obtained, in two instances
it was higher and in one the quality remained stationary,

7. The juice of the same variety grown with different
amanures.—When reporting last year on the effect which manuring
has on the quality of sugar-cane, I cited two cases in neither of which
had the manuring caused any change. The natural conclusion was

EXPERI-
MENTS

with
SUGAR-CANE.

Poona. cane
grown at
Cawnpur and
Dumraon,

Bombay cane
grown at
Poona,

Using of
different
manures.
Effect on the
Juice.

therefore drawn that manuring had no effect on the quality of cane, |
The one was the « Poona Pundia” grown at Poona and the ozheri
was “ Matna” varicty grown at Cawnpur, This year another variety |
the “Madrasi Pounda”, a large canc extensively grown in the North-
Western Provinces and Oudh was grOWn at Cawnpur with varying |
amounts of manure and the composition of the juice is set out in State- |
ment No. 5. In this case likewise the manuring, neither in amount |
nor kind, has produced any effect on the quality of the juice, and I
may also add that the percentage of juice expressible in the mill |
was also apparcntly unafiected.

S. 61-64.
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SACCHARUM. Chemical Composition of
'n’t‘:iifs" STATEMENT NO. 4.

SUGAR-CANE. Showing the amount of Sugar in the Fuice of Vapreties
Bombay.

grovin at certain places sn the Bombay Presidency, 1897.

!
Per cent.: t. Per cent,!

Vaticty, Whert grown, .(i::: lg‘l'l'l:::‘e Where grown, 'cu;;n:r.. | (’J'cl';:;.":.
Pundia « | Khanapur . 1650 | 85 Poona ol 1260 148
Sana Bli
Kabbu «| Do. Jdizge | 109 Do. . 17°38 8
Kari Kabbu | Belgaum .!3147 | 167 | Do. <] 1167 I'sy |

Do. « | Khanapuyr . 1667 | rizv| Do, . 613 2'57
Betta Kabbu | Belgaum 132 77| Do . 9’10 I'g
Hulbi Kabe. ;

bu, Do, JJ1g68| 43| Do ol 1606 ' Very

L little.

The “ Poona Pundia” is one of the largest varieties grown in
Indig, it is extensively cultivated in the Deccan and Southern Mahratta
country, and is generally, if not always, manured heavily. It was
also grown with large amounts of manure at the Poona Farm.

The “Matna” isa small thin canc extensively grown in some
parts of the North-Western Provinces and Oudh and is usually
manured but little. At the Cawnpar Farm in 1894-95 and 1895-96
it was grown with comparatively small quantities of manure.

It thus so happened that in each case the particular variety on
which the evidence of the effect of manuring rested, was manared
in much the same manner as the plants were accustomed to. The
case of the “Madrasi” crop above referred to would likewise afford
evidence that manuring has no effect on the juice.

The crop of “ Poona Pundia” grown at Poona in 1896-97 was
not analysed this year., There seemed to be no object in repeating
the experiment, since the quality of its juice had remained constant
for two years (vide Agricyliyral Ledgers Nos. 13 of 1895, page 2
and 19 of 1896, page 5).

S. 61-64.
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STATEMENT NoO, 5.

Cawnpur Sugarscanc Experiments, 1896-97, Madras Paunda-Manure Serzes.

EXPERI-
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EXPERI. | The “Matna variety was grown at Cawnpur in 1896-97 on two
Su‘aﬂfgual p ots,"both of which had 3 dressing of Poudrette, in onc case contain-
Cawnpur, ing Nitrogen equal to soch per acre, and in the other Nitrogen cqual

to 254b peracre, both amounts of manurc being far more than is
usually given to this variety,» The crop grew about twice as high as
usual. But in this case manuring secms 1o have had a material
effcct upon the cane. In 1894-95 this variety, grown with small
! z.m}ounts of manure, yiclded on anaverage of g plots 51 per cent. of
¢ juice at the mills ; in 1895.66, when it was again grown with smal}
' amounts of manure on 9 plots, the percentage of juice extracted was

46°5; in 1896-97, when it was grownivith large amounts of manure,

the proportion of juice obtazined was 60'3 per cent. On the other
¢ hand, the percentage of canc-sugar in the juice of these crops was
18y, 162, 11°2 for the corresponding years, and of glucose o4 and
: ro per cer.lt. in the last two years. Thus, whilst the percentage of
i juice has increased very considerably with the increased supply
. of manure, the proportion of sugar has fallen very seriously.

At the same time, although this result must be auributed to the
heavy .man.uring, it would not be at all proper to infer that heavy
max?urmg 1S to be deprecated generally, It is really a case of
having grown a certajn varicty of cane under essentially different
! conditions to those to which it is usually accustomed.

Another instance of a similar nature may be quoted. The Bhurli
! and Mungo varieties of Bchar have been grown for two vears at
- Dumraon with large an;oums of manure (utde Agricultural 'I.ul'qzr
No. 19 of 18906, page 2, and Statement No. 2 of this papér).
The percentage of total sugar in the Juice of the Mungo variety
in 1896 was 1035, in 1897, 130 and 140 (two plots). The per-
centage of sugar in that of Bhurli was 13'6 in 1896, and 145 and
.16"3 in 1897. At Behea 1 happened to analyse a sample of the mixed
juice of these two varietics (they are commonly grown mcré as
a mixed ctop with little or no manure). The juice expressed came
to 53 per cent.; it contained 179 per cent. of canc-suzar and ‘23 of
glucose, :.m amount much in excess of that found at Dumraon, and
one may infer that the heavy manuring at Dumraon has rcduc;d the

percemage. of sugar. The instance is parallel 1o that of the
Matna variety at Cawnpur

| _ ; in cach case, varictics have been grown
under es ¢ i i
der essentially dificrent conditions 10 thuse to which they are

S. 61-64.
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accustomed, and this appears to have had a disturbing effect on the | EXFERI-
juice. XReC
SUGAR-CANE,

We have, therefore, evidence not only that cane may suffer from a
change of climate, but also that, if other conditions, such a’ manur-
ing, arc materially changed from those under which the plant has
been long cultivated, the quality of the juice may ba lowered.

When presenting this evidence of the (possibly) bad effect pro-
duced on certain varieties of cane b)" fteavy manuring, it must not be
assumed that such effect is permanent.  On the contrary, judging
by the Bhurli and Mungo varietics grown at Dumraon, one may |
expect that the normal proportion of sugar will again be obtained in |
the course of a year or two.

Moreover, and this is a still more important factor, with an
increased supply of manure a much heavier crop is obtained, far out.
balancing such depreciating effects on the juice as have been quoted.

8. (b) The relative composition of the top end and the ‘l’ggﬁg’n‘f

main portion of the cane.—As alreaﬁ)' explained in paragraph 3, | parts of the
it is of interest to know the comparative quality of different parts of | compared.
the cane, because in some places, such as Bardwan district, Bengal, | Burdwan.

it is the practice to grow the crop exclusively from sets cut from the
top end of canes, whilst in most parts of India the whole cane is
cut up for planting,

I therefore made five experiments at Burdwan in which a bundle
of whole cane was taken in cach case, the tops cut off and the two
portions weighed. They were then passed through the mill separately,
and the juice analysed in three €ascs, the specific gravity alone
being determined in the other two.

The results of these experiments are sct out in Statement No, 6,
in the upper part of which is given the weight of cane operated upon
and the percentaze of juice obtained, whilst in the lower part is |
furnished the analysis of the juice.

In the first place it will be noticed that the amount of Juice obtain-
able from the top end of cane is very much less than that from the
main portion of the stem, the percentage in the former casc varving i
between 466 and s6°1, whilst in the latter it was botween 6: \
and 74°1. ;

S. 61-64.
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- ;

with g ° 2171 S o}
SUGAR-CANE. - S - 2 -
Burdwan,

KHart Cat1Lk.
pynoe Puot,

B oz

vain part
of cane.

&

19°32 l 1458
186 ! 782

|

Tops.
B oz

Sassara CastoRe
caxt Pror,

Main part
of cane,

Tops.
2 14

Samsara CasTOR.
cakg Pror,

Main part
of cane,

Tops.

Composition of Fuice of different parts of Sugar-cane. Poona,

Sugar-cage and Raw Sugars, (7. . Leather.) SACCHARUM.

Then, secondly, it will be seen that the amount of cane-sugar and
of total sugar is much higher in the juice of the main part of the stem
than in that of the top, but the amount of glucose is much lower in
the former than in the latter. . :

That this is not in any way exCeptional to the canes grown at
Burdwan will be evident from an inspection of the analyses detailed
in Statement No. 7.

STATEMENT. No. 7,

pane ProT,

Samsara CATTLE-
of canc,

STATEMENT NoO. 6.

Main part
4 2

b nz

Tops,

Samsara CATTLE-
vuno Pror,
Main pant
of cane.
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VARIETY,

Showing the Comparative Composition of the top and main portions of Sugar-cane, Burdwan, 1897.
Juice

”»

Weight of Cane or tops
Percentage of Juice

Mean weight of Canes or tops !

|
'

Cane-sugar, |

ToriL SUGAR

Juice.

Specific gravity at 155° C.
Ratio : Total Sugar to Glucosc

Composition of

1895.
‘7M CM-g12KD
%“Kn&::t *?| Laror Canc. [Suass Cane, | Suary Cang.
—_— o
Per cent. Per cent, Per cent
i Casc-sager. | Cacesugar, Cantc-sc:;a}. C:ne::ﬁ;‘ar
! —_—
Top end P £ o4 12724 12'08
i
Middle . . . 2021 1867 17°76 1746
| . .
Bottom end N o 1895 19'95 19'13 1928
1

When at Poona in 1895 I determined the percentage of cane-
sugar in different parts of four sample canes of the “ Poona Pundia Y,
In this case the analyses are of the juice of single canes, but the
evidence is quite uniform,and confirms that obtained this year at
Burdwan,

Assuming that just as good a crop will be obtained from planting
with the tops only, instead of cutting up the whole cane, and further
that canc will not deteriorate from being thus propagated, it will be
evident that it is much more economical to grow from tops only, It
is difficult to estimate the gain from the adoption of the Burdwan
custom, but the following calculation based on the figures quoted
in Statement No. 6 will perhaps exemplify the difference, Assum-
ing that 12,000 “ sets " of Samsara varicty are planted per acre and
that each “sct” from the main part of the cane weighs 35l
then the weight of cane required for sowing one acre would be
4,200lh. 1f this were crushed for sugar production, the weight of

EXPERI-
MENTS
with
SUGAR-CANE.
Burdwan,

gur obtainable may be calculated thus 1 it may be assumed that it
will be possible to extract 7o per cent. of juice ; that the percentage

S. 61-64.
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SACCHARUM. Chemical Composition of
oS STATEMENT No. 8

SuG A NE.| Showing the specific gravity of juices at 15:5° C.awith calculated
per cent. total sugar and per cent. total sugar found.

T T T ‘ = 13Es| 3
e ofE |y
South Mahratta Sugar canes. : :

Karé Kabbu, Khanapur . .+« 1087 ‘ 2t 178 | 3z
Pundia, Khanapur . , . : 1,08 | 198 L1y 21
Striped cane, Khanapur . . . 1 1,085 | 20} | 180 2'g
Sana Bl¢, Khanapur . ; . . ‘;1,032 ‘l 20 |18% 20
Hulla Kabbu, Santa Bastwad .+ | 60831 20 7o | 3o
Pundia Santi, Bastwad . . . . 1,060 “ 21} 1 18°7 28
Rasala, Belgaum R . . . " 1,073 ; 18 | 159 21
Pundia-Kilgiri, Dharwar (flowered) +  + 1082 | 20 |83 | 17
Do. do.  (not flowered) . ]“ 1,083 i 20 | 17°9 21
Striped cane, Kilgirt . . < 1,078 19 1173 r7
Hullu Kabbu, Aluawar . . . o8y 20 181 1'g
Pundia, Narendra . . . . 1,08 | 19} 1172 23
Do. do. . . . . . 1 1,078 ; g 17 g
Karé Kabbu, Narendra ., . . . 1,076 : 18} | 162 23
Do. do. . N . ' "1,072 “ 17} ! 151 2y

Striped cane, Maungatii . . . . 1,087

Do. do. . . . . l 1,078 19 ]‘ 166 2'4
Ratooned Pundia, Manjri L Plot i . | 1,074 18 1501 2'1
Red Mauritius cane, Manjri . . - 1063 16 ! 152 l 3
Ratooned Pundia, Manjrj .Plot (cotton \ :

seed) 1,065 | 16 ‘\ 160 .

Ledger. - 19
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STATEMENT NO. 8 | ExpERI

Showsng the specific gravity of juices at 15°5° C, with calculated

with
per cent. total sugar and per cent. total sugar found—contd. SUGAR-CANE.

= SEml 8§ o
SN
Cawnpur Farm. )

Madrasi Pounda . . Plot 2 « 1,073 ] 18 16'1 1'9
Do, do. . e om «|1073) 18 | 162 18
Do. do. . . Plot 3 «Lo72 | 17°5 | 156 | 19
Do. do. . . » < | 5,067 | 165 | 141 23
Do. do. . . Plot 4 <ozt 17 153 | 17
Do. do. .« o 0» o|1065 1 16 | 139 | 21
Do. do. . . Plot 5 « 1,070 | 17 15'3 1'7
Do. do. . . e « 1,067 | 16'5 | 138 2'7
Do. do. . . Plot 6 «1 1,073 ] 180 161 | 179
Do. do. . < BO7o |17 1gg 21
Do. do. . . Plot 7 . ’ o071 | 17 150 | 2%
Do. do. . . w . Lo67 | 165 | 140 2'5
Do. do. . .Plots -*§h068 165 | 149 | 16
Do. do. e e (1068 | 165 | 150 | v
Do. do. . . Field A. B. j 1,064 | 16 128 | 32
Do. do. .. ” E’ Lo66 | 16 | 135 | 2'5

Saharanpuri do. . . " ! 1,066 | 16 142 1’8

Do. do. . . " i 1,002 | 15 128 22

Poona do. . . " i oGz | 155 1371 24

Do. do. . . » Lo7r 17 152 '8

Dikchan  do. . . . b inofol s | ars| s
|
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x};{gg- STATEMENT No. 8
with Showing the specific gravity of juices at 1 5'5° C. with calculated
SIGARCANR.. o cent. total sugar and per cent. total sugar found—contd.
T s uer|d )
F.o1355 |3
%5 ' Th KX .
. Samrirs, an | —EE a3 %
7 13¥g| g8 | &
R - I

—— S

'
i
i
i

Cawnpur Farm—contd.

Dikchan Pounda

. Field A. B.11,044 I e 83 22

Dhaul do. . . . w»  |1066! 16 | 39| o
Do. do . .. " 1,062 | 15 129 | 271

\
Matna  do. e » 1,067 E 165 141 | 24

Do. do. . . . ” 1.062; 15 \ 173 1 27

Saharanpuri Pounda . . Field 10-11 10701 17 4 1573 1’7

Do. do. . . . » he6y | 17 13| 27
Madrasi do . ., . » 1067 | 165 144 | 21
Do. do . " 1,066 | 16 134 26

Poona Pounda, Field 10-;1 Fallencane .1 10359 ! 145 125 20

Do.  do. " Standing cane 1,062{1 15 136 | 14
Dikchan do, " ” 1,044 ‘ 1§ 86 2'4
Do.  do. " Fallen « ¢/ 1,039 | 1O 81 1'9
Dhaul do. Standing .| 1,062 l‘ 15 128 2'2
Do. do. Fallen . .| 1,058 '& oo 26
Matna do. Standing o049 | 12 | 1071 1'9
Do do. Fallen . . 1,049{ 12 \ 10'1 19

‘ \ |

Varietios at Dumpaon Farm. t
Mungo, castor-cake , . . . Plot {1,058 | 140 ‘ 12°9 't
Do, cattle-dung . R e w» |1,064 ‘ 160 x 130 | 2'0

S. 61-64.
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Sugar-cane and Raw Sugars. (7. W, Leather.) SACCHARUM,
STATEMENT NO. 8

EXPERI.

. . ) MENTS

Showing the specific pravity of jusces at 15 5° C. with calculaten P A
per cent. total sugay and per cent. tolal sugar found—concld, ’

+

Ey SES| &
"ls [ FEEO3
Y | "gil g g
Sawsees. gt § g e E
§2 383 32 | &
@t |S%e | FE B
Varieties at Dumraon Farm —contd.
Bhurli, castor-cake . . . Plot 11,0671 165 145| 20
Do. cattle-dung . . < v 11,0741 18 1653 | 17
Red Banchay, castor-cake . . e »n |Lo066 | 16 14'3 17
Do. cattle-dung . . « » | 1L,067 1 165 | 152 13
Samsara, castor-cake . : < » 1,067 | 165 1377 | 28
Do. cattle-dung . . « » (1,074 1 180 | 167 1’9
Khari, castor-cake . . « » 1,059} 145/ 116 2'9
Do. cattle-dung . . . o » 11073 180 157 23
Poona, castor-cake . . . « » |LO63 | 155! 136 1’9
Do. catde-dung . . . « » Lotz ! 150 | 137 1'3
. Varicties at Burd-wan. ‘ i
|
Kaijli (ryots) . . . . . «| 1,081 | 195! 186 ‘9
Samsara (ryots) . « v« elnor8) 190 | 171} g
|
Do. (farm) R . . < {1,075 | 180 | 16 1'9
|

Khari (farm) . . . +11,078 190 | 176 14

Varieties at Behea.

Pansabi (Bchea) . . . . « | 1,071 I 170} 150 2'0

Mungo (Bchea) . . . . <1081 | 1951 18 1’3
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i
‘ E-ngsfg- | ] It :v?ll be seen from this column that., al.though the* difference ;“' _ %"_3- i ) . ! | € | RaNTS
SUGAR-CANg.  18Ure " is not by any means constant, yet it lies between moderately P { &3 ‘ P " £ sucAR-Canm,
| narrow limits. i‘ = . |2 | surawan
Seo Stato. ’ Of the 76 samples analyscd it is less than 1°7 in 11 cases, between \ g ! g Lo ose el g S ! 8= ﬁ
mentNo. 3+ I'7 and 2z in 40 cases, between 2°2 and 27 in 17 cases, between A 22T ('l o= e 15 | 3
- o~
- z'7 and 3'2in 7 cases and over 3'2 per cent. in one case. Thusin ‘ = - : i k ‘h-l‘%—* |
. 40 cases out of 76, the difference figure lay between 1°7 and 22, and e EE' £l e P ;'g 3 83 ' 8|8 E
*in 17 other cases it lay batween 2°2 and 2'7. If, therefore, 2'0 be 5 §§ " ll" { ‘E?é’- P:‘:‘ i g I E
deducted from the percentage of sugar as calculated from the density, & 1 3 I ! | £
' the error would lie between comparatively narrow limits, and a very dso ITE w ! I e e -
: fairly accurate idea would be obtained of the amount of sugar present W ‘3 ‘ .és' ;TS ‘ 3‘339, ot f < Qe ' o+ - “E
;  inthe juice of any variety to be examined. Based on these considera. =< ) ; I L - o § ERE
- tions I give, as an appendix to this Note, tables from which first the R 55 § (‘ i :
| observed density may be reduced to density at 60° F. and 84° F., and §- ‘ | 5 w0 ‘ > T:;
| secondly the approximate percentage of total sugar which correspond "ci g |3 | § ls
! to the specific gravity of juices. & g il ‘f_g : £ ; P N :
P:atlzsgagf | 10, (d) The amount of Cane Sugar and Glucose in Rab,— o - : 5&? ‘ ; ' Effwf =15 %i 5|3 E
wwmoegul. . In The Agriculturg] Ledyer No. 19 of 1896 is given the composition SSr-RE )5‘:;5 f § . N SRS _é’a
of 2 number of samples of gur or gul. Some further analyses of this E : | | £ | s ';Q |
material were made thig year ; but this was done principally in con- Z B ;! | - S i
nection with experiments in liming juice, and these will be referred o ® P & ; | T “f
to in the next paragraph. Another description of raw sugar is &R 1 E 2 = ' 3
prepared in some localities, for instance, Behea and Burdwan. This S 5§'§ E ! P F 2 @ wololw | E
consists of a semi-liquid mass obtained by stopping the boiling pro- > 3 | 5‘:,;; | E | % ce ;': & o | & 5 é
cess a little sooner than is the case when hard gur is wanted, It is 8 ’ “z3) € ST R A I 2
transferred from the boiling pan, whilst still hot, to an earthen ghurra ’E-; e : °§, l 5
or nand, and in this it is allowed to cool slowly, when a considerable é l—--,[——-ﬁ —— __——-———‘——L— H
proportion of the cane-sugar crystallises out. At Burdwan this ; ' I o ! g
substance goes by the name of gur, but at Bzhea it is called rad. | ! . § C e 3 1 _;‘:’
The analyses of this material, which are quoted in the accom- co Lo 3 O s = h § 1%
See p. 23, panying Statement No, g, are interesting chiefly as showing its com- | z ; g | UE:I A _Qg . a O } T‘L:‘E
position, and may be compared with analyses of hard gur published i g ; ; ! g = 2 g E : ] Zf%’
in my previous paper, In addition, four other samples of raé are ’| EN 3 z PR ;::) -8 gﬂ | &2
detailed in Statement No, ;2. For these * rabs " which were prepared oz } g ‘ f 5 3 5. < %‘f
at the Burdwan Farm, the analyses of the juice arc also given. L F :}D?‘g E ;’:?u E ! g‘?
There is. considerable variation in the composition of these samples, : [“5 § S N ‘5? »§ . i EE
not only in the tota) amount of sugar but also in the proportion of Do : | ST 3 ;SS % l .E
glucose. . ’ o = 1o LU
S. 61-64.
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SACCHARUM,
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EXPERI-
MENTS

with
SUGAR: CANE.

** Inversion "
during boil-
ng and effect,
of liming.

Chemical Composition of

1%, (¢) The amount of * inversion” during the boiling
brocess and the effect of liming.—The experiments which were
made last year to determine 1o what extent the formation of glucose
could be prevented by the addition of lime to the juice showed that
“inversion " could be stopped almost completely, but that in order to
add the thost dJesirable amount of lime, considerablo care was re-
quired. Thusin Agricultural Ledger No. 190f 1896, p. 12, Statement
No. g, it was shown that if about ninc-tenths of the acidity in the
juice was neutralised, very little inversion took place, but that some
“inversion” took place if one-fourth of the acidity was left.
Still, even then, an advantage was apparent. On the other hand,
however, if all the acidity of the juice was neutralised and a slight
excess of lime employed, the resulting gur became black.  Although
there is no difficulty in testing for acidity in the juice with litmus
paper, provided a little care is bestowed upon the operation, still it
was felt that if the process could be simplificd in any way it would
be an advantage,

The first experiments which 1 made thjs year at Cawnpur had
the object of simplifying as far as possible the use of litmus paper. A
few words may be said in reference to how this “indicator " is used.
Asis well-known litmus is a vegetable matter, the colour of which
becomes red in the presence of acids and blue in the presence of
alkalis.

In last year's experiments lime was added to & certain portion of
the juice until ihat portion became exactly neusral. that is, neither
acid nor alkaline, TFor the novice this point of neutrality is, how-
ever, a somewhat difficult one to hit off exactly: it is generally
easier to detect if a liquid is acid or alkaline than if exactlv neutral,
and it was to avoid the necessity of arriving at this neutral point,
that the first experiments were made. It will now be understood
that supposing lime be added to juice until it is in excess, that is,
until the juice becomes glkaline, this can be readily detected, for
fefi litmus paper will ye changed to blue.  Then, however, sufficient
juice must be added to render this orer-limed portion distinctly acid
ar?'ain. COnsequenﬂy it was considered that if so large a portion as
mnt?-tenths of the juice were limed in this manner, ie., with an excess
of lime, %he Temaining one-tenth would not be sufficient to prevent
the resulting gur becoming dark coloured.

S. 61-64.
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SACCHARUM, Chemical Composition of
EXPERI- e . s
-E In the experiments at Ca“npur two-thirds of thc juice was trC'\lcd
SUGARCANE, wuh‘ lx.me until slightly alkaline, and then the remaining one-third of
Cawnpur. the juice added to it 50 as to render it acid, In this way somewhat

more taan two-thirds of the acids in the juice became neutralised.

; 'Morcover, in order to put the process on a practical footing, the
iming was performed by the students of the Agriculural School.

The results of the experiments are detailed in Statement No. 10,
In all cases some advantage is shown to have been gained from the
application of the lime jn the above described manner, though the
advantage is not so great as it was in some of last year's experiments,
In the first three cages, however, the amount of *inversion ” which
occurred without lime was not great, and the cflect of liming is some-
what masked. In the other three cases the proportion of glucose
in the juice was already very high; in one of these *“inversion”
was almost stopped, but in the other two it was considerable.

12. About this time I determined to try to do without litmus paper
altogether. I had noticed that thc many varicties of sugar-cane
juice which I had examined, all contained a colouring matter which
was affected by alkalis, and it was clear that if this colouring matter
could be utilised as an indjcator, instead of litmus, an advantage
would be gained, in that nothing but the lime would be required.
The colour of fresh cane juice varies and is not inany case easily
defined, but it is always more or less greenish-brown. This colouris,
however, almost entircly due to insoluble matters and chlorophyl,
and the juice itself is glmost colourless. The froth which
forms when it is stirred rapidly is nearly white, If, however, an
excess of an alkali, such as lime, be added, the juice becomes yellow-
coloured, a colour which would be much more easily scen if it were
not for the presence of the insoluble matters named; the froth of
alkaline juice is very yellow. When, however, this vellow colour
becomes apparent, it will be found that a considerable cxcess of lime
has been employed and that the juice is strongly alkaline. On this
account it was deemed advisable to add lime to only half the

juice until it became yellow and then to add the other half of the
juice to render it all acid again
gain.

Slalemen't No. 11 exhibits the results of two experiments made
at Dumraon in this way in which ordinary solid gur was prepared.

S. 61-64.
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Sugar-cane and Raw Sugars.

(F. W. Leather.) SACCHARUM.

STATEMENT NO. 11
utralising Sugar-cane Fuice with sucAR-CANE,

Showing the effect of ne

EXPERI-
MENTS

Dumraon Farm
L L"”e ( U ) N Dumraon.
VaRriaTyY OF CANE. ' “PooNa,” +¢ KHARL”
Manure. Castor-cake, Castor.cake,
. L] o
Fuice— n
Cane-sugar 1277 10°g0
Glucuse . . . 31 ‘71
ToTaL 1358 11°61
Ratio: Total Sugar to
Glucose . . o 596 6’11
» = 1
Not Half Not Halt
nmed. imed,* limed, limed,*
SR
Gur— .
Cane-sugar . . L7330 7430 7025 7341
Glucose . . . 836 774 | 6'59 624
—
ToraL . 8l'72‘ ! 82-04 1 76'84 { 79'€5
Ratio: Total Sugar to 4
Glucose .. 102 9'43 8:58 783
STATEMENT NO. 12,
Com/)os:ixon of RM made at Bchea 1897 Behea.
Limed Ra? Limed Rab ‘ Limed Rad |Qrdinary Rab
No. 1, ; v, 2, | No, 3. NO, 4.
‘_—”’| (
Cane-sugar . . 7169 7130 6898 7490
Glucose . . 222 2°56 4’53 4'84
Insoluble mmcral matter 130 14 .15 23
f.ime 20 | 28 ‘33 ‘04
Other solublc miucml
matter . . . . 76 1'46 3'70 1°97
Water, etc. . . 24 00 2426 22729 1802
ToraL IOO '00 100°Co l I/O-O ;0_ 10000
Ratio: Total Sugar to
Glucose . . . 3o 34 61
S 61‘64.
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'fé‘«:fé’ STATE\iE\'T No. 13.
sUGu‘CANE" Compos:lxon oft/ze Turb(ﬂc

| S 61;64.

i
l
!
|
{
i
|

Sugar from the Rab

Turhme
gugar No, 1,
Cane-sugar . . 9510
Glucose . . . . ‘77
&
Insoluble mineral matter . ' 29
Lime . . . . 17
Other  soluble Mmineral
matter . . . *40
Watee "
. N 40 !
Other impurities . 237 |
ToraL «| 1ovoo |
Ratio: Total Sigar tof
Glucose . . ‘8 ,

Sugar-cane and Raw Sugars. (7. W. Leather) SAC

CHARUM.

No. 1. No, a. | No, 3, No, 4.

suI;‘,"}&‘:f 5 s..I;‘.' '}&“:. . s‘l::b&%f .
— - e
9402 9522 90°31
1°04 1°06 1°94
‘ ‘38 ‘17 24
26 ‘7 ‘12
|
63 64 75
76 77 ‘ 278
21 197 i 3'86
100°00 IOO‘O(; — 100°00
1’0o "1 | 2°'1

StatEMENT NO. 14.
Composition of the Syrup and Molasscs from the four

e Sam/)/t‘&' 0f Rab.
e T
C N
Cane-sugar |, 1 4600 | 57'32
Glucose , , | ! 403 a4
Insoluble mineral matter | +26 R
Lime . . I ‘30 28
Other  solyble Mincral ?
matter , . . '{ 1'90 2ol
Water, etc, s
) - : 4735 | 1599
ToraL 10000 100 00
Ratio: Total Sy T
t ar
Glucose . g' l? 8o " 69

Syrup

‘
e
|

2°36
41439

16000

104 !

Svrup
No. 4.

531
639
‘22

42

1€ GO0

11’0

STATEMENT NO. 15

Composition of the Gur made from the four Syrups.

I

. N ]

Cane-sugar . . . 78'55 8104 70'57 6642
Glucuse . . . . §3t 5'gt 9'3t 897
Insoluble minecral matter . 26 77 58 ‘32
Lime . . . . *37 ‘39 31 28

Other  soluble  mineral]|
matter . . . . 302 284 3'73 3'28
Water, etc. . . . 12°49 9'05 15'50 2073
Torac .| 100°00 10000 100°00 100°00

Ratio: Total Sugar to
Glucose . g‘ . 64 68 116 119

Here again there is evidence thaf liming was useful, but the
amount of “inversion” in the unlimed gur was only small. At Behea
also, three lots of juice were partly neutralised with lime in the man-
ner above described, and the rab, the turbine sugar, syrup, and the gur
from the syrup, all analysed. NOS. I, 2, and 3 in the accompanying
Statements 12 to 15 are from the limed juice, whilst No. 4 is from
unlimed juice, The effect of lime is apparent in Nos. 1 and 2 right
through the scries and also in the. turbine sugar No. 3, and gur
No, 3, but the rad No. 4 le probably better than most.
(Compare analyses in Statement No. 9} 1Itis possible that liming
might be carried somewhat furthcr‘ than was the case in the experi-
ments quoted.  The degree 10 Wl.nch fhe process might safely go,
that is the proportion of juice which might be safely rendered yellow

EXPERI-
MENTS

ith
SUGAR~GANE,

with lime, had to be guessed at. I think it likely that two-thirds of

So 61'64‘
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SACCHARUM. Chemical Composition of
- APPENDIX. APPENDIX,
EXPERI- the juice might be rendered yellow by lime safely without affecti
MENTS yellow Dy y aftecting
Jrith i To VIND THE PERCENTAGE OF SUGAR FROM THE DENSITY OF THE
sucAn Cane! the colonr 2 th; resulting sugar. JCICE.
3. andcentri, -ma r—
4 3 1(/.) s ', fugal-made suga .In paragraph 9 of Explanation of the use of the tables—A few wordsin explanation 0:}) fth:h\;se
gricultrral Ledger No, 19 of 1896 the object of the Hand- may be of service to those who are not accustomed to use the hydro- | hydrometer.

Hand-oentel-  centrifugal Sugar Separatcr, which Messrs. Thomson and Mylne
oess. have been gradually introducing, was briefly explained. Whilst on
tour this year I embraced an opportunity which offered itself of deter-

mining how much of the semi-refined gugar, which there goes by

Priitg the name “ Turbine sugar” and “ Kachha Chini ", is obtainable from
the rab as generally made by cultivators, and the following gives the
result ;:—

Lxperiment 1.=22] seers of rab gave 11 seers of turbine sugar
or 488 per cent.

Lxperiment 2.~26 seers of rab gave 13} scers of turbine sugar
©Of §1°9 per cent.

Thus, judging by the results of these two tests, it may be assumed
that about half the weight of the a5 will be obtained as turbine sugar.

I made some further enquirics as to the relative values of the
several materials.

The prices which were current at the time of my visit were: tur-
bine sugar, R5-4-0; gur from molasses, R2-12-0, and ordinary gur
from whole juice R3-4-0, per maund.

Thus, assuming that rab yiclds 50 per cent. of turbine sugar and
the rest is boiled down to gur, there would be obtained from one
maund of Rab 20 seers of turbine sugar worth Rz-10-0, and about
14 scers of gur, worth Ri.o-0, or 2 total of R3-10-0 instead of
R3-4-0 for ordinary gur.

The amount of this turbine sugar which is made annuoally must
be very considerable now, and the value may be guaged in lakhs of
rupees. It issent as far ag Peshawar and is largely used in sweet-
meat-making in addition to the requirements of the sugar refiners.

There is also a larger market for the gur prepared from the
molasses than I had previously understood.  Judging by the analyses
quoted in Statement No. 15, it is quite as good as very much of the
gur commonly prepared from the whole juice. The chemical
composition of the several products, rad, turbine sugar, molasgcs
and gur, have been already dealt with in the previous paragraph.

S. 61-64.

meter., i
In the first place it will be well to explain that there are several de-

scriptions of hydrometers made, all of \\‘hi_ch, however, are essentially the
same in principle, and the accompinying diagram represents a very
common shape. Occasionally they are made of
brass, but more frequently of glass, The instru-
ment may bejdivided into three parts: A, a small
bulb, containing some heavy material such as
mercury or shotiB, a larger bulb containing
nothing but air, and C, the stem in which is fixed
a scale of figures by which the density of liquids
is registered. The hydrometer floats upright
in liquids, so that the bulb A is downwards
and the instrument comes to rest with a part of
the stem C above the surface. ‘The degree on
the scale which coincides with the surface of the
liquid corresponds to its density. Thus in a
dense liquid the hydrometer will not sink so far
as it will in 2 lighter liquid. In using these
hvdrometers the cane-juice or other liquid to be
tested is poured into a glass cylinder andthe
hvdrometer then put into it. There is consider-
able difference between the density of such light
liquids as ether and alcohol and heavy ones
such as oil of vitriol. On this account it has
been found convenient to make hydrometers for

Q
A0O0O0NE M)

liquids of only a certain range of density. Thus,

for instance, a series of specific gravity hydrometers might be the follow-

ing : 600-500, 800-1,000, 1,029-1,200, I+
1,800-2,000. Twaddell's hydrometers range as follows :—

No. 1,0%24°% No. 2. 24%43°% No. 3 48°'74°,_ ;NO: 4, 74%102° No. 5,
102°-138°, No. 6, 138%170°, Thus for sugar juices one would require
the specific gravity hydrometer reading between 1,000-1,200 or Twad-
dell’'s No. 1.

There are scveral descriptions of hvdrometers made, but only two will
be here referred to, namely, the specific gravity hydrometer and Twad-
dell’s hydrometer.  The former is commonly used for scientific work, the
latter for technical purposes. I find that Twaddell’s hydrometers are
stocked by the larger firms of apothecarics in India, and they are thus

readily available,
S. 61-64.

200-1,400, 1,400-1,600, 1,600-1,300,
1
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APPENDIX. It will be clear that the scale in the hydrometer stem ig purely arbi-
On the use trary, and as a matter of fact the two instruments here described have
hyd%x'ir:tar essentially diffcrent scales. The specific gravity hydrometer registers

the specific gravity of liquids, that is, the relative weishts of equal volumes
of different liquids. Thus, for example, 1,000 on its scale is the specific
gravity of water and 1,080 might be the specific gravity of some sample
of sugar-cane juice this would mean that if we weighed, say, a quart of
water and a quart of the juice, we should find that the weights were in
this proportion of 1,000 to 1,080,

Twaddell’s hydrometer doe: not ragister this directly, Water js
registered by it as o, and then for heavier liquids the scale ascends
Nevertheless, this scale bears a simple relation to the true speciﬁc.
gravity and is expressed by the following equation : degrees Twaddell
&SR8 TR0 Thys, for example, specific gravity ‘,075='£:—"2° or 15’
Twaddell ; and specific gravity 1,060 =w° or 12° Twaddell.

1t is necessary now to say a word in eXplanation as to why the tempera-
ture of the liquid should be recorded as well asits density. Suppose a cylin-
der of juice be taken, and the hydrometer floated in it, at, say,a tempera-
ture of 65° F. and the density be found to be 12° Tw. (assuming the instru-
ment has been standardised or compared with water at 60° F.). If the jar
of juice with the hydrometer be then placed inacan of warm water, so that
the juice will gradually be warmed, it will be noticed that the hydrometer
sinks lower as the temperature of the juice rises, that is to say, the liquid
becomes lighter or less dense. In the case quoted, the juiée shows a
density of 12° Tw. at ¢5° F. Ilf the temperature rose to, say, 8y’
F., it would be found that the hydromecter had sunk to 11}" Tw.
Or we may suppose we had put the hydrometer into some juice carly in
the morning in the cold weather of Upper India, we might have observed
this density of 12° Tw. and then later in the day asit grew hot the
eame juice might have registered only 11§° Tw., a change due simply
to the juice becoming warmer.

A word may now be said in explanation of the difference between
hydrometers standardised at different temperatures. The density of
water on Tw. scale is 0", But manifestly the temperature bas some-
thing to say to this point. For example, if we put into the jar of
water a Twaddell's hydrometer which has been standardised at 60° F.,
and supposing the temperature of the wates is just about 60° F., we shall
find the hydrometer sinks to o° Tw. Now warm the water until
the thermometer shows that its temperature is about 84° k., and
it will be seenthat the water has become lighter, just as the juice did in
the above-quoted example, and that the hydrometer has sunk below o° to
about—3}’ below,

Now Eake this hydrometer out and put into the water at 84° F., the
;rwagdel\ s hy.drome}‘er which has been standardised at §4° F. 1t will be

ound to register o' Tw. Cool the water again or put some of the
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cold water at Go® F., in the jar, and it will be scen that the hydros
meter has risen a little out of the cooler water, that is, the water
has become heavier again and the hydrometer registers about + §°
Tw.

It is hoped that the foregoing will explain the difference between
hydrometers, why it is necessary to note the temperature of the liquid as
well as the density, and what the difference is between hydrometers
standardised at one or another temperature. Usually hydrometers are
standardised at 6o® F., in England, byt 1 find that some of those imported
for use in India are standardised at S4° F.

The use of the tables will now be readily explained by a few

examples. Supposing in the first place we have a specific gravity hydro- |

meter which has been standardised at 60° F., and that when it is put into
a iar of juiCC‘, it rcrgisters 1,059 and that the temperature of the juice is
72° F. We have, in the first place; $O‘ﬁnd from Table 1 what the
density of the liquid would be at 6o I Looking along the line of
“obscrved temperature Fahrenheit 7 we find under 72° the figure « 42"
entered as “ the amount to be added to the obscrved specific gravity,”
consequently 2 is addedto 1,059 1,001 is the specific gravity of the
liquid at 6o® F. Now refer to Table 4 and under specific gravity 1,061 we
find 12} asthe corresponding percentage of sugar,

Example 2.—~Supposing we have 3 I'waddell’s hydrometer No. 1 which
has been standardised at 60° F. and when placed in a jar of juice it indi.
cates a density of 137 Tw. at temperature 535° . QOn reference to
Table 2 we find that for any temperature between 4¢° and 55° F. 1°
Tw. must be subtracted from the density in order to find the dens-
itv at 60° E., because the juice at 55° F. is denser than it would be
a{ 60° F. The density of this juice woul.d therefore be 123° Tw, at
60 FF. On reference to Table 4 we find that {23° Ty, corresponds
to 13} per cent. of sugar and 13? Tw. to 14 per cent. sugar, The
juice in question, thercfore, contains between 13} and 14 per cent.
sugar or, say, 13} per cent. which is as near the truth as we can get by
this method.

Esample 3.—Taking the same hydrometer for another sample of juice
pressed may be in the hot part of the day 0“_“‘6 afternoon.  We find that
it registers 16° Tw.—the temperaturc _bemg 86 F. From Table 2 we
find that for temperatures between fo'and 8$7° F., we must add 2° 1o
the rcading of this hydrometer in order to find the correct density at 0(;° F.
The density of this juice will therefore be 16;" Tw. at 6o’ F. From
Table 4 we find that the percentage Of_ sugar for a density of 16}° Tw
is 18, and for a density of 177 Twe it 15185 A density of 163° Tw'
will, therefore, correspond to about 133 Per cent. sugar, ’

Example 4—We wil] suppose that we hfwve a Twaddell’s hydrometer
No. 1 which has been standardised at 84° F. \We have in this case to use
Table 3 to correct its reading. A sample of juice is found to have
a density of 142 Tw. and the temperature 75° [, On reference to
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from observed speci- \ ; : : ‘
fic gravity

S ACCHARUM. Chemical Composition of ———— TABLE Iv. i APPENDIX
APPENDIX. Table 3 we find that for any temperature between 72° and 79° F., we must ; 120 ‘ onft{:geuse
O the use deduct }° from the hydror):mterpreading in order to find the density at To find percentage of totﬁalti;:’é;[a,;z;?riﬁ‘;;ﬁc gravity o nydrometer.
nyeromoter.| 84" F. Thusthe density of this juice will be 131° Tw., and from Table density on T® i s Hydvometer-

4 we find that this density corresponds to 14} per cent. of sugar. s T T "‘-’"""rﬂ . - !
Example 5—Another example may be given for using this hydro- Specific gravity. ‘\ixogo-‘!.;xo‘l-dg. 1044745, 104748, | 1049°51- 1052-53. | 1054-56. Il
meter. A sample of juice is found to have a density of 10°> Tw. at _”_f‘,.'_,,..{.,——— ! - 1
66° F.  On reference to Table 3 we find that for temperatures between 647 ' - ‘ i 1\ 1 |
and 71° F., we must deduct 1°, thus the density at 84° F. would be 9} ddelt 1 ge i S¥| 9 9% 10 o} | 1L
Tw., and from Table 4 we find *hat 93°'w. corresponds to g} per cent. Degrees Twadde " ' ; l h
sugar. !/l/ [ A
TasLE L. \ : | : ‘ ‘
To reduce obscrved specific gravity to specific gravity at 155° ©ogrl g | ot Doyl o1 | ud |
Centigrade or 60° Fahrenheit.. Per cent. Sugar . +| 8 1 % ‘ ’ b
TTTTIRITIIIRT T e P ‘ et T e R ::f;'-’" ; ‘ E
Ob“”é::v’.l::;?;?lir.nmc \XD'ﬂJ“-i 14o17"% 1 !So_,l).‘ 2235, ‘: 2518, ‘ a3t 3334 Specific gravity. :,057.53,:1059'61. lOOIéJ.;IOGA-QO. 1067-68.\1969-71. 1072-74. ‘l‘
) R R SRS —
R AT L PR 57"635'\ T O N Degrees Twaddell l ny o 12 | LR \ ) ‘1
N DN B — ! ! ;
Amount to be added : ‘ ; ! t ‘”“‘Lﬁ’/l“ﬁ_ o R
to or substracted | ' : i : ;
|

‘ —1 0 +1 +zl‘i +31 43 +5 Per cent, Sugar . ‘|

e e i e

107516 ' 107779 1050-81. | 1052-84, {1085-85. | 1087-89.
75-76.

| —|

TABLE 11, Specific gravity. : ;//J o I ;

To reduce observed density on Twaddell's Hydrometer to : — i
i

|

\\

!

|

denstty at 607 Fahrenhest, Degrees Twaddell . 15 15

64-71, 1339, l3a7. 8345,

|

, 0 |

Observed Temperature Fahrenteit, \ ap3s. | 5663 ‘ ‘
|

Amount to be added tv or ‘
subtracted from density on i

|

!

k . : 16 163
| ' Per cent. Sugar . . ;
x
Twaddell’s Hydrometer E

~1 0 L 4P| +} 41+t e
- . - ‘
TasLE L ‘
To reduce observed density on Twaddell's Hydromcter 10
density at §4° Fahrenheit.
Observed Temperature Faheenbe.t, l PRTS & 3561, l 647t | cipu. . Bod7. ;ss.gs.
Amount to be added to or ] { ' " ‘
zubtt_'acted from obseryed | ! l \ )
ensity on  Twaddell's | ‘ \ ‘ R.& A=22:6-97—3,200=H. R.
Hydrometer I R G.1.C. P, 0.~ No.53 '
y C IR 3 gx o 1+ S. 61-64.
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Tue TAPIOCA PLANT

CONSIDERED as ax ALTERNATIVE FOOD-STUFF 1n SEASONS or
SCARCITY axp FAMINE.

Correspondence betwcen Mg, E, HALLIDAY Gunning, M.D., Hon. LL.D, and
MR. ROBERT THOMSON and Her Majesty’s Secretary of State for India and
the Government of India. A Note on Tapioca Cultivation in Travancore,
by MR. A. M. Sawvyer, (reprinted from ‘The Indian Forester,” Vol. XXI.,
pp. 290—298.) Introductory remarks by THe EDITOR.

The papers reproduced in the following pages on the subject of
Manioc or Manijhot (Tapioca plant) are of special interest at the
present time. .

During the writer’s recent tour through Dinajpur, Rangpur, Bogra, Cultivation :
and Jalpaiguri Districts of North Bengal, as also Kamrup, Nowgong, |  Bengal. °
and Sibsagar Districts of Assam, he devoted some attention to the
study of the Tapioca plant. He found it being cultivated under the
name of stmiz-aly or simul-alu (that is to say, the potato from
the plant that resembles Bombax malabaricum). ’

In Assam it is not, strictly speaking, cultivated, but is usedasa| Assam.
hedge plant, the roots being dug np and eaten as required.

In the districts of Bengal mentioned above there is a more or less | As practised
regular cultivation, The plant is propagated by stem-cuttings. fo Bengal.
When the crop is harvested in October the stems are cotlected and
stored in the shade. In May or June, as soon as the rains begin,
these are cut up into lengths of nine (0 twelve inches, and planted
out two yards apart. They each give 3 to 4 seers of tubers in

M. 216—30.
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Yield.

Travancore. ’}

Conf., pp. 13|
et seq. t
Recom~ |

mended as a

hedre plant

and alterna- .

tive food-
stuff,

October to November, The yield per acre is therefore very large
and the crop gives very little trouble.

It may be added in this connection that in Travancore it is largely
grown and tapioca is said to be made from it as a regular article of
trade.

Its use as a hedge plant—the roots to be resorted to during periods
of distress—seems worthy of consideration, especially for Chutia
Nagpur and the districts of the Central Provinces that often suffer
from scarcity of food-supply. A morc extended effort to cultivate
the plant would appear, however, to be undesirable, since in most parts
of India the people are averse to eating Tapioca.— Editor.

S

' Despatch from Her Majesty’s Secrctary of State for India, to the Government

i

|

)
|
|
|

Conf. p. 11,

e

of India, No. 12 (Revenue) dated the 215t Fanuary 1897,

I forward herewith, for the information of your 'Exce\lency'.s Govern-
ment, a copy of correspondence with ,\!r.. R. Hal.hda)" Gunning, M.D,,
Honorary LI.D., on the subject of the mtroducuo.n into India of t'hc
Manioc or Mandioca (Tapioca planls) of South Ame'nca as an al!erna.uve
food-crop in times of protonged drought and famine. Both .lhe Bitter
and the Sweet Cassava plants are well known throughout India, and the
Bitter Cassava i. cultivated for food in Assam. It might be found
advantageous to extend its cultivation and that of the Swefzt Cassava, to
other parts of the Indian Empire, 25 8 reserve resource in times of appre-
hended famine, I

Dated London, the 26th December 1896.
From—R. H. GUNNING, Esqe M.D:, Hon. LL.D,,
To—The Sccretary of State f.or India. ) . )
Impressed, when residing in Brazil, by the glg_antlc mort:'ﬂuy .and
expense resulting from faminesin India, and thfzn behcvn.ng, as I still believe,
that the planting of Manioc (called ?11 I'Srale Mandpca) would be an
effective means of preventing of mitigating sach famines, lbr(mght the
subject before the late Sir George Buckley Mathew, Her Majesty’s
Minister at Rio dc Janciro, and my ideas being highly approved by him
and other Foreign Ministers and bY the local press, 1 was advised to
write to the late Lord Derby, who Was then (in 1874) Minister for Foreign
Affairs, and His Lordship sent my letter tothe india Office, then held by
tord Salisbury. I think my schemt was understood as a wish t'o uuroduc.c
Manioc as a substitute for rice, whereas MYy object was only tointroduce it
as an alternative food, or precaution against famine in times of prolonged
drought. Somehow the subject was allowed to drop, but thc present
visitation of famine being so serious (see cuttings enclosed from to-day’s
Times), and other famines being hkely to recur, I have thought it my
duty to draw public attention to it, and in this view [ asked the advice
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and help of my kind friend Lord Lorne, as you will see by the enclosed
correspondence. 1 am blind and in indifferent health, and in my 79th.
year, but I should like very much if your Lordship will study the subject,
as 1 feel convinced that the introduction of this God-ordained food for
drought and famine into many parts of JIndia out of communication with
railways would save millions of pounds and millions of lives. Livingston,
calls it “ the staff of life  in Africa, and itis a universal food in Brazil
Chili, Peru, and Central America, in all of which countries we never hear’
of famines, though there are often very long droughts, and there is no
reason that [ know of why it should not be planted in every locality in
India where needed. .

My scheme can be of no use for the present famine, but the plant could
be introduced by millions in a few years. In the first year the roots can
be availed of for food, and the stems and branches (each plant giving fully

all the countries most needing it could be supplied. The expense of
getting branches from some parts of India, Africa, or Brazil would only
be the expense of the carriage, as the branches are only used as firewood
when the food-roots are taken away. The Manioc I am speaking of now
is not the poisonous but the sweet kind,—the Manihot utilissima,—and 1
shall be happy to have some boxes of cuttings from the best varieties in
Brazil sent to the British Consul at Rio de Janeiro for transport to India.
| sent some specimens to the Royal Botanical Society, and I could show
the root and plant to anyone your Lordship might appoint to investigate
the matter. Iam leaving town for Torquay on January gth, but till that
date I shall be happy to wait on your Lordship, or anyone you may
appoint, to make further explanations.

Dated Palmeiras, Brazil, the 13th September 1874. |
From—R. H. Guxxixe, Esq, M-A5 MDD, etc, ‘
To~The Right Honourable the EsRL o8 Dersy, D.C.L., He |

Britannic Majesty’s Secretary of State for Foreign Affairs, |
Foreign Office, London. I
The scverity of the famine in India has been alleviated as only a |
wealthy, encrgetic, and Christian nation like England could do, but atr
what a sacrifice of wealth and erergy to England, and with what |
misery of mind and body to millions of ‘her subjects in India.
Besides plans of irrigation, and facility of supply from other localities by !
railroads and canals, what other auxiliaries are there . One occurs lo[
the writer, and, deeming it of great importance, he feels it a duty to bring |
it under your Lordship’s notice. He does it the more easily that your
Lordship’s interest in the progress and wellbeing of India is well known
and, not less, your Lordship’s wide information and sound judgment as a ;’
philosophical and practical statesman. Thus interested in our Eastern
Empire, and thus mentally qualified, my ideas and argument will be
better appreciated.
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The principal food in India being rice, and rice depending on rains,
what when these rains fail ? My idea, my suggestion is, for every planter
or landholder to have at hand the Cassava or Mandioca plant, the root
of which is of the same nature as rice, as delicious as the potato, and
keeps fresh underground for years, indifferent to great changes of heat or
cold. 1ltisa universal article of food in Brazil, being used from north
to south, and east” to west, in the whole Empire. Tirhoot is in latitude
north what Santa Catherina (a great field for Cassava) is south, but
Mandioca conforms to a great diversity of climate, season, and soil,
Itis easily got, planted, cyltjvatéd, and gives an immense return—six
times greater than wheat, according to some! It can be grown easily,
seeing it is a large branchy arbuscle, and the numerous knots or leaf-
marks on the branches are each a new plant. In cutting the branches to
plant, the slips are made about three inches long, and include two or three
of these knots, and yet each plant will give from, say, twenty to sixty separe
ate slips, and therefore as many new plants. Once started with a good
number of plants, the toots of which can be availed of in eight to twelve
months, few years would be required to distribute it over whole territortes
the first holders merely keeping a few branches to replant and handing
over the rest to neighbours ; for unless to plant, they are of little value
except as firewood. Then it carries easily, as being succulent the branches
will keep alive two or three months with little care. It has been intro-
duced into the Wegt Indies and Africa=why notinto India, in these
times of fleet steamships and direct routes?  Boxes of plants could be
sent from Brazil, or perhaps Mandioca may be had in Portuguese India,
the Cape of Good Hope, or somewhere nearer than Brazil, The planting
is very simple, and may be done in any soil, but a soft or sandy soil suits
best, the tuberous root developing more easily when there is little bind in
the soil, Once the surfaceof the ground is cleaned by a broad hoe, slight
notches two or three inches deep are to be made a yard or two apart, and
the cutting laid in and lightly covered. If the soil is deep or sandy, it
may be raised into little heaps or ridges, and the slips then placed in the
same way. The planting can be done during the whole year, but the
best time is when the cold season is ended, when the leaves have fallen
and when it is quite ripe. Soon the pretty five-partite leaves show
above ground, and al] the further cultivation nceded is to weed
or hoe round it (pulling the earth against the plant) twice or thrice
during nine months, when the plant will have flowered and the roots
will be ready to eat. But they are larger and more mealy when
twelve months old, ang keep growing for two years longer. There
are two vairieties or species of Mandioca, one with a sweet root

(Manihot Alpl), the other bitter® (Janipha Manihoty and poisonous
- from containing prussic acid in its juice. But with this juice pressed out
or dissipated by heat, it ig jnnocuous. To common observation they seem

* Now Manihat utilissima. — Ed.
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alike, but it is easy to see the difference on looking closer. In the poison-
ous kind the leaves and summits of the branches are darker, and the
roots have a purple hus under the cuticle whichis wanting in the sweet
kind. But the easy test is to taste the broken root. One is sweet like
almonds, the other bitter and repulsivg. Better only to introduce the
sweet at first, in view of its being used quickly and extensively as the pota-
to. Afterwards, and where mills can be erected, the bitter kind eould also
be cultivated. It is said the bitter yields more than the sweet, but I have
notobserved it so. [ know no, reason, fO". growing the bitter, except for
better repelling attacks of insects, cattle, etc. Both grow well here, but the
bitter is safer against appropriation -by_ bad neighbours or their cattle.
Each plant gives from three to six long thick roots, weighing conjointly from
half a stone upwards, and covered with a bFOW{\ coarse skin. This thick
skin being peeled off, the rest can be bo["-'d entire, or if large, it can be cut
up like the potato or it can be roasted m}he ash_es. It is nice and deli-
cate prepared in any of these ways, and. in Brazil is relished by rich and
poor even more than rice. In any €asé if not always a luxury, every one
would find it so in times of starvation. Enough at first to have it propa-
gated among the poor, to be ready in S€asONS precarious to rice. A small
garden or spot of ground will grow enough fO}' a family, Surplusbranches
are always abundant, and they will groW in any ground, Women or
children can easily attend to the plants, and the roots need no storage, as
they keep fresh and even increase in the ground. Ishould think that all
would be glad to have Mandioca, 001.0“‘)’ as a preventive of famine, but
as a variety or change from rice. Rice and Mandioca are the same in
composition, Both have a large preponderance of amylaceous matter
and little gluten or flesh-forming element, but for this reason they suit
the climate and habits and render the body less liable to diarrhcea, dysen-
tery, etc. The great object, 1 repeats should be to have it spread rapidly
over different districts, as a good root t0 be used as potato, but afterwards
its other uses may be availed of.

The peeled root is grated on a common grater, by a handwheel, or by
one driven by machinery, into a soft pulp, and this, after the water is
pressed out, heated in copper pans, i$ the farina of universal use. From |
this can be made tapioca, and a nice starch known here as “ polvitho "J
and in England as Brazilian arrowroot: The. dry farina is used alone or |
with many dishes. The rationale is, it Necessitates and stimulates saliva 4
and thus assists digestion. Made into 2 Paste with boiling water, it is
used with fish, or fried in little cakes. It keeps in bags for a long time |
without souring. and so can be carried from one district to another in the
usual way of commerce. The juice of the bitter kind is made in the West |
Indies into the famous and much-prized * Casareep”” or “ Cassiripe,” and |
fermented it gives a vinous spirit. :

In fine, the idea is not to substitute the cultivation of rice and the habits |
of the people, but that they should have a variety of the same kind of |
food as rice, and one fitted to endure in dronghts when cereals fail, i
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The Quina plant has been acclimatised and successfully introduced
into India for a long time, A few vears ago I had the honour to send
plants of Ipecacuanha to Sir Robert Christison and Professor Balfour of
Edinburgh University, to have it propagated in India, for the treatment
of dysentery, asthe supply from Brazil was getting precarious.  Both
have a wide application and significance in a country where intermittents
and dysentery abound, but much more significant and much more bene-
ficial and economical will be the wide introduction of Mandioca, seeing
that millions of human beings and millions of pounds sterling are involved
in the misery of a famine, =<« " ‘

If my suggestion is useful, and if I can be of any use in carrying it
out, my services are at your lordship's orders, and 1 shall be hightv
rewarded if it should tend to prevent, or even to alleviate, the misery of
future famines.

Since writing the above, my attention has been drawn to references te
Mandioca in Livingstone's Travels. In the 17th and 21st chapters he
alludes to it in terms which confirm my idcas and are ﬁtted.to encourage
your Lordship’s attention to the subject: He speaks of it as having
been introduced by Portuguese missionaries nn(.l lraders‘. In ch.npter l(i
he says: “ Every valley has gardens of M'and\oc?, \\-huchA here is 'k)(.)kc 1
upon as the staff of life.  Very little labour 1s required for its cultivation,
etc. He is speaking of the bitter kind badly prepared. ln‘ chapter 21—
“ they subsist chiefly on the Manioc, Fa% roasted, or bonlc_:d. It be:frs
drought well, never shrivelling like other plants \\‘}.‘lC‘n dep::wed of ‘ra'm,
never eaten by weevils, and so little labour is required for its C.\,l‘ll\'.ltlon
that it is commonly sold in Angola for on¢ penny for ten pounds.

Dated Foreign Office, London, the 14th October 1874

me—"l‘. V. LISTER,
To—R. H. GuxN1NG; ESQy M.D.

I am directed by the Earl of Derby to acknowle{lge the }-eceipt of
your letter of the 13th ultimo, recommending the introduction of the
Manioc tree into India, and 1 am in reply 10 inform you that His !,ordshup
has referred your communication to the Secretary of State for India.

—
U

Dated Foreign Office, l.ondo™ the 18th November 1874.

From=Lorp TENTERDEN,
To—R. H. GuNNING, Esqy M.D.

The Earl of Derby has communicated to the Secretary of State for

Indiain Council your letter which was forwarded to this nfﬁcg by Her
Majesty’s Minister at Rio de Janeiro, containing a proposal relative to the
introduction of the Manioc tree into India as an additional source of food-
supply; and | am now directed by His Lordship to express to you the
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thanks of the Marquis of Salisbury for your suggestions on this point
and for your interesting account of the cultivation of the tree in question.

1 am at the same timeto state to you that the Janipha Manihot*
is already largely cultivated in India, and it would not therefore, in the
opinion of the Indian Government, be necessary to import plants from
Brazil in the event of the cultivation of Cassava being largely extended.

[
Dated 12, Addison Cresent, Kensingt)gn, London W., the 21st December
1200,
From—R. H. GUN§ING, Esq,, M.D,,
To—Lorp LORNE:

I hope you will excuse me for trying to enlist your help and sympathy
with my scheme for the prevention of famines in India. [ feel confident
that it only requires to be known tobe adopted by the Indian Government,
I wonder that it was not adopted .“'he" I suggested it now twenty-two
years ago, and I can only explain its non-adoption by believing that my
idea was not well understood. YOu will see, by reading the first para-
graph of Lord Derby’s second letter.(ISth November 1874) that I was
understood to propose ‘“the introduction of the Mandioca plant into
India as an additional source of foad-supply,” but that was not my whole
meaning. | meant it only as an alternative food, which could be used
instead of rice during long droughts, and therefore as naturally fitted to
prevent famine. Thisis the point which has been overlooked and should
thercfore now be attended to, In the third last paragraph of my
letter to Lord Derby on the subject of x\.fandioca, what [ said runs thus :
«The idea is not to substitute the culli\'fithn of rice and the habits of the
people, but that they should have 2 varicty of the same kind of food as
rice, and one fitted to endure in drf)ught§ when cereals fail” This |
recommendation is as forcible now as it was t‘hel\, and I do not believe it
possible to gainsay the soundness of the advice, though somehow it has

not been carried out.

Having influenced the Brazilian Government to serve Her Majesty's

Minister in the question of the great mortality of British immigrants, as
you will see by the enclosed letter, W€ became fast friends, and it was at .
his instance that 1 was induced to write to the then Foreign Minister, the ‘
late Lord Derby,and, having done 0, | left the question alone, and it |
has lain dormant till now that a great famine is again attracting public l‘
attention and demands fresh consideration.  The many railways made |
since then, the great extension of wells and irrigation, and the largel
employment of hundreds of thousands on public works, will mitigate much -
suffering and mortality, but there will still remain a great deal not over- |
taken by such means, but which could be met by Mandioca. My plan :
cannot serve the present famine, but should be introduced to serve |
against future droughts. 1

® }'ide Note cn page 4. [
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It occurs to me that the subject of my paper might be brought before
the Secretary of State for India, who could bring his best advisers to
discuss the pros and coms with me. Or it could be discussed in the
Imperial Institute before a select audience of experts connected with India
and Africa, who could hear and say all that is necessary for the acceptance
or rejection of the scheme. Though old and blind and in indifferent
health, I will try to meet any who know the subject, and give them al|
the information in my power,  Men like Stanley, Selous, Bishop Tucker,
and others, who know much of Africa, could assist and bear testimony to
the thesis that Manioc is Godls nstural p-ovision against droughts and
famine, and is the surest means of saving people when drought destroys
rice and other kinds of food, In short, you have position, and talent, and
patriotism to take this great national question under your zgis, and |
appeal to you to do so in the interests of your Indian Empire,

If you could arrange a meeting of experts, I think I could take a
Mandioca plant with its roots to show better what I mean. At least I
believe there are some of my plants in the Royal Botanic Gardens. |

have to leave London on January gth, and would take it asa great kind- -

ness if you could see me on the subject after reading the accompanying
papers.

With much respect and al| good Christmas wishes.

Dated Oshorne, the 23rd December 18g6.

From-—Lorp LORNE,
To—R. H. Gus~ING, Esq, M.D.

The matter of the cultjvatjon of the Manioc would be a very goed
subject for a paper to be read for you at the Imperial Institute. 1 shall
not be able to attend an§ meeting in London before January gth, the
date you mention as that of your departure for the south. I am sure
that any suggestion addressed by you to Sir F. Abel at the lmperi:\l
Institute with regard to the reading Of & paper to be contributed by you
would receive respectful attention.

Lord George Hamilton would also give you'informalion up to date
with regard to the cultivation in India of the Manioc.

Wishing you a very happy Christmas-

Dated Rio de Janeiro, the gth November 1873.
From—Sir GrorGk BUCKLEY MaTHEW,
To—R. H. GunninG, Esq., M.D., Palmeiras.
I am instructed by Ear| Granville to convey to you the special thanks

of Her Majesty’s Government for the great kindness you have shown
towards the British immigrants to Brazil.
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Permit me in fulfilling this pleasing duty to add my sincere acknow.
ledgments for the great trouble you have taken in behalf of these ill-used

and indigent people.
No. 144, dated 8th March 1875.

From—The Secretary to the Government of the North-Western

Provinces,
To—The Secretary to the Government of India, Department of
Revenue, Agriculture, and Commerce.

In reply to your letter No. 1356,.d3t€d the 3oth December last, I am
directed to submit, for the information of _His Excellency the Governor
* No. ss6, dated the saen  General in Council, a report® by the Superin-
Fcbruary last, tendent of the Botanical Gardens, Saharanpur,
on the cultivation of the Tapioca or Manioc tree in India.

I
No. 256, dated .18th February 1873,

From—The Superintendent, Botanical Gardens, North-Western
Provinces, Saharanpur,

To—The Secretary to the Government of the North-Western
Provinces.

I have the honour to acknowlege the receipt of your docket No. 120 A.,
dated the 16th ultimo, with enclosures, regarding the cultivation of the
Tapioca or Manioc bearing tree, and recommending its introduction into
India as a food.affording stuff in times of scarcity or famine. Nowhere
in the North-Western Provinces has the Tapioca plant Janipha Manihot
or Manihot ntilissima been cultivated for its Tapioca or Cassava which is
known under the names of Mandioca Fz?.renba or Farine de Manioc, and
both of which are prepared from the Janipha roots, of which there are two
varieties, the bitter and the sweet. The tapioca is prepared by rough
scrapers which grind the tubers to powder; the starch is then washed out
of the pulp and dried upon hot plates a.nd ke}_)t stirred by i:.-on rods, which
break up the pasty mass, and give, In dfymg, the very irregular rocky
appearance peculiar to tapioca. In making Cassava the starch is not
washed from the pulp, but the pulp 1S dried upon hot metal plates, and
afterwards roughly powdered. This rough powder, according to its fine-
ness, is designated by the names above given. Tapioca used to be exten-
sively grown at Alipore, Calcutta, by Messrs. Speede, where now the
arrowroot produced is of high repute. That the cultivation of the
Janipha is still continued I am not aware. Into the Bombay Presidency
the Tapioca plant has been introduced M many localities. What kinds
have been introduced—the sweet or the bitter Cassayva—is not mentioned,
but probably both. The bitter is poisonous, but the poisonous principle
is easily dissipated by washing the grated powder or by heat. But in the
Dekkan the size of the root is not such as to compete with the Potato
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or Sweet Potato, In Eastern Africa it is cultivated very largely, and in
the Island of Zanzibar or the west coast in Congo and Guir:ea it is
also abundantly cultivated. From Brazil it has also been introduccc.:! into
the Mauritius, Madagascar, and Ceylon. It also now grows abundantly
in most of the West India islands. For the North-Western Provinces the
plant is not adapted, as it is liable to be injured by frost. 1 have already
pointed out that it:has been extensively cultivated in the neighbourhood
of Calcutta, and is well known in the Madras® and Bombay Presidencics.
If, therefore, it be deemed necessary to try its cultivation on alarge and
useful scale, there will be no difficuly in procuring plants, and it ought to
be carried out in the Bengal, Madras, or Bombay Presidency.

The observations of Dr. Gunning regarding its introduction into India
are interesting. But the above remarks show that the Cassava or
Mandioc yielding plant (Manihot utilissima) 1s already well known, and its
cultivation not carried on on an extensive scale because it does not pay.
That it will grow in dry places is worthy of attention and expcrimp,‘-,t
as the root in times of scarcity might be uscfully employed as food by the
poorer classes.

‘ No. 14 G., dated 4th March 1875.
\ From—The Superintendent, Royal Botanical Garden, Seebpur,
Calcutta.
To-~The Assistant Secretary to the Government of Bengal.

|

‘ . 1 have the honour to acknowledge receipt of your endorsement No. 69,

5 Fmar.\cial Department, Agriculture, dated 7th January, giving cover to
certain original papers (herewith returned enclosed) concerning the culti-

vation of the Manioc or Manihot plant in India.

2. In reply, I have the honour to state that on enquiry I find that the
plant is not grown in the North-Western Provinces, Oudh, Punjab, or
Central Provinces, except occasionally as a cariosity in gardens. In
Bengal gardens it is more frequently met with, and still more frequently so
in Burma.

3. It has in no part of Continental India been much appreciated by
natives. The natural acridity of the part used, prior to manipulation, is
much against its introduction as a staplc food. The plant is, moreover,
one which requires a good supply of waten and would fail 3s a food-crop
in seasons when rice also fails from that cause. It could not, therefore,
be trusted to as a substitute for rice.

.Should i.t be .wiShed to cncourage the cultivation of Manioc in Upper
| ‘S':)?:: I:ehe.ve it would be unnecessary to import supplies of plants from
\ merica, as enough could be collected in India to form a distribu-

tion nursery.

e e —

® Ainslie’ §
Ainslie’s Mat. Med,, Vg, 1, p. 429 ; Pascira, Mat. Med., Vol. Il, Pt 1, p. 438.
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Despateh from Her Magesty's Sveretary of State for India, to the Govern-
ment of India,—No. 64 (Revenue), dated the 22nd April 1897.

In continuation of my despatch No. 12 (Revenue) of the 21st January Conf. pp, 2,

last, relating to the introduction of the Manihot (Tapioca or Cassava)
plants of South America into India, I ferewith forward, for your Excel-
. lency's information, a copy of a letter® on the same
Dated 3sth January 197 piact received from Mr. Robert Thomson of Lan
Cayetano, near Bogota, in the Republic of Columbia.
R
Dated Lan Cayetano,the 25th January 1897.
From—RosgrT THOMSON, Esq.,
To—The Right Honourable the Secretary of State for India.

1 have the honour to submit, for your Lordship’s information, the follow=
ing remarks relative to an important fOOd'}'leldlf\g plant cultivated in this
e that the cultivation of this plant on a

country, it having occurred to m ul
large scale in India would, in all probability, mitigate the calamitous

effects of famine.

This plant, Manihot utilissima, is cultivated extensively in South Ame-
rican countries, It is also gcnerally' dispersed throughout the West
India islands. In Jamaica and other islands two or three varieties of

this plant are cultivated to a lim the
One of these varieties cultivated in the

and farina from the tubers.
West Indies is noxious. If Ja
Colombia yuca, in Brazil manihot

In reference to this plan
« The check put by the Ceylon

tchena’ cultivation—the sowing © i r
Sinhalese to turn their attention to the culti«

induced a good many of the
vation of cassava, an article whuﬂ:l
feeding human beings and cattie

sava is one of the principal articles ©

valent of the potato in temperat®

into Ceylon by the Portuguesé
years. . . . Bennett in bis
for being the first, about 1820,
into Ceylon, which he considers th
rice, but he complains that very i

it generally, although so casily accomp

tious. ”’

1t is not quite clear whether the
of food in Cerion, or
for the extraction of farina and sta

t the Ceylon Directory for 1891-92, says :—

o Ceylon as it is in Brazil. . . Cas-

whether, 35 in Jamaica, it is employed exclusively

ited extent for the production of starch

maica the plant is called cassava, in
or mandioc.

Governmént on the wasteful system of
{ grain on burnt-off forest land—HRas

might be made as widely useful for

f food in tropical America, the equi.
regions. It was probably introduced

but never much cultivated till of recent
«Cevlon and its Capabilities ’ takes credit
to introduce ‘ the sweet cassava’ or mandioc
he root most fitted to be a substitute for

ttle was done by the natives to cultivate
lished, and the produce so nutri-

tuber itself is consumed as an article

rch.  Anyhow it would appear that the
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peculiar merit of this plant bespeaks for it an important position among
the cultural products of India. This merit, presumably, is not known in
the East, and it is not adequately appreciated in Columbia nor through-
out South America.

In Columbia, as well as jn other South American countries, the large
tubers. are extensively consumed as an article of food. In this countey,
too, it is noteworthy that some twenty varicties are known in cultivation,
some growing in rich soil and some in exhausted or impoverished soil.
As an article of food the tubers of several varieties are highly esteemed,
commonly esteemed, when quite ffesh, incprefcrcnce to potatoes, which,
it may be mentioned, are largely ccultivated on the uplands. To these
'advantages, and they are considerable, another may be added, that is,
in Columbia manihot or yuca grows from the level of the sca up to
full 6,000 feet. Hence jt may be cultivated over 2 considerable range

of latitude. But its peculiar, and most commendable, merit consists in its *

capacﬁty to flourish jn regions not only where prolonged droughts are
expen?nced, but also in comparatively desert regions. Hence it would be
a precious adjunct to rice cultivation.

l.n arecent article in The Tymes of London relative to the impending
famine reference is made to a document issued by the Bengal Department
of. Land Records and Agriculture, which shows that during last June the
rmnfa‘ll, on which the starting of the winter rice crop depends, was abun.
dant in certain districts of Bengal and deficient in others. “Throughout
J}xly, August and the first fortnight of September the rainfall was insuffi-
cient for the requirements of the winter rice crop in most parts of Bengal.”

Touching manihot or yuca I may here observe that its constitutional
flexibility enables it to withstand conditions of drought incomparably less
favourable than those indigated for rice. Furthermore, | may state that
there is no other important food-plant capable of thriving side by side
with manihot in districts defaced by disastrous droughts. Thus, where
all surrounding vegetation is scorched by tropical drought, where cattle
and other animals, roaming over a wide expanse, are reduced to dreadful
straits and perishing, this plant maintains its irrepressible vigour,

In this connection it is intcresting to note that an important rubber-
yielding tree, introduced to India by Sir Clements R. Markham the
C.eara rubber of commerce, Manihot Glaziovii, is a species of this food-
yielding plant. Agis well known this rubber tree luxuriates in decidedly
arid regions,

Manihot or yuca is propagated with remarkable facility : small picces
of the stem are set in the ground, thus to form the plantation. It attains
a height of from three to five l'e;t. On the hot plains crops are secured
in eight months; on the uplands from 4,000 to 6,000 feet, in from ten to
twelve months. The entire crop is not obtained at a single digging,
and this is an advantage whcre severe droughts are experienced, but
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intermittently as the tubers arrive at maturity ; thus the cropping season

is spread over several months. The market price of tubers in Columbia
when abundant, is, in English money-yalue, half-a-crown per quintal,
Doubtless the tubers could be produced in India for one-third of this sum.

The labour required to produce thisarticle stands at a minfmuni. Potatoes
here cost three times more than manihot tubers, Under very favourable

circumstances one arroba (25 Ib.) is obtained from,a single plant. But
allowing an average of five pounds per plant ten tons per acre would
result—they are planted a yard apart.

In a report of mine presefted tO_'bOt” HOUSes. of Parliament twenty
years ago, ** the Products of Jamajca at t‘}“e Philadelphia International
E xhibition, 1876,” in reference to farina or “ meal ”' .from manihot (cas-
sava), 1 stated that the plant grows best in dry 'localmes, and that under
high cultivation twenty tons of tubers were obtainable per acre.
lusion, it may be men‘lione.d that ther.e is some ground for
believing that when this plant acquires lmport§nce in India as an adjunct
to rice, the following passage from a recent issue ‘of The Times on the
subject of famine in India shall be no longer valid :—“But if the rain
will not fall the land cannot be cultivated and agricultural labour of every
sort ceases. Then comes the sudden outburst of despair, when, as in
1866, hundreds of thousands of men and women and starving children
fly from their homes in the vague hope of relief elsewhere, In India a

population on the drift is 2 population doomed.”
TAPIOCA CULTIVATION v TRAVANCORE.

A. M. SawyeR, reprinted from © The Indian Forester, *
Vol. XXI., pages 290—296,

guese in their early settlement at Goa, about
teenth century, the Bitter Cassava or

In conc

Introduced by the Portu

the commencement of the six : ‘
Manioc, familiarly known as the Tapioca, thas been cultivated on the
»

West Coast ever since. But nowhere, perhsfps., on that undulating, palm-
fringed seaboard has it thriven s0 well as within the flowery dominions of
His Highness the Maharajah of Travancore, where the soil and climate

are variable and equable enough t0 suitit as well as many another
tropical South American species like itself. \Vith an abundant rainfall, a

gorgeous and invigorating suashine, am% a perenrﬁal C.lew, evergreen
species, indigenous and introduced, many and van.ed, live and thrive.
Under these conditions, that a hardy EUrHORBIA like the Tapioca, in-
different to soil and unmindfal of all but extremes of climate, should, when
brought under the rude culivation of the Ma!ayali peasantry, cover
extensive areas of both hill and dale, must pass without exception.
Towards the middle of October or the beginning of November, when
the north-east monsoon is usually at its height, suitable areas, often |
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several acres in extent, are selected for cultivation. The soil being then
soft, moist, and easily worked, is either then deeply hoed or ploughed over,
and the surface laid out in mounds or platforms each from two to three
feet square, and about a foot high. Sometimes circular or rectangular
patches, a yard in diameter, are prepared. The platforms and patches
are, in some localities, dressed < with ashes, leaves, or cattic-droppings,
but they are, especially in free, loamy soils, usuaily let alone. A sufficient
number of stems for stocking the area are sclected from the previous
year’s growth, which is either still standing or but recently removed.
Each stem is cut up into several litte bits Varying from six to eight inches
in length, care being taken to, in so doing, secure for the plantation only
the lower and more mature portions of the stems. Should there be too
much rain, the cuttings are kept under cover until a favourable break in
the weather occurs ; for, if put out in water-gorged soil, they are liable to
decay. It is also for this reason that the Malayali selects a well-drained
locality—usually a hill-side, But if it be only showery weather and the
_area well drained, the cuttings are put into the beds dircctly they are
prepared. A bed or patch is considered fully stocked if it hold two or
three cuttings which are put down cach at a stant of about 6o degrees,
and buried in the soil for nearly two thirds of their length, Varving
from ten days to a fortnight of their being put out, the cuttings strike
root, and the young shoots come up vigorously in light-green tufts of
pretty palmate leaves. Jt is interesting o note that the carliest leaves
are usually small, and either three of five lobed, but these are soon
supplanted by larger and seven-lobed oncs arranged on the stems ina
close, alternate phyllotaxis, While the lcaves arc emerging in all direc-
tions over the gradually clongating, wand-like stem, the numerous
ruots, white and thread-like, radiate from its base into the cuitivated area
around. In a month or two after the cuttings are put out, the lateral
development of their roots begins, and in another eight or ten months
they will, in average soil and under ordinary cultivations, have sufficiently
developed to be dug up for use. But, as a rule, the roots are allowed
to remain in the soil for two months more, in order that the cultivator
may, by falling in with the ensuing wet season, secure for the future
crop the best results. The rotation of the crops is thus maintained
in an uninterrupted annual cycle fixed by the monsoon rn:\ns. But should
the rains be late and the market favourable, the Tapioca is dug up as soon
as it matures, and, as this would be towards the end of the hot season, the
new plantation is started at once, but copiously watered once cvery three
or four days until the rains are fairly O™ It is said that, so far from

interfering with the normal growth and development of the Tapioca, this .

hot-weather cultivation yields good enough results to quite repay the
extra labour it entails. Indeed, the scarcity of water towards the close of
the hot weather alone prevents the practice being more largely .adop(cd.
Again, a peculiar race of the Tapioca, which is cultivated here, yields two
crops in the year ; the first of these is, at the end of six months, harvested
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in March, one of the hottest months of the year, Asthe stems cannot be
kept for any length of time without drying, the plantation of the ensuing
season is started forthwith, the cuttings being watered until the April
showers begin, after which the young plants are left to themselves. The
hot weather, though short, is sometimes, and especially of late, very
oppressive ; but the plants rarely fail, except in extremely stony or sandy
soils, and it is the experience of the Malayali that the roots produced by
these hot-weather plants are more wholesome and delicious than those
yielded by the previous cool-weather ones.

The yield of Tapioca varies with the sdil, the amount of care bestowed
on its cultivation, the nature and quantity of the manure used, the rainfall,
and the particular race or variety cultivated.  Although it grows on
almost any soil—from stony laterite through gravel to sand and even
clay—it thrives best on a well-drained, soft, sandy loam, with an admix-
ture of humus. Stony soil interferes with both quantity and kind, gravel
tends to contort the roots often to such a degree as to unfavourably
influence their appearance and market value, while clayey soils, always
cold, prevent their devcloping to normal dimensions. Again, the larger
the quantity of manure used, the better t})e yield and the more farinaceous
the roots. Ashes or ashes and leaves give the best results, while cow-
dung or other cattle.droppings frequently only injuriously affect the
quality, though they improve the quantity, of the roots of the more
nauseous varieties.

A well-grown healthy root is generally about two feet long, three inches
in diameter, and between six and eight pounds in weight. It is generally
a little thicker at the attached end, and tapers gradually to a more or less
fine point at the free end. The usual COl?ur of the thin outer skin of the
root is a pale brown, a stout, tough, white sheath of inner skin closely
investing the delicate substance of the root itself.  On breaking across it,
this brittle substance, turgescent with mxl-ky farina, is seen to intimately
adhere to and lie around a compact vein of dense fibrous tissue that
runs through the centre of the root for its entire length. This vein is
probably the original thread-like fibre around which the farinaceous
cubstance is subsequently developed: The root contains the greatest
quantity of farinaceous material in from ten to fiftcen months after the
cuttings are put out, but if allowed to remain in the soil after that time, it
soon grows woody, and ere long deteriorates into a soft, spongy mass, the
tough fibrous core at the centre being replaced by a narrow canal contain-
ing pulpy decaying fluid of grey cellular matter. It is also interesting
that, under ordinary conditions, the Tapioca root seldom bifurcates or
divides in any way, and that even root-fibres are few and far between ;
so that absorption of the requisite substances from the soil takes place
chiefly through the epithelium of the root itself,

The cultivation of the Tapioca by the hill-men of Travancore is even
ruder than that pursued by theic more enlightened brethren of the low
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;:‘:::\2.0(%2:?;1 year, towards the close of the hot season, extensive
tains have descen;;; cut down and burnt ; and, as soon as the monsoon
corn, chilies, dal and’ different kinds of paddy, ragi, maize and Indian.
oo the soil. Ta ioca"“.\ef sceds and cereals, are sown broadcast and hoed
and what with tl‘:e wo:‘;ks, too, are put down here and there over the area,
grateful showers, a.m l'ashcs, vhe humic accumulations of years and the
Each grain is hme*st:; ;y assemblage of plants soon covers the clearing.
is pulled up. Directly thes it matures, and, in due season, the Tapioca, too
cut up into little in’egulary are takc-n up, the roots are washed, peeled, and
large Esta reed (Beesha pieces which arestrewn over mats made of the
outcrops of sheet-rock t"lvlncm'ic:f) or, what is more usual, upon the bare
hardens them into the ;0 common on .lhe hig‘h.er hills; and the sun soon
chini (< he hill-man’s tnty white chips familiarly known as ka»'u' mara*
enough grain and T woody potato ").' Asa r‘ule, the hill-men cultivate just
year, precarious! s‘:ﬁfoc.a to meet their r?q‘uxrcmcms for six months of the
AL Theym sisting for the remaining months on wild yams, bulbs
i e e e ore forward among them: however, who shrink less fror_n
prodace in exch geners of the low countrys frequently barter some .of their
Laenries of life. i:lge for salt, knives, cloths, and other necessaries and
its way o us . Th'hen' this is done it is that their excellent Tapioca finds
of they o m is hill-tapioca is much prized by the pocrer inhabifar‘xts
cultivated )b 8“110\%_5 and villages, because it i3 believed that the varieties
any nauseouz e.hﬂ\-men are generally harmless, and that, for the rest,
e :;r !)\ttef principle that may remain is efficiently removed by
gh drying which the roots undergo-

[het::g v:’::f)l;‘s processes adopted for removing the poisonous prinFi ple of
the inw;est.:‘c is now ‘:‘dmiltcd to be some form of hydrocyanic acid,
A ;rg. Ce.rtam varicties, which under the name of the Avians or
s les 'lebf)qr.\slder(j.d harmless, are eaten plain, or made into curty
o g ?Ih iling. They are also (requcn}l)' roasted and eaten with
b Yy € more poisonous kinds are builed several times, the water
eing strained off after each boiling. ¥ hep this process is adopted, the
root, af.te‘r each boiling, is tested ; should it taste sweet, it is boiled again,
and this is repeated until the peculiar sweetish flavour disappears. An
exfremely nauseous variety known a3 the * White Tapioca ' hasto be
boiled at lcaft seven times before it becomes fit for food ! Again, the
roots o.f certain other varieties are cut Up transversely into thin circular or
:vgil cslhces, wh\?h aredried and then boiled. Frequently the slices are
'1?‘ e several times and then dried ; but when s0 constantly boiled, the
apioca, on coming to be cooked, i8 tough and insipid to the taste and
;er{tamlz less nourishing, Should the bitter kinds be insufficiently boiled
tlfeor:et":: i;e‘;‘lsed, violent vomiting, attended  with severe pain over
and ggneral roe\ ‘hl"oat and stomach, ensues, the victim grows drowsy,
are roducedpb S f?tlo'n and collapse soOP follow. The same symptoms
p y drinking the water in which the roots are boiled. When
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or molasses: the nausea is very pronounced, TAPIOCA
and the comatose condition sets in sooner; on the other hand, cocoanut cilp’ll".ll‘}lvAAVTAll‘l)!l
s and tamarind juice act as vigorous and grateful

lution of assafetida in water is given to goats and

isoned by eating the leaves of the .

cocoanut-oil, curd:
antidotes, while a s0
other cattle that arc frequcntly po

more nauseous varieties.

Under the local names Of yarachini (\Woody Potato) or Kappa
Kelangu (Ship Potato), about %e"e“‘ee“ commonly recognised varieties
of the Tapioca are cuttivated 0 T"?'V_?*"Cofe- ) But these are evidently |
only races descended from~3 few edistinct varieties and differentiated
through long and peculiar forms of cultivation, not to speak of the power-
ful influences of soil and climate-” These races, proportionate to the
bitter principle thev contain, may be c.on\'enicntly brought under one or !
other of two heads—the Avians Of BO"“blfS and the Maravans or dark i
races. For purposes of study, the following classification has accord- |

ingly been found useful 3-—

|

i
1. —The Avians o7 eastly poiladie kinds, characterised by little bitter;

principlc :—
ble). --Leaf-stalks pink along their ;

{a) Pacha Avian 1greep boila |
upper surfaces, but green peneath and at their origin with the l

plade and insertion at the stem; stems 2 inches in diameter,
light green ; average height 12 feet; flowers rare; roots pale
red, large ; average weight 15lbs. each ; mature after one year.

(b) Cheenee Anian (Potato boiiab!c)-~1.163f-%talks and stems pale 5\
yellow 3 stems delicaté, usual height 5 feet; flowers after one

year ; roots «hite, and, like the Ipomea Batatas (Sweet Potato)
mature in Six months aftet the cuttings are put out; they start
in delicate strands from the bdse of the stem, and develop a
few inches beyond it average weight rolbs. each, This is
also called Vellary Avian (White boilable).

(¢) Choralay Avian (Red poilable). — Leaf-stalks and stems light
red ; flowers common ; FOOtS small, light red, firmly attached
to the stems ; mature in one Yer; average weight 1olbs, each.

(d) Curry Azian (the Curry bo'l\able)..-—Leaf-stalkc, and stems pale
pink ; delicate plants; usual height 4.f€et ; flowers common ;
roots light red, 1at8€; avecage weight 121bs. each ; mature

after one year ; mealy and wholesome.

(¢) Chdnd Avpian (the Cow-dung b?i‘ab‘ﬂ ).—So called from the manure
usually used in its cultivation. Leaf-stalks pale but red at
extremities ; stems red, usual height 8 feet ; roots few, substance
of root arranged in 10 gones—the outer firm and farinaceous,
the inner soft, pulpy: and unfit for food ; average weight 8lbs.

each.
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(f) Chenkomban (the Red-stemmed).—A varicty resemtlirg the
Cheenee Avian, but withthe leaf-stalks and stems a bright
scarlet.

(& Ned{tue?ngau‘ie)t (the Neduvengaud Tapioca).—Socalled from the

= district of that name in Travancore where it was first culti-

vated. Small race-, leaf-stalks and stems pale pink ; roots
small bvt numerous ; average weight 4ibs. each,

II.—Th.e Maravans, or dark races, like the particular darke-skinned
class of thieves of that name in the Tinncvelly District. These are all
more oOr less nauseoug:— - t .

(@) Olley Karim Maravan (the Dark Maravan) —[.cai-stalks deep
red ; stems dark green with purple strcaks below the attach-
ment of the leaf-stalks on the stem; plants dclicate, flowers
rare ; roots mature in onc vear, few, deep brown, slightly
nauseous ; they are very lightly attached to the stem ; average
weight 10lbs. each. '

(8) Nedvudii-Kian Kayim Maravan (a race whose roots take as firm
possession of soil as the tenacious claws of the Neduvalior
Iguana lizard).— A much-branched race with stem and leaf-stalk
like 0“6)' Karim Maravan; flowers common; roots fc\?', \.\‘oodyv
and have ty be boiled twice before the bitter principle is
removed,

(¢) Ana Marazan (the Giant M;‘ra\':ln).—(:Cﬂf'St“lkS and stems like
those of (‘,) in colour, but the stems arc tall, thick, and
strong, bcing usually about 20 fect high; flowers rare; roots
very large, average weight from 20 0 35 lb‘s: tach, and take
15 months to mature; very nauseus, requiring to be boiled
three times. .

() Katheluy Maraching (Kalh.cla)" i.c., bitter-leaved).—Leaf-stalks
like those of (a); stems p-’l‘c ycllow streaked with red; flower
common ; roots small but NUMETCUs. The race was at one
time 1argcly cultivated, but it is now rare ; nauscous like (¢).

(e) Koota Maravan (the Dwarf Maravan). ~-Dwarfed, much-branched
race, usually 2 or 2} fect high; leaf-stalks and stems like
those of Kathelay Marachini ; roots Lightly attached to the
stem ; very nauseous. |

(f) Ellavum Kappa (Arcca-like Potato).—Tall race like the Ana
Maravan; stems and leaf-stalks dark red; roots thin and
numerous, often 25 to the stem fluwers rare; very nauseous.

{g) Avanakkum Kappa (the Castor-oil plant-like Potato).—Dwarted,
much-branched race, 4 fect high; leaf-statks red ; stems green-
ish-ash-coloured; roots few, at most four, small; slightly
nauseous.

(kY Vellay Marachin; (the White Tapioca).—Leaf-stalks and stems
pale green, tal), delicate, much-branched ; usual height 25 feets
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flowers rare ; roots brown, lightly attached to the stems; most
poisonous, the bitter principle being eliminated only after at
least seven successive boilings; race growing extinct, being
sometimes cultivated in North Travancore.

() Olaven.—Delicate, rare; stems small, 3 feet high, branched;
flowers common ; roots small;’ few ; slightly nauseous.

(/) Kili Vakay (the Parrot-green Tapioca).—Stems and leaf-stalks
bright green ; leaves few and far apart ; usual height 10 feet ;
flowers common ; roots large, few ; average weight 12lbs.; slight-
ly nauseous, ' )

Of these races, the most nauseous, it will be scen, are the Vellay Mara-
chini and the Kathelay, both which, howeverf are the oldest cultivated,
and are now becoming rare ; so that long _CUlllvation has, in their cases
done comparatively little towards improving the quality of their roots,
When left to themselves, and especially under cover, all these races grow
into tall and lanky plants, which i.n time assume the nature of climbers,
many of which are often thirty feet high.

With regard to the position the Tapioc'a industry occupies in Travancore,
it may be said to compare favourably with many another similar industry
in that country. Much of itis exported, especially of late, and, judging
from the increasingly extensive areas under i, t_he importance of Tapioca
cultivation as a profitable industrial pursuit s coming to be realised
every day. The Tapioca has long since established itscif as an important
and excellent article of diet with the Malayali, and the recent steady risc
in price uf rice bids fair to make it one of the first staple food-stuffs for him,

if it is not that alrcady. e

The following correspondence On tte subject may be given

here:—
From E. C. Chisholm, Esq., C.lachel, Madras, to George Watt, Esq.,
M.B., C.M., C.IE, Reporter o8 Economic Products to the Govern-

ment of India, Culcufm,—da!c‘d CO{M"e[" the a4th March 1897.

I will be much obliged if you will kindly inform me whether there are
any factories in India for turning out Tapl‘oca ﬂOur. such as exist in the
Straits Settlements. [If you can tell me if there is any export of the
flour or dried roots 1 will be much obliged. )

To the above the following reply Was issued by the Reporter :—
To E. C. Chishalm, Esq., Colachel, Madras;—No. 384, dated 22nd-23vd

April 1897

In reply to your letter dated the 24th Marc_h last, I have the honour
to inform vou that inquiries kave been ' fnsfilu(ed regarding the
information asked for by you on the subject of Tapioca,

On receipt of replies you will be communicated with again.

M. 216—30.
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As there is a large industry in Tapiocain Travancore, it would be
better however were you to address the Madras Chamber of Commerce
for particulars. 1 may also add that you will ind a most instructive
paper on Tapioca in Travancore in Tie Indian Forester, Vol XXI.,
pages 2go—2qb.

emm—————

At the same time the following letter, No. 877, dated the 7314
April 1897, was issued to the Secretar¥, Bengd Chamber of
Commerce, Calcutta,—a letter of the same tenour, No. 878, dated
the 23rd April 1997, being fcrwarded to the Secretary, Chamber
of Commerce, Bombay:—

I have the honour to encinse copy of aletter, dated the z4th March

last, from a correspondent, on the subject of Tapioca.

I have to request the favour of your being so good as to furnish me

with the desired particulars,
Apologising for the trouble given.

The replies received were as under:—
From Folhn Marshall, Esq., Secretarys Chamber of Commic
dated Bombay, the 20th April 15,7

I am directed to (\CknO\\'lC(lgc the rCCC'Xpt of your lette
of the 23rd instant,

ree, Bombay.—
r No. §78—151

s this Chamber has

In reply, I am directed 1o inform you that,so far a '
lour or Roots trom

been able to iscertain, there is no export of Tapivca F
Bombay, nor can I learn that there are any factories for the manufacture
of Tapioca IFlourin India.
—
From W. Parsons, Esq., Secretary Bengal Chamber of Commerce,—
No. 740—97, dated Calcuttn the 7th May 1897.

I have the honour to acknowledjge receipt of your tetter No. 877—15%
dated a3rd April 1897, enclosing copY of a letter from a Curricspondcnt‘ on
the subject of Tapioca, and inquiring if 1 can furnish you with the desired
particulars. .

1 have caused enquiries to be made in this connection, but regret that
I have not been able to obtain any information with regard to the sys-
tematic cultivation or manufacture of Tapiocain India, other than what
is contained in Vol. XXI.of The Indian Forester,” where at pages
290—2¢6 will be found an article on * ‘Fapioca Cultivation in Travancore,”
in which, however, no particulars as to export are given.,

|
M. 216—30.

(4 - -
g T
; ‘ ;
!
. [}

(Agricultucal, Secies No. 90.)

o
THE NP
AGRICULTURAL LEDGER.
1897—No. 5.
$[LT.DEPOSI I'S.

(CANAL SILT.)

[ Dictionary of Ecomomse Products, Vol. I, Pt. 111.,S. 2204 a.]

e e e T o ——

Tue VALUE oF SILT as A MANURE.

A Note on some Experiments wh}'ch have been made to test the Value of Canal
Silt. By DR. d. W. LEATHER, Agricultural Chemist to the Government of India.

Early in 1893, at the suggestion of 8ir Edward Buak, experiments
were commenced to test the manurial value of the silt which is gene-
rally carried on to the Jand by canal water.

2. It was first attempted to carry out the investigation as a field
experiment, Fields were embanked and the canal water run on
during the monsoon. A crop was then taken in the following cold
weather from this as also from a contiguous field to which no canal
water was applied during the monsoon.

The first field on which 1 attempted to make the experiment was
one taken up, with the permission of the Superintendent of the Dun,
by the Tahsildar. The soil was very stony and the bunds could not
be made strong enough to withstand the pressure of the water.
Three attempts were made. but‘each time the bunds broke and I had
to give up the experiment on this land.

Concurrently with this I had availed myself of the offer of two
native gcmlemc'n. who had some land in the Eastern and Western
Dun, respectively, to take up plots of their land, and in these cases I
was successful, ~ The canal water was run on rather later than I had
wished, but still it was successfully 8PI"th- )

The cxperiment was made at two places, one in the Western and
the other in the Eastern Dun. The land in the Western Dun was
divided into two plots, A and B. Plot A had an area of 797 square
urds and received no canal water; Plot b had an area of 855 square
ards, and was treated with Qqnal water five times during the mon-

soon, Both pluts were sown with oats at the l:ate of 8 seers per bigha
or 4 b per acre—Flot A on 15th October 1893 and Plot B on 321t
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October 1893. The outturn from these plots was: Plot A 338D
per acre, Plot B 388D per acre. The land in the Eastern Dun was

divided into three plots, A, B, and C.

Area Grain, Straw,
squar'e Tieatment. f per . per
yards. acre. acre.
e T T
A 718 Unsilted. \ 597 ‘ 1,279
B 830 Silted. , 627 r 1,100
U
C 747 Unsilted. l 635 l 1,237

-

Plot B wassituated in the middle, between the other two plots. Canal
water was applied to Plot B four times. They were all sow:n\wuh
wheat on 1°th November 1893 at the rate of 8 seers per bigha or
741 per acre,
I4Cor:nparing the results, it will be seen that the produce of the
“silted” plot in the Western Dun 18 somcwh:u‘ larger than that of
the plot which received no silt, but that the results obtained in the
Eastern Dan are not concordant, the outurn of Plot B standing
midway between that of the other tWo0 plots. The differences are,
however at i casc.

3. 'l‘h'ene();;)vci?rng;f:;,l-z ﬁg‘ya]mgc!hcr free from certain difficulties
in their execution, and a note of On€ Of tWO of these may be adled.

The first ficld taken up for the purpose of these experiments had
to be abandoned, because the bunds would not .sm_nd the pressure of
the water. The land was fairly light and stony similar to much of the
land in the Dun, ard it is just on such Mnti that the greatest benefit
from an application of silt would usually be experienced. It is,
therefore, to be regretted that the bunds could not be made to with-
stand the watcr-pr‘esgmc. Butit is also to be_noled that this difliculty
would be equaily Cxpcricnced by the cultivators. If bunds are so
weak that they cannot be fairly trusted tO hold water, they only prove
a source of risk to other crops which mizht be damaged by water
flowing on to them, No doubt, 100 the cost of kecping up bunds
made of light soil would be considcm_b“eA

The land on which the two experiments were cventailly success-
fully carried out was of a much stiffer description, and no difliculty
was experienced in keepiny the water in the “ kiari~s,” The amount
of silt in two samples of the canal water was 23 and 131 grains per
gallon, respectively.,

So far as I can estimate abont 1o® of Phospheric acid and 12'b
of Nitrogen would be supplied per acre in the water from which the
second sample was taken, ‘Thie is not & much as would be tuken
out of the land by an qrdinary crop of wheat, but would probably
supply more than half the deficiency.
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The amount of plant food is, therefore, not by any means con-
siderable, and one could not in any €ase expect a very large increase
of outturn from its application.

That it has an agricultural value there can be no doubt, and this
is exemplified in the case of rice lands, wiich are annually treated
with deposits of canal silt from the water used for irrigation.  On the
other hand, there are difficulties in €ATIving out the experiment on
light land, which is just the description of soil which would be
usually most benefited by an application of silt. Again, if the silt
be supplied to heavy land, the benefit i$ proportionately small, and
the increased outturn of grain could NOt be “expected to be large.
Consequently, it becomes doubtful ¥ the method would show the real
value of silt sufficiently accurately. )

4. Owing 1o the difficulty of demonstrating the value of canal silt
by means of such field experiments as the above, it was decided to
tést the question ky means of the Che]rt}lch1 analysis of the silt in
known quantities of water, These mu.llghed into the quantity of
water applied to the land, which 1s regularly estimated by the Irriga-
tion Department, give the amount of fertilising matter per acre,

Accordingly samples of water have been regularly supplied, the
silt weighed and the Nitrogen, Phosphoric acid and’ (in one series)
the Potash determined in it.

The following reports embody the results obtained—

6. (Copy of a let:er No. 197, dated 25th September 135, from the
Agricultural Chemist to the Government of India, to the Ezecutive
Engineer, Upper Division, Eastern Jumna Canal, Saharanpur.)

\With reference to the canal water samples with which you have
supplied me during the last year from the Upper Eastern Jumna
Canal. I have now the honour to submit 1In the accompanying state-
ments the results of the analysis and the L'5<?:(111<:tions which may be
drawn therefrom.

There are two samples for the months of June and July, respec-
tively (1894 and 18g95). Inthe case of that for June 1894, the sample
was drawn after the commencement of th.e monsoon, whereas that
for June 1893 was collected before the mins hadset in, This will
explain the wide difference which existed between the amounts of
silt in these two samples. The amounts of silt in the two for July
scem to agree fairly well. .

It will also be seen that, as might have been anticipated, the
quantity of silt decreases from the end of the rains throughout the
hot weather,

There was not sufficient silt in each sample for the separate deter-
mination of Potash, Phosyhoric acid and Nitrogen, but the silt of the
diflerent samples was collected and one complete analysis made.
From this and the quantity of siit, together with the depth of water
which was used on the land, the amount of each of these several
plant foods, Potash, Phosphoric acid and Nitragen which are carried
on to the land at any season of the year, may be caleulated.

The figures now submitted in Statement 2 must not, however, be
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STATEMENT No. 2.

Amounts of Plant Food supplicd per acre.
{ . +Whole
| ‘Kharlf. Rabi. vear,
e
b per Bbper | M per
acre acre. | acre.
. o — ,
Potash . . . . . v 154 196 | $4'6
Phosphoric acid . . . . . 42 52 | 150
Nitrogen . . . . 3t 38 t 10'8

|
i
| o8 E g
| «[ ba BV -
> .
I =%
fmm— -
—_— o o
| K
‘ - >
iR 3 3
S =4 b3
!
! o ‘
;
o
!) 1
~ . T - .
: &% g, tJ |
b all <& !
Q ]
. 5
- '
B || o' - o
T L $9 cX . 3
oS | B 3
=y EZ
' <~
® s o=
IS pu— N in
< 4 T a;x'"“’ T |
o Y . -~
"3 4 “‘,b ™~
-3 ¢ &= z °
2 ° T3
2: o e o * e ———
P B St - i
o . . !
L el &« b- 9
2 Loex o p-¥ ! a
-, L =§ -
gt €82
B - _ e
— ) R S
. ¥ i ©
~ : wy ™~
§ PR :;5 &= ‘3
) _c‘é -
2 @ I
-
| .
! - -
-2 ﬁ - s . ‘ & }
- o Laa ¥7-% -
R £ X { - }
“ 2 i
. ) - ;
Q e e e
- . P
TR O 3 \ 2
X | %l -4 -
=1 Yl Sy - ' “‘
£ > £ &
-~ ]
< -
—_—
. © . )
c | o i
[ . o i
83 ~ 3% f 2
| & ¥ ' =
:; v
S . 28,
z v.;_,_‘
© -
3 - | 73
Yo
& £ 543
D a o

The crops principally irrigated by this canal at the different
seasons are rice in the kharif, wheat 10 the rabi, whilst sugar-cane is
the principal crop which occupies the land all the ycar round. The
amounts of the plant foods supplied in the kharif are probably suffi-
cient for the entire rice crop; but during the rabi they are not suffi-
cient for the wheat, and the deficiency 1S probably still greater in
the case of the sugar-cane.

I have had the advantage of personally discussing these results
with Mr, Ward 8mith, and he thinks thatit would be well to carry
out a similar and at the same time_mOre complere set of analyses
during the next twelve months. Since the three principal crops
irrigated are rice, wheat and sugar-cane, the sampics taken should
have reference to the months during which the water is used for
these three crops. .

Then, too, the amount of water supplied to these crops can, he
thinks, be estimated more exactly than by sreference to the figures in
the Irrigation Revenue Report. For example, “ mean depth of water
supplicd during the kharif " has reference to the six months April-
September, and is not the same as the depth used for rice. I need
not enter further into this question, as you will be able to deal with it

As to the samp'es of water, 1 will have 8 Winchester Quarts fitted
up in two boxes, and these I will send to vou. They should all be
filled for each sample, and in this manner I shall be able to cbtain
sufficient silt to make the necessary chemical determinations. I
would suggest, however, that the eight bottles might with aivantage
be filled at different hours during two or even four days, so as to
allow for odd variations in the state of water,

The samples may be taken about once a month though, I dare
say, an advantage would be gained if the dates for collecting them
were fixed rather according to the particuiar crop which is being irri-
gated. For example, a sample taken early in June might have refer-
ence to the sugar-cane crop but not to therice crop, whilst one
taken ut the end of June would have reference to the rice but not to

the sugar-cane. This is, however, also a question which you can
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better decide than I, and I will merely ask you to inform me what
you would recommend to be done.

6. During July and September 1894 several samples of water
were taken from the Bijapur canal, Dchra Dun, but the year was
abnormally wet, and I understand from Mr. Dupuis that the amount
of water taken for the rice was correspondingly low, 1do not think
that the results are worth quoting.

. (Copy of a letter No. 190, dated 23rd July 1866, from the Agri-
cultural Chemist to the Government of India, tothe Exccutive Engi.
neer.hUpper Division, Eastern Jumna Canal, Saharanpur,)

With reference to the experimental determination of the wvalue
of canal silt, I have the honour 10 submit the results obtained by the
unal_vgxs of the samples obtained last * rabi.”

Owing to an accident the silt in the sample taken in February was
destroved.

It will be seen from the accompanying statement that,although
there was less silt in the sample collected in April than in that col-
lected in December, the amount of Nitrogen and Phosphoric acid per
million parts of water afforded by the two samples did not differ very
greatly. Since the February sample was lost, I have taken the mean
of these two samples to represent the silt in the “rabi”’ season canal
water. The amounts of Nitrogen and Phosphoric acid are very small,
but since the rainfall generally was so light during the cold weather,
it is probable that in an average year the proportions of these plant
foods would be greater.

STATEMENT.
| Parts of silt | ! p .
Sample No. | Date, per million ' Nitrogen. | "°‘F.’""”‘
| of water, ! acid.
|
o ' Deocember 1895 . \ 167 :l ‘wtolz ‘182
A 1 - 14th-18th April 1890 | Go ; 077 ‘130
L
Mean of the !
two samples.
13 068 ‘156

The mean depth of water applicd to the land was 2°59" which is
equTl;‘ale?}t‘ 10 7,029,000 of water per acre.
us the amount of Nitrogen supplied by the silt was *478D per
acte and of Phosphoric aclidnpxr-xot!b‘.)p y 478D p
am The results of similar determinations of the value of si't on the
me canal during the year 1896-97 arc as follows. For the monsoon
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period as illustrative of the amount of plant food supplied to the rice

crop i —

Date of collection of sample.

29th June 1396

sth August 1896

8th September
Mean depth of
825 feet

1896

. A .
water supplied per acre [

Equivalent in b per acre

Parts of Nitrogen Parts of Phospho-
in silt per millin | T acid in silt
, of water. per million of
water.
2'86 3'26
. 123 163
‘24 '64
'y 184
32'6 417

For the sugar-cane crop.

T ‘ Parts of
© Parts of t of : B of
Date of collec-! D‘sg:h of i Nitrogen | Nitrogen Pi;(:‘sgl;)er;c Phosphoric
tion of sample. applizd. permillion | b acre | million of acid per
i of water. water. acre.
i
315t December - Jan. 6 } [ 126 . .
1%g6 . .1 Feb. o' obo 3 182 478
11th May 1896 . April 6 } o “202 . .
i May 6" 077 - 130 340
29th June 1897 | June 12" 286 7750 326 854
8th September ‘ o
1897 . .| Sept. 6" L 24 315 ‘64 ‘839
[
Total amount
of plant food
supplied . 8173 10'197

During the rabi season of 1896-97 the amount of silt was so
small that it conld not be analysed and may be considered n:l,

It will thus be scen that the amount of silt and its content ot
Nitrogen and Phosphoric acid are but very small during the cold
weather, and quite insufficient 10 replace the plant food taken from

the soil by a crop of wheat. On the other hand, it would appear to |

be certain -that the silt carried on to the land during the monsoon
period contains very material quantities of these plant foods. They
are probably fully sufiicient to replenish the amounts of plant food
which are taken from the land by the rice crop.

G.i. C, P. O.=No. 19 R. & A. D-=5-7.97.—2,200—]. N. D.
S. 2204 a.
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Tue TINCTORIAL PROPERTIES of KAIPHAL BARK asp aN ANALYSIS
or tHe COLOURING PRINCIPLE.,

By PROFESSOR JOHN JAMES HUMMEL and MR. ARTHUR GEORGE PERKIN. With an
Introduction by MR. DAVID HooPER.

INTRODUCTION.

India is naturally rich in dyeing agénts, and those of acknowledged
value have been in use for so many y€ars that it would seem super-
fluous 10 suggest changes in the industry. The introduction of ani-
line dyes, on account of their cheapness and ease of application,
have to some extent reduced the trade in faw and bulky colouring
materials ; but there are still many tints obtained by the dyer in this
country which cannot be imitated by artificial means. The indige-
nous vegetable colours are derived from plants, which, if not wild,
arc easily cultivated, and the Native operator in outlying districts
is quite satisfied with his crude methods of dyeing passed down
through many generations.

The attention that has recently been paid by expertsto the different
coloured dye-stuffs of India has resulted, for the first time, in an
attempt to classify these articles scientifically.  Me, (now Sir Thomas)
Wardle, of Leek, and Professor Hummel, of Leeds, have experi-
mented with the dyes with regard to their technical propertics, while
Dr. Schunck and Mr, A, G. Perkin have elucidated the subject by
their analyses of the actual colouring principles found in the raw
products. As far as the yellow dye-stuffs have been investigated by
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m’I‘%a?c- Mesgrs. Hummel and Perkin conjointly, there are those applied

with the aid of mordants having a similar chemical composition, while
others which are applied direct are related in their tinctorial power
1o the qonstitution of their active principles. The experiments have
d the authors to pass an opinion on the value of the dye-stufls

enable
ndicate the permanent or fugitive

in European commerce and 10 i
pature of the colours obtained from them,

One of the most interesting results of the enquiry has been the dis-
covery of a bark possessin{; a rich yellow colouring matter, far supe-
rior to many well-known dye-stuffs, The bark in question is derived
from Myrica Nagi and has hitherto been collected and used for
its medicinal propertics which are described in Sanskrit works of great
antiquity. The drug is astringent in its properties and has been
used for tanning. The only reference to its use as a dycis very
vague, and its propertics are not known among Native traders. In
the following paragraphs we have placed together all the available infor-
mation on this article concluding with the exhaustive analysis recently
made of the bark in England.

Mpyrica Nagi is an cvergreen, dicccious trec belonging to the
MyRIcACEX, a small natura] order of plants placed between the URrTI-
cacex and the Casvariygz, It is met with inthe sub-tropical Hima-
laya from the Ravi castward, also in the Khasia Mountains, Sylhet
and southwards to Singapore, and is distributed in the Malay Islands,
China and Japan.

Some confusion has arisen from the fact that the tree has been
variously named by botanists, but from a thorough examination of
the genus by Sir J. D. Hooker, it has been decided that the following
six names refer to one and the same specics—the tree under consi-
deration :— ‘

Myrica esculenta, Buch.-Zlam.
Farquhariana, M/l
integrifolia, Ko 0.

. missionis, Wa/l.
. rubra, Sib. of Zuic.
sapida, W/l

The English name of the tree is Box Myrtie. In China it is
called Yangma and in Japan Shibuli. Kaiphal is the name applied
in India both to the tree itsclf and to the bark or portion of the tree
used by the Natives,
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The bark is collected in the Himilaya at altitudes of from 3,000
10 6,000 fect, and is occasionally exported in large quantities to the
plains in the North-Western Provinces and other parts of Indis, in
Iccent years to the extent of 5o tons Per annum. In Bombay it is
worth from 1 to 3 rupees per maund of 41,

The bark is used as a tan for fancy leather work, and according
to Mr. W, Coldstream it is used in Sirmur in the Simla District for
dyeinga peculiar pink. It is also employed in medicine and is kept
in stock in most of the Native dfug shops in Northern India. In
Sanskrit works the bark is described as heating, stimulant, and useful
in diseases supposed to be caused by deranged phlegm, such as
catarrhal fever, cough and affections of the throat. Like most
Eastern remedies the bark is usually prescribed in the form of a
mixture with other stimulants, alteratives and aromatics. Dp. U, C.
Dutt speaks of the powdered bark being simply used as a snuff for
catarrh with headache., Aaiphal mixed with ginger, according to
some doctors, is the best medicine for cholera, Hindus and Maho-
medans use 4a:;phal in the present day as an astringent, carminative
and tonic, and prescribe it for chronic cough, fever and piles. Mixed
with vineger it strengthens the gums and cures toothache. It will
be scen that it is used where astringents are required, and the dose
is stated to be sixty grains of the powdered bark,

The astringent properties of this bark are not utilised in India
only as they arc recognised in Japan and, America. In an article
on a number of tanning materials used in Japan, Mr, J. Ishikawa
(Chemical News, December 3, 1580, P. 275) gives the result of his
analysis of skibuki bark, obtained from Myrica rubra, and shows
that the specimens submitted to him contaiued from 1110 14 per
cent. of tannin,

An American species of Myrica (M. asplenifolia, Z.) was
cxamined in 1894 by Mr, C. C. Manger, who found the following
maximum proportions of tannin in the moist state :—]eaves, 942,
stem, 3°72; rhizome, 5'47. Inan absoiutely dry state the proporu’on;
were as follows :—leaves, 10-23 ; stem, 4'16 ; thizome, 6-00.

The bark of Myrica Nagi, when collected in India from large
trees, is about half an inch thick, extremely scabrous, pitted from
the scparation of picces of suber, of a mottled rusty brown and

dirty-white colour, suber warty ; substance of bark and inner surface
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m%%%uc. of a dull red colour; it yiclds a red colour to water; taste strongly

astringent. Examined miscroscopically, within the suberous laycr
is scen a remarkable stratum of stony cells; the parenchyma
througkout is loaded with red colouring matter, and permeated with
large laticiferous vessels, from which & gummy latex exudes when the
bark is soaked /n water. In a powdered condition it acts as an
irritant on the mucous membrane of the nostrils.

A sample of Kaiphal from Bombay, consisting of thick picces of
bark, evidently taken fro'm Ad trees, contained 11 per cent. of
moisture and yiclded 7 per Cent. of ash. Estimated f{ortannin, it
afforded 13'7 per cent.  The lead compound of the tannic acid left
when ignited 3072 per cent. of oxide, a result which compared very
closely with the amount found in the compound separated from the
“kino,” namely, 31°88 and 30°36 per cent. in two estimations. The
tannic acid, separated from the tincture by evaporation and treatment
with water, gives a bluish.purple colour with ferric chloride, but on
adding this reagent 10 a decoction of the bark, a dirty green pre-
cipitate is formed.

Mr. H. R. Procter, Lecturer on Leather Industries, Yorkshire
College, Leeds, gives the following average of four separate analyses

of tho bark of Myrica Nagi:—
Tannin matters absorbed by hide . . . 27°3

S(?luble nonstanning substances . . . 79
Fibre, and insoluble matters . . . . 5273
Moisture .  , ., . o« . 1zg

100'0

It will be observed that the variability in the amount of the
tannin in these barks has a wide range. The sample examined in
Leeds by Mr. Procter contained about double the amount of tannin
to that purchased in the Bombay market. Like most of the astrin-
gent barks the richness of the active principle may be attributed to
the age of the tree or portion of the tree, branch or stem, which
afforded the sample.

In 1889, Dr. Dymack sent the writer for analysis a sample of
Myrica Kino. This substance occurred in a granular condition ; it
was of a dark purplish-red colour, hard and brittle when dry, and without
any peculiar odour. It dissolved almost completely in boiling water,
but a flocculent red precipitate separated when the decoction cooled.
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A tincture made with rectified spirit was of a fine, bright red colour | INTROBUC-

and very acid in reaction, The tannic acid gavea greenish colour with
ferric chloride, and .was estimated in & cold watery infusion of the
drug with a solution of plumbic acetate. The “Kino” had the

following composition :— .
Pure tannic acid . . . . . . 608
Insoluble in water . . . . . . . 33
Moisture . . . . fLe . . . 98
Ash . . . . .t . . . . 108
Sugar, etc. . . o« . . . . 153

1000

The large amount of carbonated ash left, on incineration, points
to the probability of some of the tannic acid existing in combination
with a mineral base, and this was really so. A large quantity of a
substance readily reducing Fehling's test, is not a usual constituent
of a natural astringent secretion like Kino, and it was interesting to
find that the above substance had been prepared by evaporating a
watery decoction of the bark ; this would account for the presence
of mineral matter and glucose in the extract.

For several ycars past Professof Hummel, of Leeds, has been
working on the Dyes and Tans of India, and recently, in conjunction
with Mr. A. G. Perkin, who has submitted each dye to a critical
chemical analysis, a most valuable series of papers has been published
on Indian dyeing materials,

In a letter dated the 2and November 1894, Sir F. A. Abel, Bart.,
K.C.B., Secretary and Director of the Imperial Institute, communica-
ted to Dr. Watt some of the results of these investigations, and refer-
ring to the labours of Professor Hummel he wrote’: ““Healso informs
me that he has completed preliminary dyeing cxperiments with the
whole of the Indian dye-stuffs in the Museam of the Yorkshire College,
and he sends me a list of cight which are sufliciently rich in colouring
matter to render them worthy of examination both chemically and
tinctorially in preference to others. He asks whether I can obtain for
him within, say, a year from this time from 110 2 cwt. of three or
four of these materials which he names in the order of their merit of
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1. Myrica Nagi (bark).

2. Delphinium Zalil (flowers)-

3. Carpesium abrotanoides (whole plant).

4. Nyctantﬁe's Arbor-tristis (flower tubes).

5. Kandelia Rheedii (wood)-

6. Gossypium herbadeumn (flowtrs).

7. Thespesia populnea (Rowers).

8. Mangifera indica (bark).

The Reporter on Economic Products to the Government of India
having supplied the required quamity of Kaiphal bark next year
Messrs. Hummel and Parkin published the results of their work in
this direction as far ag they had gone. The paper was read before
the Society of Chemical InJustry, London, and printed in the Journal
for May 31, 1895. It wag sent a8 2 contribution from the Cloth-
workers' Research Laboratory in the Dycing Department of the
Vorkshire College, Leeds, and Was entitled “ The Tinctorial Pro-
pertics of some Indian Dye-stuffs, Part I1.”  The following extract
gives the conclusions the ayhors &rrive at with regard to Myrica ;:—

“The dyeing propertics of Myrica bark, although gencrally
similar to those of other yellow mordant dye-stuffs, differ in some

it gives a deep olive.yellow, and with aluminium a dull yellow,
similar 10 the corresponding colours obtained from quercitron bark,
but much fuller; with lilnn.mordant, however, it gives a bright red-
crange, redder in hugv,hn;:h given by quercitron bark, and fuller
even than that gpcter co an e qual percentage of Persian berries, to
which otherwise it in the Bom.. » With iron mordant it gives a dark
greenish.olive mii - aMed from quercitron bark, but again

RS
fuller; it seems ¢, Sy 'f;:.c a greater colouring power than all
other natural yeu;‘”-' J:lam dye-stuffs.

“On cotton with alyminium and iron mordants it dyes colours
which are more similar tg hose obtained from old fustic than from
quercitron bark, the coloyrs with iron mordant, for example, not

exhil?i\ing the dark and pluish hue given by the latter, as though
tannin matter were absept
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Contribution from the Clothworkers” Rescarch Laboratory, Dyeing

respects from any one of them. OP wool, with chromium mordant,

“ Compared with old fustic, on wool mordanted with aluminium,
3'7 grms. Myrica bark equal in dyeing power 5 grms. old fustic
but it gives a much duller olivesyellow colour. Compared with
Chromium mordant on wool, 2 grms. Myrica bark are equal to 5
grms. old fustic, but here, too, the colour is much redder or browner.

“ The comparative richness in colouring power of Myrica bark,
and the full, brilliant red-orange given with tin mordants on wool, are
sufficiently interesting to warrant us inexamining this bark thoroughly, 1
more particularly since it {s evident that its utility as a dye-stuff is
unknown to the Hindus.” *

Sir F. A, Abel, when forwarding copies of the above paper from
the Imperial Institate, on the 27th June 1895, made a request for a
larger supply of the bark to allow of a complete set of experiments
being carried out, and in accordance with the request about 7ol of
Kaiphal were collected by the Reporter on Economic Products in
Simla and despatched to London in November,

In the course of a few months the following important paper on a
full analysis of Kaiphal appeared in The Transactions of the Chemical
Socicty. The paper is printed i ¢¥£cns0, with the exception of the
experimental data and calculations of the formulze :m

Department, Yorkshire Collegls The colouring principle con-
tained in the bark of Myrica Nagi. Part I.

By ARTHUR GEORGE PERKIN and JOHN JAMES HUMMEL.

In the course of examining the tinctorial properties of some
Indian dye-stuffs (/. Soc. Chem. Ind., 1893) our attention was espe-
cially attracted by the behaviour of the bark of Myrica Nagi. Not
only did the colouring power compare favourably with that of such
well-known dye-stufls as old fustic and quercitron bark, but in some
respects it seemed to differ from all other yeliow mordant dye-stuffs.
Having subsequently received a larger supply through the kindness of
the authoritics of the Imperial Institute, London, the chemical
examination of this dye-stuil was undertaken, and the results are
recorded below.

ExprrIMENTAL DarT,
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calio, and the residue treated again in & similar manner. Experi-
ment showed that by extracting the filtrate with ether a small amount
of colouring matter could be thus obtained ; the cthereal extract sepa-
rated, however, witn difficulty from the agucous liquid, and as also a
very large quantity of ewher was necessary for this process, the
following methog JAppearcd 'prcicnblc. To the combined boiling
aqueous extracts, a solution of 60 grams of lead acetate was added,
when a bulky, yellowish precipitate was obtained, which, o9 pro-
longed boiling, became dirfy white ; thls consisted almost entirely of
the lead compound of tannin matter, and contained but & M.Of
colouring matter. This was removed bY filtration, W"}fed mt!‘
water, and the filtrate treated with mor¢ Jead acetate golution until
a precipitate was 10 longer formed ; the lemon-yell o™ lead comPourt‘)d
was then collected, washed, and decomposed, whi!e s.ull .m'o:(, y
means of boiiing dilute sulphuric acid. The brown liqoid, which now
contained the colouring matter, Wa8 removed from the lead s.ulp}:?\(e
y decantation, and extracted twict with ether; the ).ello\\" Cr)sm‘"}e
sidue left on evaporating the ethereal extract \v'as dissolved in
e alcohol, and the syrion dituted with DOINE water. The
als which scparated on C()O“ng! were collec‘led and. extr‘ncu?d

r three times with small quamitics of boiling .accuc acid in

‘dto remove a colourless waX-like substance wh‘lch was present

ic quantity, By recf\-sml\isaﬁm‘ from diute alcohol, the pro-

Tis obtained in a puré condition: The yield of colouring matter

> grams of bark averaged {10™ 023 10 0'27 gram.

"%1limate analysis indicated the formula CiHl, 00w which

' = 5660 ; N er cent.

b““.g.‘d :mass, olf{\;;ms :;lfw, ghstening needles closely resem-
positicin i appmanci and melting above 300° with decom-
carbom,, heated hm“.;cn watch glasses, the mass became

o c'}. a small quantity of yellow vapour was evolved,
| sub\gm- %, condensed to MinUe needles of the unchanged
| readity S; cry Spar.in Ay soluble in boiling water, somewhat
Thoush € 0"d almost ?ngolublc in chloroform and acctic acid.

uereetin )
:\e q by the Wling in Appearance the colouring matters of
xnown b

which,

< i Teadily distinguished from those at present

solutions. w
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‘ssium hydro.\'idc, a green solution is first
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formed ; this, on exposure 10 air, rapidly assumes a decp blue tint,
which in its tarn gradually becomes dull red-violet. With strong
alkali a fairly permanent orange-coloured liquid is obtained which,
when diluted, passes through the colour changes recorded above. A
solution of ammonia produced somewhat similar results, the colour

obtained having, however, 2 redder tint.  Theaddition of lead acetate
to its alcoholic solution throws down a reddish-orange precipimte!
which becomes yellower on poiling. The colouring matter dissolves ii
in cold sulphuric acid, forming a ¢eep ted solution, which deposits \
the unchanged substance on adding water. Its alcohalic solution is \,
coloured brownish-black by ferric chloride.  In examining the dyeing 1
properties of this new colouring matter, for which we propose the
name myric ¥am, experiments were carricd out with it side by side
with equal weights of pure preparations of quercetin, fisetin, morin,
gentisin, and euxanthoue, USing woollen cloth mordanted with
chromium, aluminium, and gn. It was at once apparent that a \%
strong resemblance existed betwsen the shades given by myricetin,l
quercetin, and fisetin, in fact, s0 similar were they, that unless placed |
side by side onc might casily be mistaken f{or the other, These
dJifferences are best scen in the table.

This table shows that, so far as its dyeinz propertics are concerned,
morin belongs 10 a distinct group, and the same may be said regard-
ing gentisin and cuxanthone.

By examination in Zlesel's apparatus, m'yricain was found to con-

tain no mecthoxvl-groups.

o

Chh)m'\um, Alumimum, t Tin. ;

! - e e ———— A__,./-_— , '

Myricetin .} Red-brown Rrown-orange o . - | Bright red-orange. }
Fisctin . . . Brown-0Tanse, Inclin- | Slightly less red. !

' S ingtorade | . |
Quetcetin . " | Brown-0rangs, inclin- | Bright orange. i

ing to yeliow. ;

!
2 Morin L Olivesyettow o Dull yellow | Bright ycllow.
yellow tint, | Cream colour, scarce-

Gentisin . | Green y(-lbw.:B‘iﬂht
X ly dyed.

” ol amapate, | very, vale, scarcely j
p dyee: \
Fuxanthcne | Dult bl‘(;\\'n, " Bright yellow, pale. . Bright ycllow, tint very
yellow. ‘ pale, scarcely dycd.
i )

Myricctin Sulphate, C,.H,. 1,80, =Inorder to determine
the molccular weight of myricetih its behaviour towards mineral
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acids was studied, this method, as shown in former communications
having proved of considerable service for this purpose.

The addition of sulphuric acid to myricetin suspended in boiling
acetic acid caused the formation of an orange-coloured, crystalline
compound, which was collecied. washed with acetic acid, and dried.

It was obtaineu as a glistening mass of slender needles somewhat
redder than the corresponding quercetin compound. By treatment
with water, it is decomposed into myricetin and sulphuric acid.

Mypricetin hydrobromide. C,H,O4HBr is obtained in
orange-red necdles on adding hydrobromic acid to myricetin suspended
in boiling acetic acid.

By treatment with water. it is decomposed into myricetin and
hydrobromic acid,

Myricetin hydrochloride, C,;H 0, HCL closely resembles
the above compound, When heated at 100°% it is slowly decom-
posed into myricetin and hydrochloric acid, and was consequenty
not analysed. In the instability of its compound with hydrogen
chloride, myricetin resembles qucrcctin, fisetin, and morin (Zrasns.

1843, 67.646), but differs from that of luteolin (this vol,, p. 208),
which is stable at this temperature.

Mypricetin hydriodide, CijH 0511 crystlliszs beautifully
in glistening needles of a red orangé colour. The above results
show that the true formnla of myricetin is C,;1,.0..
C”[l‘o,(C,II,O),.,.——.-\ so'ution of one
part of myricetin and one part of anhydrous sodium acctate in three
parts of acetic anhydride was boiled for onc hour, the product poured
into water, and, after being allowed 10 stand 24 hours, collected
and purified by crystallisation trom alcohol,
less needles meiting at 203—204"
adily in acetic acid. It is

Hexacetylmyricetin,

It forms a silky mass of colour
very sparingly soluble in alcohol, more ré
insoluble in cold alkaline solutions. In order to determine the
number of acetyl groups present in this substance, a solution in
acetic acid was boiled with the addition of a few drops of sulphuric
acid. Boiling water was then added, and the crystals of myricetin
which scparated on cooling were colliected and weighed, and fromt
an ultimate analysis the substance was proved to be a hexacetyl com=
poundd.
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Hexabenzoylmyriceting C,H,0,(C,H;0).—Owing to the
readiness with which myricetin decomposes in alkaline solution, the
method of Baumann and Schotter was not available. Mjyricetin
was therefore heated with excess of benzoic anhydride at 1€o—170°

* for four hours, and the product dissolved in acetic acid and poured
into alcohol. After 12 hours, a colourless precipitate had separated,
which was collected, washed with alcohol, and purified by crystalli-
sation from this solvent. ‘

It was obtained as colourless needles, readily soluble in acetic
acid, sparingly in alcohol.

Action of Fused Alkalis on Mpyricetin.—Myricetin was
heated with ten times its weight of potassium hydroxide at 150 —170°
until the melt, which was originally of an orange colour, had become
brown. It was then dissolved in water, the solution neuralised with
acid, extracted with ether, the extract evaporated, and the crystalline
residue dissolved in a little hot watel. On adding lead acctate, a
yellowish-white precipitate was formed, which was collected, and
washed with hot water, the filtrate being placed aside for further
examination.

The lead precipitate, suspended in a little water, was decomposed
by sulphuric acid, the lead sulphate removed by filtration, the filtrate
extracted with ether, and the extract evaporated. The brown resi-
due, which became crystalline on standing, was treated with a very
litle hot water, in wkich most of it disselved, the small quantity of
insoluble product being collected. This, on examination, was found
to be a trace of unaltered myricetin, and it is strange that any of this
substance, which is so readily decomposed in dilute alkaline solution,
should have resisted the action of concentrated alkali at such a high
temperature.

The filtrate, on standing, deposited crystals, which after being
drained upon a porous tile and crystallised two or three times from
boiling water, formed a mass of necdles of a slightly brown tint,
melting at 239— 240°, with evolution of gas, and giving the reactions
of gallic acid with ferric chloride. As, however, the reactions of
phloroglucinolcarboxylic acid are very similar, according to Will and

Albrecht (Ber., 1884, 17, 2103 ; 1885, 18, 1323), it was necessary
to institute further tests. It was found that the substances dyed iron

mordanted calico like pallic acid, that it did not give with fir wood
g g
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and hydrochloric acid the phloroglucinol reaction, and, further, that
when heated to 240° the residuc had the propertics of pyrogallol, and
not of phloroglucinol. It was therefore gallic acid.

The -filtrate from the lead precipitate was treated with su!phuric;
acid to decompose lead cori::pounds. the lead sulphate removed by
fiitration, the filuawe extricted with ether, and the extract evapo-
rated. The residue thus obtuined was too smali for complete purifi-
cation, but it gave the phlorozlucinol reaciion, and without doubt
consisted chiefly of this subsiance.

The principal products of the action of fused alkli on myricetin
are therefore ya/lic aead and phl()roglucino!.

-Letion of Bromine on Myricetin.—To a thin paste of my-
ricetin in acetic acid, the amount of bromine necessary for the
formation of a tetrabromo-compound was added. Hydrogen bromide
was evolved, and a clear golution gradualiy formed; this, after stand.
ing over night, was poured into about six times its bulk of water.
At first crystals were slowly dcposilcd, but after some time a smail
quantity of flocculent moter also sepirated. The product  was
collected and purified hy several crvstallisations from dilute acetic
acid. As the yield ul)lzli;\cd in this way was somewhat unsatisfactory,
experiments were carried out on the bromination of myricetin
suspended in carbon bisulphide at 100" By these means the quantity
of praduct ob'ained was found to be considerably increased.

It was obtained in the form of brownish-orange, prismatic
needies, melting and decomposing at 233—242, readily solubic in
acetic acil, sliktly less so in alcohol.  Alkaline solutions dissolve it
at first with a yellow colouration. which on cxposure to air becomes
red, and finally passes into dirty brown. lis alcoholic solution
gives with ferric chloride a Jeep biue colouration.  With mordunted
calico, it dycs shades consjlerab!ly veliower thun those of myricetin
itself, and more resembling those vieided by gallicetophenone.

Although the analytica] pumbers agree closely with those required
by tetrabromomyricetin Cp. 1,0 Br,. and moreover the production
of such a compound isin parmony with the probable constitution
of this substance, yct on gecount of the pecuiarity of its properies
considered side by side with taose of the bromine derivatives of
quercetin, morin, an | luteolin, some ditic Joubt must be entertained
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as to its identity until a molecular weight determination can be
carried out, By the introduction of bromine into the above colour.
ing matters, their reactions with ferric chloride are but little altered ;
morcover, these compounds are considerably less soluble than the
colouring matters themselves.

In examining the results of this investigation, but little doubt
can be entertained that myricetin iS 2 member of the quercetin
series. Its formula, its reactions with mineral acids, and the number
of hydroxy! groups it containg, when, considered with the results of
its decomposition with alkali, are all in barmony with this suggestion.
Moreover, its dyeing properties are very similar to those of quercetin
and fisetin. Before absolutely deciding its constitution, it will be
necessary to examine its methyl and ethyl ethers and their decom-
position products ; unfortunately, the difficulty of isolating sufficient
substance for this purpose may delay this investigation for some
time. There appears, however, €very probability that myricetin,
C,,H,,0,, will thus be shown to have the constitution of an

hydroxy quercetin,—

o m
oH O"K
oH
oH
oh co

Its colour reactions in alkaline solution are evidently due to the
oxidation of the pyrogallo] nucleus it contains.

Dyeing Propertie s.—The tinctorial power of the product now
examined was much less than that of the small sample of bark
with which the earlier experiments Were made, and which had a
much smoother exterior, and was labelled Myrica rubra ; more-
over, it gave somewhat different shades with the different mordants.
On striped mordanted calico, the present sample gave with alumina
a comparatively dull yellow, inclining to pink on a weak mordant,
and with iron a purplish-grey, as if tannic acid were present. Its
colouring power was much less thar tha: of old fustic and quercitron
bark. On the other hand, our former sample gave with alumina a

M., 869-77.
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full yellow, distinctly stronger, although somewhat duller, than those
given by the dyewoods just mentioned, and the colour with iron
mordant gave little or no indications of the presence of tannic acid.
On wool mordanted with chromium, aluminium, and tin, and dyed
with 40 per cent. of our latest sample, greenish-olive, olive-yellow,
and yellow colopf; rcspecti\./ely were obtained, all very pale and dull,
whereas with the same mordants our former sample yielded deep
oiive-yellow, dull-yellow, ang bright red-orange, the two first remind-
ing one of the corregpoﬂd.'ng golours’obtained from quercitron bark,
the latter being very similar 1o those given by Persian berrics.

These results show ejther that the colouring properties of Myrica
Nagi are somewhat variable, according to the age of the trec or
branch from which the bark is taken, or that there may be different
species of Myrica, each with slightly different tinctorial properties.
The comparative richness of some of the barks, however, warrants
us in directing the attention of native dyers of India to its probable
utility as a yellow dye-stufl.

G. 1 C. P, 0‘—No_ 1o, R & A.—IQ‘i"J,’.-—.‘,)in“v. B. G.
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RECLAMATION of REH or USAR LAND.

Note by DR. J. W. LEATHER, Agricultural Chemist to the Government of India,
on certain experiments which have been carried out for that purpose.

e

1. Awea.—The Usar Plains of Northern India are so very ex-
tensive and allow of such poor cultivation within their area, that
they constitute a source of serious anxiety to Government, especially
to the Government of the North-Western Provinces and Oudh within
which territory the evil is of the most pressing description.

The arca of these plains in the North-Western Provinces and
Oudh amounted 10 3.129,053 acres in 1838 (vide letter No. 1247 of
28th July 1888 from the Director, Land Records and Agriculture,
North-Western Provinces, to the Secretary to the Board of Revenue,
North-Western Proviaces).

2. A considerible amount of time has been spent by several
obscrvers with the object of determining one or another factor in
relation to this subject. and a number of experiments have been
made with a view to determining some practical means of getting rid
of these salts and so making the land culturable.

A short description of these forms the subject of the present
Note.

3. Causc of Sterility.—The sterility of these plains is due to the
presence of certain sals, princip;lfi}' Sodium carbonate, Sodium
sulphate and Sodium clloride, in the soil, the last named, however,

being usually in subordinate amount.

R. 67-70.
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Amount of Salt in the Soil. —Theextentto which these salts
4. :

ithi i imits. Some
are concentrated in the soil varies within considerable limits

«Usar” land has no visible sign of ?alt m-xt ana(:t:no:;:) ::t:f ::
surface goil will show it to contain from 0°f tg ?h :rcpare large areas of
100 parts of dry soil. In gther places, and O or ore thick.
such, the salt liescom the surface of the grounm, a e e manner,
As, however, is nataral with salt which has efiiorc

il ixed with
it lies very light, and if scraped up, it :\'nl be found to be mixe

a proportion of earth. .
The best test as to its amount in th : c
the determination of the amount of salt in & samp
to a definite depth, . s have been
The following determinations by d.lcmlcal c?)r\":r)eid‘ with Reh.
made of the amounts of salg in carth which \vs',s overed with Reh
Me. Medlicott, Director, Geological .Surve)S. o thick
of surface s0il,'3 inches deep, and which was fco»crthe b ahick
crust of Reh,” 1'88 per cent. of salt; at 3 feet from
r cent.; and at 6 feet o'15 per cent. ' rface
¥ Mr. Ward, Royal School of Mines, Londorl,‘found in as
soil 3'12 per cent.; at 2 feet 0°37 5 3t 4 fect 0’51, N
Origin of the Salts.—The salts can only origi
‘ e f : ;) oil bed of salt; (5) they may have been
b s: (a) from a sub-s -
ﬁ. 505510}\:: ::a\iqst(ir? part by the Fivers when the alluvium of lhf; p?:n:
\ -:):Repoﬁte;i ; (€) they may be simply those portions of the soil which
oW ;
4
\
1
\
i

e surface soil is afforded byg
¢ of the carth taken

i tants and rejected by
ter, air and puan's
have been rendered soluble by wa - N e been
the latter and which have not drained 8Way; (d) they may have bec
; d for irngation,
in part in the canal water us¢ s o
brngl)u Ax:tx())aﬂ:; supposition of & Jefinite bed of salt, there is mﬂxy
| . i vhi ave been made
negative evidence; in those few decP bonni:,s :‘h‘ic: h;; (eide Manual
in the alluvium of North-Western Indiano saitwas found {zide -
of Geolo age 432, ¢f 5cq.). ) o
Q) Diy,c‘;ngtep 3}1;; sugqgcstcd, that the salts which are dissolved
. N ~ iv ; have been a
from the tocks and brought down by @'l . m-”:a:; :: the
source of the salt accumulations under nouc-c, that ”i: ;:ihind
alluvium became deposited, the river water leit some salt be .

. ; g t

(¢) The third source of these salt accumulations which was ﬁtrsr
| accounted for by Mp. Medlicott and af\cm:ud‘s a‘.hf» l»{:([))lr‘. ?:n:,c
! isthesoil itself.  As Mr. Modlicott pointed out in his ot
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Reh Committee, which sat in 1878, it is perfectly well known that by
the action of the Carbonic acid and moisture of the atmosphere, aided
by the sun’s heat, the rocky particles of the soil become decomposed
-and reduced to simpler compounds; similar effects are proauced by
the roots of plants. Thus Silicates f soda, potash, lime, etc., are
decomposed, and the “ bases” named become converted, at least
primarily, into carbonates. In the event of the Jand being covered
by vegetation, the plants taka up, i, feed on, lime and potash, but
seject for the most part the soda. ,Hence in al] ordinary soils there
is continually set free a quantity of sodium-salt, unused by the plant,
and it ordinarily passes away with the drainage water.
Touching this Mr. Medticott says, in paragraph z of his Note 1o
the Reh Committee : —

“Reh is formed of highly soluble sodium.salts, the result of the
decomposition, by air and water, of the particles of rock minerals to be
found in almost every soil; and thus reh itself accurs
soils, being the waste products of soil-formation—the elements unassimi-
lated by vegetation—the gradual removal of which is (or skould be) effected
by the rain water draining through the soil and carrying with it any
excess cf these highly soluble salts. In this way all sub-soil drainage
water contains Reh, while mere surface dmfnage water contains little or
nane, but only matter in mechanical suspension ; and thus it is that rivers
in flood contain less dissolved matter than indry weather, when fed chiefly

very generally in

(d) A fourth cause has been suggested, namely, that Reh has
been brought on to the land in the canil water, Mr. Medlicott
says in paragraph 3 of his Note (already al'uded 10) -~

“The fact last mentioned points 10 another important factor of the
problem befare the Committce ; that canal w

ater, being, to some extent

X . . )

sub-soil drainage water, must contain reh; and that it does so has been
pointed out by every onc who has analysed the water with reference

to this guestion ; by pr. O'Shaughnessy in 1850, by mysclf in 1861, and

by Mr. Ward in 1869. The importance of this factor will be apparent

when the other conditions of reb-formation are considered

sistent denial of it by canal officers is an infatuation.”
And again in paragraph 10 Mr. Medlicott 5y3 10— ¢t

(the canals) have unquestionably introduced an j,

inexhaustible source of Reh.”

y and the per-

...... sse-..they
idependent and an

And after referring to the importance of the
the sub-soil water level, he continues :—

............ but it is quite cvident that where the ¢

fact of the rise in

onditions of yeh-

formation are set up, f.c., where the removal of suakage water tukes place
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almost exclusively by evapcration, irrignﬁ{m })y canal water must end
in a destructive crop of rch, where the indigenous resources of the
ground in that way were comparatively harmlc:ss. Tht.: process may bc
stow, according to circumstances, but that it is certain, no manin lis
senses will deny.”’

Mr. Ward, Royal School of Mines, also writes, in his .rcpmt on
some samples of soils and water which were submitted to him—

“ With regard to the first cause suggested, :l-;'s.. the canal ‘u'.:xt.vr. nus;
certain that the continual ix:rigal?on of 1and with water com.nnmgts.n
phates and chlorides, which the canal water has been shown to con} m‘d.
and the removal of which water is entirely duc to evaporation, '\\m‘:m
inevitably have the effect of producing a reh soil m.a. time ‘;{)]r:;‘:;r:f:inq
to the quantity of water applicd—ﬂ\c only cou'nlc‘n:xflmg 1.!: ue e oeing
the amoant of alkalies removed in the crops. r'h)shls a “;,r»)i\;::\ pof "
point, the force of which is greatly :mgmcptgd, if t C.Cor:jp t:‘ o e
Jumna canal water be really such a8 it s "‘Pff““;‘" o enter
partial analysis given in this report but. it is man: c.sl y us .”\... o
into any calculation on the subject wl.thnu.t kno\\-m},r any lA:r‘ng‘)t’l;m:l
quantity of water annually applied in irrigation, or with rc?ix‘ ;co;,f;r‘m.;.
from specimens of water, the genuinencss of which seems to neec :
tion.”

h.—If therefore, the cause of
6. Causes of Accumdation of R(h_. If, there e
the origin of Reh as explained by Mr. Madlicott be. acccl\" ¢ ; 'v-ricu.‘-
question is: “ If these salts of sodium ar¢ usually liberated ;x { 3‘.1 it
i i iculs of Indias
tural seils, why do they accumulate 1 this .pnmcuhr part > A .
(a) Mr. Medlicolt (paragraph 3 of his Note to the Reh Committee
. vt
5ays 1
)“ I know'of no €ases of Reh that may not be due to the
prima';;rmcor;litions alrmdy indicated \\'h‘ich may be C(:rT\pr'c!l‘ltcr(\)?:i(,:‘i
expressed as defectioe wafer civenlation. From the farmer’s poi

i ainfall through the ground.......o... .
i esirable to pass all theran £ - ]
N \vouéd“?:gdto shallow f\miv\tiun and a total absence of forest vegetation,

i >3 : Y admit
the rain falls on a bare, hacd, impervious surface; su‘h\; as lh;‘ :,;)?teicm»‘;n.;
¥ ) 1 308 nuc CMAans

[ i ainage courses, but
it cuns off rapidly to the natural df § X h e
covering shallow depressions with great sheets 0‘ wa:;f'-r C[:f]'l:[)’lr;)l‘l\’cl),
ground is parched after the fierce heat O.f th.c car}lv,\ :S-u:nw::u:c the needful
lite of this surtace water is ZleUl'bcdv o mﬂ;t ?L‘('nt r ~mfﬁh‘x- 1o be with-

i C Trainawe, and so at remians b
partial escape by un.dcr;.{ruund dr l\-: e er at o near the
drawn by evaporation leaving all the S :
surface.” .

i ; s qecwmulaion ot Reh must now
Two other points, relating t0 the qecumulales

{ be referred to,

R. 67-70.

L. RS S NEU L. S

Ledger. 5

Reclamation of Reh or Usar Land. (D, 7. U Leather.) ‘| REH.

(») In 1873 Mr. (now Sir) E.C. Buck brought to the notice Of'&';ggg,g
Government, the extent to which these salts were being carried by )
surface wash from one place to another.  As explained by him, the
first rain falling on the baked surface of the carth dissolves the salt
which has effioresced and that portion of the water which does not
immediately soak into the ground, €arries w'th it the salt it has
dissolved, and he gave instances Of thissurface wash having found
its way from the usar plains into cultivated fields which were in
conscquence destroyed. ‘

(<) Another cause of the accumulation of Reh is the wind, The | Wind Drift,
salt lies lightly on the surface of the iand and at the time of the
monsoon wind, salt is carried in clouds before it As 8ir E. C. Buck
in his Note to the Reh Committee says :—

“

______ for Reh, thick as driven snew, ties concentrated on the sucface at
the mercy, not only of water, but alsa of air, which, when the fierce and
scorching west winds scour the plains, is lifted in thick clouds into the
atmosphere and rolled in whirling columns ever the ad jacent country.”

Also in a Note by Mr. F. N Wright on the same subject, the
effect of wind drift is thus described :—

“The villagers attribute considerable influence to the wind as an
agent fur propagating the mischief. In the hot muinths, they say, the wind
blowing over plares covered with this light impalpable clorescence be-
comes laden with clouds of jt (Jike a SROW=Storm with us, a dust-storm with
them), and deposits its burden on the fields first reached, and thus
commences the mischief. Of the truth of this assertion there can be no
doubt, =0 far as it gocs, for fields to the €ast «of usar plains are invariably
attacked on their western-most cdge:”’

7. The Effect of the Canals«—The more serious effects of Reh
were experienced a fow years after the intro:uction of the canal system,
and as a somewhat natural conseguence to them was attributed by
many the whole of the blame.

(@) Several reasons were advanced tor condenning these artificial | Bad
watercourses.  One was thut they bad been budly wWimed and haq | 2V6ement:
interlered with the natur.! drainaze of Ui coany,
s concerned, the cause b

i

So far as this

el and every endeavour
made 10 open up, cither by reeaedninon

oy
RS

beon Iec

by water shuiees, the
naturad drainaze of the oonnire,
(%) Another seviovs comyamt 333t the cann’s was that the Jeve] | Canals palsed
: ) R ) the water
of the subesotl waier vas raised, O%IRZ partiy o leakare through the level

Lottom of the can. and party 1o the Lafze Gmount of irrization which
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was thus suddenly introduced. Mr. F. N. Wright, writing in_refer-
ence to this point in 1878, says : —

“ There i3 not the least doubt of the great rise in the water level in the
vicinity of the canal. Not only is the normal level according to my ex-
perience about 20 to 35 feet in snch a tract, whilst here (Aligarh District?)
itis 6 to 12 feet, but the old bullock runs show it to have been much
further below the surface formerly, and the levels Itook as I receded
from the canal lead to the same conclusion ”’

The evidence of cultivators afid zemindars leads to the same con-
clusion, and there would appear tobe little doubt that the level of the
sub-soil water has becn raised, until it is in many places only five or
six feet from the surface. Mp, Medlicott suggests in his note above
alluded to, that prior to the introduction of the canals, an almost per-
manent equilibrium had been established, that, although the natural
drainage of this land is bad, the salts had accumulated in the under-
ground water, which was for the most part probably out of rcach of
capillary action. When, however, the level of this water was raised
capillarity rapidly commenced and the salts which travelled up
through the soil with the water, were left on the surface as that water
became dissipated.

8. Experiments for the Reclamation of Usar Lands.—
In 1879 a Conference was held at Aligarh at which the scveral bear-
ings of the subject of Usar 1and were discussed, and at which it was
determined to commence a series of experiments for the determina-
tion of several of the factors relate to the subject, and for the recla-
mation of these lands. The following experiments and observa-
tions were made :—

(a) Reh maps were prepared 10 ascertain the distribution of rch
throughout the Provinces, and to study the varidions through a
series of years of the reh area in certain sclected villages. The
former has been prepared, and the latter observations were made
in 65 villages of Pargana Akrabad of the Aligarh District over a
series of years.

(8) A surface drainage map was also prepared for the samc
villages of Akrabad,

() Asurvey of sub-soil waters showing the distance from the
surface of the water in the wells, for the whole of the provinces.

R. 67-70.

" natural surface. Of the 3937 beds thus prepared, 238 were sown with

(d) Agricultural txptrimmls.-—A number of experiments of an
agricultural nature were commenced at Awargarh, at Aligarh and
at Cawnpur. ’

(¢) The effcct of surface drainage was tested by throwing up | Efect of
low embankments and allowing the rin water to wash them, The |Prainage.
experiment appears to have been a failure.

(f) Another plot of land was drained with two-inch pipes, but | Sub-soil
they silted up and this experiment %S also fruitless. ; Prainage.
(g) Similarly scraping the reheoff the surface proved quite use- Seraping
less. * Surface.

Other experiments have been MO encouraging. One of the\lT;:e Plant-
earliest experiments in the reclamation of usar land was commenced |
near Aligarh, where an area of about 24 acres, bordering on the |
Ganges Canil, was enclosed and planted with trees,

() The following extract from the Report, 1879, of Mr. Grelg,

Conservator of Forests, describes it :—

“The plantation is situated on the left bank of the Cawnpur Branch.
It is bounded on the scuth by the Sikal:ldra Rao rajbaha, and on the
other sides by the Purdilnagar usar plain; on three sides it is fenced by |
a bank and ditch, the rajbaha forming the ferce on the south side. The :
bank and ditch are notin good repaif, and probably cattic enter the |
plantation occasionally, but 1 did not observe much sign of grazing. The !
plantation was formed in June and July 1874 Beds 3 feet in diameter at i
top, 2 feet at bottom, and 3 feet deeps Were dug at 1o feet intervals, they |
were filled with guod soil or silt and raised to a higher level than the |
babul sced, in the remaining 3,009 trees of various kinds (but no babul)
were planted, and a few babwl seeds Were sown around the transplants. :
During the rains of 1874, coarse grass was planted between the trees in |
lincs one foot apart. !

From November 1874 to the commencement of the rainy scason of
1375, the plantation was flooded with canal water about twice a month,
but judging from the fle, it has not been irrizated since June 1875.’
The total expenditure on the 10 acres Up to date is put down at R4Sy, |
about half of which was the cost of Preparing the beds. 1 estimated
that about four-fifths of the plantation 1 f_u”}' stocked with a fine crop of
healthy babul trees of from 10 to 20 feet 1n Leight, with an occasional
siss and sirug growing in the midst of five ot six babul, and sometimes
towering above them, The well-stocked portions arc chiefly
on the north side of the plantation, towards the Purdilnagar usar plain,
The remainder of the plantation, say. one-fifth, is either insufficicntly
stocked, or entirely devoid of trees, of planted with unsuitable trees, such
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as Jawan, willows, etc. The vacanctes are principally towards the south
side, and, as a rule, they arc in low-lying land where water lodges after
heavy rain, in fact1 feel sure that the failures are almost entirely caused
by want of drainage, and arc not in any way attributable to reh.  There
is a luxutiant growth of geass over almost the whole of the plantation
in some places 2 fect high ; the reh only appears here and there in small
patches, and these generally show signs of becominy covered with grass.
The following is the treatment 1 recommend for the plantation :—

(a) “ Where a heaithy sissu tree is growing amongst a clump of Laba,
clear away the babul to =ncourage the sissee 3 where a sissi or
other tree is found in a clump of healthy sabul, cut vut the
sissu, etc, to encouraye the bahd. No other thinning shou'd
be made at gresen:, the vbject being to shade the ground and
keep it cool, and thus encourage the growth of grassand the
deposit of vegetable mould. In lhr‘cc or four years it will
probably be necessary to do some thinning, but 1 hope to sce
the plantation agrain before them.

(&) ** Inthe strip of low-lying land in which the grir\cipnl vacancics
occur, ditches should be dug at 1o fectintervals along the
edges of the beds to form both drains anl irrigation channdls.
The beds should be well dug up, and more gond soil added
to raise them a foot ahove the natural tevel of the land, they
should then be soun with tabud seed and kept damp l.)uL
never flooded, Al the other blank beds or beds in which
there are sickly Jawan ©f other trees, should also be dug
up and raised, and sown with the babul sced about the
middie of June. 11 will probably be cheaper to hand-water
these than to jrrigate them, or the system of S\x!?-S\xrf:ch
watering, by gﬁurms sunk in the ground, might be tried. '

() ¢ Every endeavour should be made 1o exclude cattle ; the ditch
should be dug and the bank repaired, and then agave pla'nlcd.
\Vhen planting the agave here it. may pcr.h?,ps be advisable
ta gi\'c each phnt a liule g()()d soil to start it '

In December 1836, howcver, the TCPOrts Were not 5o ¢ncourazing.
Mr. Bagshaw, Ofliciating Conscrvator of Forests, states that all Qxc
larger trees, 2010 25 fect in height, Were graduaily dying, many being
already «quite dead, the younger or trees of less advanced growth,
stiil looked healthy.

Trees have been planted at ceveral other pluces at Cawnpur

and Aligarh. At Juhi near Cawnpur. a larze number of dudnl, Jhak,

Ler, mim, shisham, pipal) barsad and other hardy indigenous trees as
weil as a number of exotic plants. such as the salt-bush, shecp-bush,

. . . AR} Ly
rain tree, have been planted from tme to tme after the folowing
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methods ; on slightiy elevated spots, on sides of mounds artificially
raised, and in pits.

Some of the pits were five feet deep, lined with © Willesden ” rot-
proof paper and filled with good soil from cultivated ground, whilst
in other cases they were neither lined with the paper nor filled with
new soil, the same soil being thrown back intn the hole. Although
success has not attended the planting of ail the trees which were
planted, still the land is now fairly well stocked, The same remarks
are applicable to the plantations &t Aligarh, !

(§) On the Ftawa Branch of the Ganges Canal 45 acres of usar land | Effect of
were taken in hand in 1373 and flooded with silt-lzden canal water | C¥" St
and after flooding it for two years, it was leased for three years, the
lessee being allowed water {ree of charzes for the crops grown on the
recliimed land. Of the o acres enclosed, 33 acres were reported in
1882 as being “fuiny producti\'e"' Excluding the value of the canal
water, there was a net profit of R:86 at the conclusion of the experi-
ment,

At three other areas the efiect of excluding grazing from usar| Exclusion of

land was tried.  This was done at the Juhi reserve near Cawnpur, grazing.

and al two enclosures, Gursikranand Cherat, near Aligarh; the land
at Juhi was enciosedin 1232, whist thatat the other two places named
in 1885. They were all simply enciosed from cattle, and grazing
strictly prohibited. ‘The grasseshave been examined annually and, as
Mr. Duthie's reports show, they have gradually extended over the sur-
face, until now there is hardiy aspot on which vegetation of some
kind is not present and what were originally reli-covered pieces of land
are now for the mos: part without any salt on the surface at all,

(/) The results of an experiment made at Amrawau, near Cawn-
pur, to test the effect of deep culuvaion and heavy manuring have
been published scparately (zide Nos« 12 and 15 of The Agricultural
Ledger, 1893).

Cultivation,

G, 1. C. P, O,=No. 84 R, & A—28-7-37.=~2,200,- WV, B, G.
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[ Dictionary of Ecomomic Products, Vo), IV, L. 42-49.)

A brief account of existing information amplified by details obtained through
Officers of the Indian Forest Department, and a recent report by PROFESSOR
W. C. UNWIN, F.R.S, on Mrchanic‘fz Tests of the Timber at the Imperial In-
stitute, London. The whole forming @ Revision of the Dictionary Article on

the subject.

Lagerstremia Flos-regine has

The following article on i
mation received from the various

been drawn up mainly from infor ] ! _
Forest Officers of India, in reply 10 3 series of questions issued by
this office in the form of a Circular Note. This course was pursued
in accordance with arrangements that .hagi been made with the
Inspector General of Forests for the investigation each year of two
or three forest trees in the timbers of which it might be thought
there was a possibility of the export trade _b"j“‘i’a’ extended or estab-
lished. The primary object of the endquiry wasthus the trade in
the timber of each species, but opporfunity was taken to collect parti-
n of the tree, the nature of tlic

culars as to the area of distribution 0 Jree ,
forests in which it occurred, the condiuons of soil and climate under

which it luxuriated and the minor CCOUO““C‘ products which it afforded.
Such an enquiry necessarily meant 8 COmp-ete revision and confirma-
tion of the particulars already ?Uthhed in the Dictionary of the
Economic Products of India, snd it has _aCCOrdxr}eg. been thought the
more desirable course to throw the new information into the form of a
revised version of the Dictionary arucie.

The nuinbers shown on the margin are the registration numbers
assigned to the specimens collected as the result of this enquiry.

L. 42-49.
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LAGERSTREMIA
Flos-regin®.

LAGERSTREMIA, Linn.; Gen, Pl I, 783.

. A genus of trees or shrubs which belongs to the Natural Order LYTHRA-
CEXE. It comprises 18 specics, natives of South-East Atia, extending to
Australia. Burma is the centre of the genus. All the species are highly orna-
mental, fnd may be either propagated n garden svil by secd, or by cuttings.

Lagerstreemia Flos-regin, Rets.; Fl. Br. Ind., I1.. 577;
Wight, Ic.,%. 413 ; Index Kewensis, Pt 111, 23; LYTHRACEX.

Syn.—ADAMBE) GLABRY, Lamk. L. AUGUSTY, Wall.; L. MACROCARPA,
Wall.; L. Major, Rets.: L. MINOR, Rets,; L. MUNCHAUSIA,
Willd. ; L. pLicivoLia, Stokes ;" L. REGINE, Roxb.; L. SPECIOSA,
Pers.; MUNCHAUSIL SPECIOSA Linn.

Vern—Arjuna, jaril, Hixp.; Jdrub Bexc.; Gara saskre, Kot.;
Sekra, SaNTAL ;) Ajhar, jurul. AssaM; Bolashari, jalas, Garo ;
Taman, tamdna bondara, BoMB. Bondara, mota-bondara,
KoNKAN; Taman, tamand mota-bondara, tamhena, MaR.;
Kadali, Taw. (,‘/,e,,,,,mgi, Tevr.; Challd, holedasdl, holedasalu,
holehonag ilu, holemathts hole pavase, maruva, Kan.; Adambe,
MaLay.y Eikhmas, kone, yinma, déca, lésani, pyinma, yemg-
ma, BURM.; Kamaungs ¢ 1.\GH.; Murute, murutagass, SING. ;
Arjuna, Savns,

References.—Roxb., FL, [yd,, Ed. C-B:Cr 404 5 Drandis, For. Fl., 240,
Kurs, For. FI. lx’ur.mo. I, 524: I:’nI‘{onu-..I-l. Sylo., t. 29
Gamble, Man, Timb., 203, 203 Dale. & Gils., Bomb. l"l_‘. 48
Mason, Burma and 1ts People, .406, 537, 538, 755 .Sz’r 'W.
Elliot, Fl. Andh., 36 : Works of Siv W. Jones, Voo 1475 51‘”!”1.
Dic., 55 Lisboa, U. Pl Bomb., 80 ; Birdwood, Bomb. Prod.,
330 Talbot, L,';1 of Trees, Shrubs and Climbers, Bomb., 49 :
Forest Trees, Mysore and Coorgs 3rd ed. by Fohn Cameron,
140. 150 ; Kew Report g: Suggestions rc Forest Adwm .,
Madras, 1883, 62 ; Working Plans, Central Colaba, Bumb., 189
and 1895, 209 ; Note ot Inspection of Forests, Assam, 158, 14,
25 Working lans, Goalpard Sdl Forests, Assam, 1894, § : Sug-
gostions e Foremtidms Bre Durma, 1831, g, 56: Working
Llan for Kabauny Resert® Toungoo Dn., 1894, 3 ; Gasetleers:

; —Bombay, X., 37, 4n4: X/,26: X111, 24;:XV., 37,70, Burma,

i 1879-80,°1., 83, 5, 87, 109 118, 135, 135 Il 5, 6, 129, 136,

‘ 164. 168, 156, 201, a1g, 323 357> 208, 270, 275, 300, 325. 437,

447, 534 612, 650, 686, 790 788, 816, 817, 854 : Mysare and

‘ Coorg, L, y7. 615 Impsrid, Gasetteer, 1, 349 Agrielorti-

\

Soc. of Inud., al (01 S"”“S)I V.. 125, 134,208, V1. 41
‘.”1‘{&1” ’7770?'2\,.'(’5_,, 4235 Xl 446 'XIII.. 336 Indiun
Forester, 1., 112, 363 i 11,19 I, 23: IV, g7, 1001 V., 140,
407 VIl g2, 167 VI, 3815 403 414 LX., 2585 X, 3%
134, 532; X1., 258, 288, 320, 321 374, 375 X, 123, 376,
‘ 583 5 XIV, i 19 hrg s Letters No. B. 6,4, dated 25th Murci;
1806, from Asst. (onscroe Forests, Sibsagar Div.; No. B. 53,
l d“_ft‘«i 7th May 1896, from Offe. Dy. Conscrv., Fivests, Garo
g_/:ll: Div; N, . art, dated 15th Fuly 18,6, from Dy
: ‘\{:)'If.c‘"rz., Forests, Cachor Div.; Noo T ko245, duted 27th
(.’«l(('(llfr 1806, prom Conserv, Forests, dsam o Noo B 6g2,
‘ TIZh Tanyary 1847, 1om desto Consore, Porests, Sib-
| jf?.ll""" Div.;, N, pyng dafed 2ied Marddoas A from Dl
: L arect “(ﬁu"’. N Ranarae, AN 153, datd ['!h and i
- 42-49.
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Articie on the subject. (IV. R Futes.) LAGERSTREMIA
) . Flos-regin.

April 18,6, from Dist. F.rest Offier, Poona; No. G. 154,
dflni 25th Fune 1856, from Divl. Forest Officer, Kolaba;
No. G. agn, dated and Scptember 18,6, from Divl. Forest

Officer, Kolaba: No. 8§4—21 G. R, dated 24th March 1896,
fram Dy. Conscrz., Forests, }““”’0 Div.,, Burma - No. 831~
16 A.=2, dated r1th Fuly 1895, from Couserv., Forests, E. !
Circle, Burma; No. 149 F.®, dated 14th August 1846, from |
Dy. Conserv., Forests, {rome Div.; Mo, 2893—54-2, dated
26th Fanuary 1897, Jrom Conscrv., Forests, Pegu Circle, !
Burma ; No. 378 For datcd 3I'Sf Scptembey 1846, from Dist. |
Forest Officer, S Canara; Smp. Inst, _‘Zom'naf, 11, 1846,

P 444 2 DProgress }cporf wf Forest Administration of Assam,

1895-96, p. 14.

Habitat.—A large deciduous 1rée often attaining a height of 1505

feet.

feet with & girth of 6 to 12 feet and 2 bole extending from 15 to 40 |
It is found in abundance in Assam and Burma, and less plenti-
fully in thec Bombay and Madras Presidencics.  Cultivated throughout
India as an avenue trec.

Cultivation.—The tree is reported by all the Forest Officers as

growing wild, no special care being taken to propagate it. The !
following information has bee
tion :—* Natural reproduction 18 not good as the tree grows on low !
and swampy ground with a dens¢ sndergrowth which precludes all!
possibility of seed germinating ’ (Lakhimpur); « It grows wild, no |
special carc being taken to propagatc It, as it reproduccs itself (on |
low land) most luxuriantly evesy Fein sceding most abundantly " | Reg. No.
(Sibsagar): *Itis never Cultivated but reproduces itsclf naturally 8533.
from sced” (Prome). Itis reporled from Burma, Katha Division,
as being associated with teak. rogres
Administration in Assam, 1895“)6’ P 14, itisrcierred to as follows : |
— ¢ Under cultural operations t ‘ ; . A
jarul (Lagerstreemia FIOS-}‘Cgmx) & the Langai and Singla
reserve, Sylhet Division, which in¢
acres previously cstablished
Jhiims in the Bagmara reserve, 22
ing sceds early in May (Garo _}1111:). ;
Soil.—1It is reported as beinf
regards soil requirements, sti y & _
1o suit it” (Sibsagar). By the majority of the C‘Orrcsp‘ondenls the
tree has been observed 10 flourish on flat and low-lying swampy
ground, in places wherc chcmjon 15 &bundant' and 3““05l’hﬁ‘icz
conditions moist, and on the banks of streams. The Forest Officer |
of Sibsagar further writes as follows :—** It grows principally on low- |
lying swampy ground, inundation for 2 porten of the year appearing |
to be favourable to its growth. It, however, appears, though does |
not thrive on high ground or R feclas (tow hills)”  The Bussein |
Forest Officer savs : ** flourishes on rather hizh ground.” - The Forest |
Otticer of the Katha Division, Burma. reports it as flourishing in |
well-drained lacalities. It is fit to D¢ felled at 3:-50 years of age. E

peen collected regarding its reproduc- |

Secds,

In the Progress Repori of Forest |

he additions shown are 79 acres of |
Tudes 6 acres of the year and 73

and 7 8Cres of established jarul sown on ¢
Garo Hills Division.” Period of sow- |

g vavery accommodating tree as |
& clays and rich deep loams scem both !
3

Peculiarity regarding Growth.—It VET¥ rarciv has a clean, stiaight )
y g gl

bole to any great hoirht. s pranches alcst iyvariably, having a
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tendency to a low downward growth. Both the stem and branches
are as a rule much knotted and twisted.

Flowers.—It bears large purple or mauve-coloured flowers which
are discernable from a great distance. During the period of flowering
the country side is & mass of purple or mauve colour, due to the
frequent occurrence of the trce. The flowers appear between March
and July. On account of its ornamental appearance it is cultivated
all over the hotter parnts of India, as far north even as Lahoje.

Fruits.—The fruits ripen in July and August, The forest Officer,

TOme, states that the frnitg ~in his, district ripen in December.
“The seeds form in August and September, and do not fall till
the following May " (Sibsagar Forest O Feb d March "

eavesg, .« in M in February an arc
(Sibsagar), Appear in May and fall © ary

Resin.—« Exydes in" (Aurz). All the information that
has been received frou;l trk?zml-‘or(est O)[ﬁccrs on this point can be
summed up in these few words: * Not collected nor used.” Only
two officers, those of Sibsagar and South Canara, assert that the tree
does not exude any resing The point is still therefore doubtful
whether or not it affords 5 gum. , 1

"r¢.~The Forest Officer of Kheri, Oudh, supplied a sample of

(th f l l ."lc" i f ! ‘l er source 3.11(1

e fac l' I 1 8 were nol furnlshed rom :ln'\ oin )

0 h H gexst“t]n Fl()S’t eg. ‘el l' l ) t b ears
A) ia inag vieided a Ic app

! . '€ hilh M

€rto escaped potice. 1here is no record of the fibre
g put to any yge,
edicine. —The root is prescribed as an astringent. Its rooT,
BARK, Lpaves and uowzr:u are used medicinally by natives
(Beddome), The Rey. L g in an article on the Indigenous Plants
of Ber}gal, states thz;t .lh onngws are narcotic, the bark am.l leaves
PULBALVE (Jour, qopi gror Soc. of dnd. (O Serics). 1X,, 423)-
Dr. Thomson Tepons .“nat {hc fruit of the Pyenma is used in the
oca.l‘a]; lication for_aphthx of the r}loulvh (() {l-x::crr
o ~of Ind. (S/J Series), X1., 446). The Forest Lics
Tome, Burma, writes that the bark is pounded up and usec l):
tbe Burmese medicine : in fever cases. The replies fromt}
“oresl Officers of Assam chcnng‘al and Madras are to the cffect that
o P‘m of the tre ' i Jdicine. . . )
. SPrcne Onms:ﬁsuic.‘li.}?: Efrk of this and of L. indica, Zinn.,
15 considereg stimulant apd febrifuge” (Surgeon-Major W. .
lewary, C'lllatk)‘ an .
Wood) W% 800" Useg of (pe Wood (sometimes called Indian B‘lot‘)df
liroe S Shining, light red hard; annualrings marked by a be't '
‘..rkb(. pores, weight aboyt oM per cubic foot. This is the most
sauabie ‘lvmber of S\‘lhetuC:‘hqr. and Chittasony, and in B}x:n‘.a e
2:‘:‘(‘“ va.ue afier teak, It i: ;ncl in ship-building, and for b 3;3
n.;;;cem[))?s' all kinds of copstius on, timber and carts. The ()nh;
South Indmr,‘“?cm Use it for many parts of their gun-c.\rrmgcn}‘
hley. Ku;: l; 1S used fop buiding, amim Cevion tor canks T ( ”h’:;
heavy, sirn l;c!sulbcs the wood as buiny pale or d.\rlf brown, rat :
o reaked, fibrou but close gramed, tahes a fine pedsh. dn

Ledger.
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Anticle on the subject. (IV’. R. Fat.s.) “‘g‘f:ssr'rfgcfn:m

Burma it is uscd for house posts, planking, beams, schntling for
roofs, carts, boats, paddles, oars, etc. Beddome states that it is very
durable under water, though it soon decays under ground, also
that, in his time, it was employed at the Madras Gun-carriage
manufactory for light and heavy f:heCkS, felloes, and eart naves,
framing and boards of wagons, umlaers, ammunition box boards,
and platform carts.

At a conference held on timbers, at the Colonial and Indian
Exhibition in 1886, it was recommended to carriage-makers in
England, and the suggestion offered that it might be exported from
Calcuta, Chittagong, Rangoon, 88d Madras. The chief supply
comes from the forests of Assam and Cachar, and the timber would,
therefore, be prooeble most readily from Calcutta,

The opinions of the various Forest Ofﬁcers prove it to be of ex-
cellent quality, hard, lasting well when subject to changes of moist to

dry weather, very durable under water, able to stand rough wear, and |

thus very valuable. It is used for purPoses of house and boat build-
ing, for bridges, carts, and in fact fof every kind of work where hard,
casily workable, and durable timber 1S needed. Itisin considerable
demand in Assam as keel pieces for boats that have to pass through
salt water, as it is said 1o resist the aCUOn of salt water better than
any other timber. At an enquiry as t0 the best substitute for Italian
Walnut for use as rifle stocks it w8 I¢commended by the Inspector
General of Forests as the best in his OPinion for that purpose,

As somewhat opposed to the above statement of its merits the Forest
Officer of South Canara reported as follows:—« The wood is soft
and light ; white in colour. Takes olish well and the timber is said
10 be free from shakes and cracks. 1tis, however, said to be so liable
to attack by white-ants that it is not used for any building purposes
nor in any shape whatever.” The confliction of opinion may be due
to the timber attaining a better quality in éssqnl than elsewhere,

A recent report on mechanical tests Of_ this timber by Professor
W. C. Unwin, F.R.S,, at the lmperial Institute, London, may be here
given :—

REPORT ON MECHANICAL TESTS UF AN INDIAN TIMBER.
(By Professor W. C. Unwin, F.RS., etc.)

. . . . . |
The plank dealt with, which was about 2} inches thick and rather |

exceptionally dry (as the wetness teslvsho“‘)y, is described as the timber
of Lagerstreemia-Flos-regio®, or Pyi#ma. The colour of this wood is
brown or light walnat.

A Lluck, weighing s5¢9-3 grams, was tested for densitv.  The specific
gravity was 066, and the heaviness 41°771b per cubic foor.

Some shavings dried in an oven 3l about 1%0°F, for eleven hours
showed the amount of meisture in the tumber o be 13777 per cent. |
reckoned on the weirht of the dry wond.

SurriNG Trsr.—Two tests were male: () with the
plane about parallel to the annual rings, (4
about at right angles to the annual nings.

( shearing
} with the shearing plane

Timber
{(Burmaj.

ﬂeg. No,
8342. -
Timber
1South Indla).
Reg. NO.
8858,

Timber
iSouth
Canarai,

ngiw'fo'
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e e Article on the subject. (W. R. Vates) LAGERSTREMIA’
LAGERSTREEMIA A Revison of the Dictionary o T T Floscregina,
Flos-reginz. S — o Both specimens broke fairly by shearing.  The mean crushing resist-
d (a) BLOCK Oyc. ance is 2762 tons per sq. inch. ) i
Dimensions, 1'935 x 2'036 in:‘}:\cs. ¥ Considering that the wood is not very heavy, its strength is good.
Area sheared, 3939 sq. inches. Domestic and Sacred Uses.—Leaves used as manure which is very
Shearing load, 3,5831. ) much appreciated (South Kanara Report),
. Shearing stress gro-8tb per q. inch = 0407 tons per sq. inch. Trade.—There appears to be no trade in this timber .n any of
(5) Brock 6od. the provinces of India, except Assam. The Forest Officers of the
Dimensions. 1- 080 inches latter province write as follows :—"All timber removed is exported
Area Q}:e:r?gdl 9?5 X li()nch::s : to Bengal. The price of a su?ndmg tree is R6." (Gare Hills).
Shearing load 3293(: l;q : “ Trade exists, about 20,000 cubic feet in logs being yearly exported
Shearing stress, ’533;711» per sq. inch = 07267 tons per sq. inch. to varions places in t‘},\e Sylhet D\Suhc‘{ (‘) Sell:l_ng rice varies from Ri1
Mean shearing resistance, 754, or 0°337 ton per sq. inch. to g_’ per C;lblc 1f°°t (ga(bdf’)B’;ngnl; ::u; 15 district no export due
e . . to distance from large markets of consequent heavy cost of
FRANSVERSE TRST.—Tw ' de wit : \ arge m q y €0S
SN :::— Two tests were made wi h.rcctangular bars ona carriage. The timber is used to a‘sn;all extent locally, but there is
‘ : . . . is iMDET 15'% 1”% 18 gell for Ri-
; Bar 60a.— .  Bar 6yb— ) hes. no regular trade Planks of this tmY ell for Ri1-4
! 92 W;‘:)“:' 32 §(:32'“°h°5 6y B’égm: 2?;? '“f vs to R1-8 each ” (Zakhimpur); there1s lmle.0§ no export trade—except
e Y '5) A — et perhaps in the form of boats (dug-outs) which are used on the Brah-
; Deflections, i | Deflections, in maputra ” (Sibsagar). X
. Load at Ceatre, inches.” | Load at Centre, | _____iPches: Supply.—The Forest OFf cers of At:isam_ report that the ontturn
i inpounds, | ., ispounds. | T cannot even be approximately estimated owing to the trees growing
. 6. | cob. ! Lo 6oa. 0. scattered over large areas. That n0 grcat Quantities can be supplied
— is due to the fact that there is a cofisiderable local demand for it,
°o . . ‘ I Doooo . . .. o569 w677 All mature timber found in accessible places is greedily acquired
50« .+ 1 oues { Gioh | mase . . . 073 by the natives. But there is no. doubt that large stores in inacces-
3}’3 . I o0 | o 2,50 . e; 0 ;;:;’ sible places, when the country is m0re¢ opened out, will be readily
S S 00286 | 3000 . . . e obtained
1,000 . . . * ~ ‘ N . . aee 1°250 . ] . .
oo i :;.3(5’? e Broke. The Forest Officer of South Kanara Writes as follows :—* Limited
LSO ... o'sz 0526 L4000 0 e el e ke as the tree is to narrow belts on river banks and its absence in any
750 0 . 3 -] oSt 4348 - i R ' large numbers on such situations, the supply is here very limited.”
e - < B T T The Forest Officer of Prome, Burma, states that «“if a demand
Both bars broke by tension. arose probably 200 or 300 tons could be supplied at Ri8 to
! The following are the results reduced 1= Rzo per ton in the rough.” *
i T o . T ] (, ;-c;ﬁ;icnt of
; Co-afticicat of | Tlastic
! Bar transverse sticagth. | Range of ctiass, U“i‘""'y' -
. ] in pounds. Lb. per | Tons per
Pounds. - Tonss ‘ s, In. sap. In,
e ’_. - ‘
6oa . . 5 e oto2e0u 11312500 585
6ob . :::n“?“; ! g;; otonsu LT 5024
Mia" . . . 1,0 E 522 " i DS s

ComrrEssioy TEsT.—~Two tests WEFC made i— .
Bluck tye.—Dimensions, 27452 X 2 4,0 inches,
: Height, 655 mghuﬁ,‘ ‘
‘l Area crushed, 6125 5. inches.
Crushing load, 10791 tons,
Crushimg stress, 27759 tons per Sq.
Block O,f. - Dimensions, 2415 < 2740 iches.
| Height, 6°50 inches,

inch.

Area crushed, 020 s inchies, L 42.49.
Crushing load, 10 €8 wons. Gl G D O=No xR & N3 iims =W, B. G,

Crushimy stress, 2705 tens fur =q. irch,

L. 42-49.
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HORNS, ANTLERS, AND HORN-WORK.
(BISON HORN,)

[ Dictionary of Ecomemic Products, Vol, I¥., H. 408.]

e i - e

ORNAMENTAL WORK 15 BISON HORN,

By E. H. MiTKEN, ESQ., Collector of Salt Revenue, Bombay. With introductory
note by MR. D. HOOPER, Curator, Bconomic and Art Section, Indian Museum,

The subject of artistic horn manufactures in India has received Indian horn-
very little notice in the hand-books ani magazines on Indian Art.
The contribution by Mr, E, H. Aitken, which constitutes the feature
of this issue of the Ledger. s, therefore, specially valuable, ss it records
actual observations made in this peculiat industry in the western
portion of India.

The horns that are usually employed in this country are those of
the buffalo and the bison, as the gelatinous coverings present a suit-
able thickness and wide surface for the purposes required, and they
can easily be removed from the bony skeleton.

In Bengal, buffalo horn ornaments are made at Monghyr and | Bengal hora:
mainly consist of necklaoces, bracelets, earrings and brooches. work:
Combs and tooth-combs are manufactured in the city of Dacca where
in 1882 there were said to be .20 t0 25 establishments employing
about one hundred Muhammadans Whose knowledge of the fabrica-
tion of horn is hereditary.

The horns are procured from villages in the interior of the district,
and before being shaped, they are softened by the heat of a furnace.
The tools employed are with a few exceptions similar to those used
by carpenters. The trade was at one time so prosperous that large

H. 408.
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Nadras horn-
work,

Rajputana
horn-work,

Horn buttons.

Bombay horn-
work,

Softening
horn.

Ornamental Work in Bisoo Hom. o

sales were effected in the neighbouring districts .Oi Tippers
Mymensingh, Mukhali and Syihet. Horn walking-sticks are .madet
by the Rarhi caste in Barabati, 8 town in the Balasor District 0
Orissa. . f Vizaga-

In Madras, black horn is procured from the 'hm tracts oB e
patam District, and worked up by the Kamalis or Vish.na . ° d i
a caste of men who are also emp‘o)'ed in the ivory and inlaid sanda

wood industry. Bézique boxes, blotting book covers, book slides

and paper weights made of bisoh horn in Vizagapatam, and %,}0:1&
boxes, work boxes and card cases and picture frames of other kinds
of horn were exhibited at the Melbourne Exhibx.uon. All these
articles were said to be very much admired and obtained a first class
award.

In Kotsh, one of the Rajputana States, some very handsome
articles are made of buffalo horn: These consist of powder flasks

in). Th

(kuppi), powder-horn (singara) and pen-boxe§ (kalamdm)d N e
horn is first moulded by heating: 9 *© the required shape, and tnen
inlaid with ivory and mother-of-Qe&ﬂ- .

The extremities of the hons of MOst animals are conv.ened into
buttons by turning in a lathe, or the refuse pieces, when solid enough,
are softened by heat and p;ehsed into the form of buttons, and
finished off by carving with a shg‘;;p knife. The turnings and . shav-
ings of horns are utilised by the chemical manufacturers in the
preparation of prussiate of potassium.

The horn work in the Bombay Presidency i8 sufficiently dealt with
in the accompanying note, but special attention should be drawa t0
tbe particular method of softening the horn ptacliscd in the Ram?-
giri District. The method adopted i England, already referred to in
the Dictionary of E.omomic Prodws, is to solien the horn by
immersing it first in plain water, anq fierwands in a0 acid bath for
about two weeks. Qther Operators &, ioy hot waters while in Dacct
the dry heat of a furnace renders the, y oy malleable. The use of
heated cocoa-nut oil referred 0 by Mr. Aitken must commend
itself to everybody as the best process. The heated oil is not calcu-
lated to char or discolour the hornj © 1| portio

a smail po
abs.orb?d and help to permanently coud‘\_ Late the fibrous structy
which it is composed. Moreover, it \;{_“ ¥ a trans.ucency to the
¥

n wou‘d be
re of

l{ilnis:«;is article which is not observed in c';:; p work of othef jocalitics.

Ledger.,

Ornamental Work in Bison Horn.  (E. H. Aitken.)

A practical observation of this kind is of great value, and may
be far-reaching in its usefulness.

e
OrnaxenTaL Work 1x Bison Hors by E, H. Aitken, Esq.,
Collector of Salt Revenue, Bombay. .
The art of making ornamental articles in biso. horn is carried on
by a very small number of men, who are also carpenters and metal
workers, in the Ratnigiri Jistrict, especially at Viziadrig. It does
not appear to be an ancient art:they state that it has existed for
only four or five generations, and has been handed down from father
10 son in the few families which practise it.
The reason given for working in bison horn is that the articles for
which there is most demand are small stands for offerings, and other
things which are used by Brahmins, and if they were made of cow
horn the Brahmins would have nothing t0 do with them. The horns
are mostly procured from Malaba®; and cost as much as R1-8 or
Rz fot a single horn.

The process of manufacture is 35 follows: A portion of horn
is kept moist with cocoanut-oil and heated before a fire until it
becomes almost as soft as wax. This may take an hour or more.
It is then worked, or pressed, into the required form, either with
the hands or by means of moulds made of hard wood, and finished
off with scraping tools and a small lathe. It remains to polish
the whole and ornament parts ofl it with simple but graceful
designs. The polishing is done with the leaves of a tree which grows
in the district (Ficus gibbosa, 74" parasitica), which are kept
in stock in a drv state and moistened with water for use, The
ornamentation is done in line with & fine, double-pointed, steel
graving tool. The tools used in this work are indeed all extremely
simple, and there are not many of them. A small, rude lathe, a fine
saw, a few triangular blades, without handles, for scraping and
polishing, a pair of compasses OF callipers, three or four graving
tools of sizes, with perhaps a file or rasp, and moulds made for the
occasion, complete the necessary equipment.

It does not appear that the men work from any models or
designs. Most of the figures are traditional. Perhaps the commonest
article made is a nandi, or sacred bull, supporting a flat tray about
seven inches in diameter, with a cobra rising out of the middle of it

e

and rearing over it with expanded hood. The bull is in one piece,

H. 408.
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made. from the solid half of the horn, which is always black. A
hole is drilled in the back of the bull, in which is fixed the pedestal
of the tray. This is another piece. and consists of a simple stem
of solid horn, turned on the lathe. The tray is made from the base
of the horn and is almost transparent. This is always made in a
mould, after the horn has been thoroughly softened, and a good deal
of labour is expended on it, the edges belng scolloped and the border
elaborately ornamented. But clas! it is fastened to the stem with a
cpm.mon screw nail. The cobra is also made from the translucent
sec}xon of the horn and must be moulded into shape with the hands.
1t is fixed so that the head rears over the middle of the tray, while the
tail, passing through a hole in the bottom, twines round the stem,
The eyes and mouth of the cobra and the scales on its back are
most minutely worked out, It will be observed that this is all line
engraving. There is scarcely anything that can be called carving in
the whole work. Moulding and scratching are the only processes to
which the material lends itgelf.

Other articles commonly made are small ornamental cups, covers
for teacups, buttons and beautifully translucent, round boxes or
caskets® for holding tooth-powder oF other toilet requisites. Some
of the best workmen, however, design and make much more ambi-
tious works than these. A candelabrum, of lampstand, of most
artistic design and elabgrate workmanship, was lately sold in Bombay
for R200. But even original and complicated pieces of work like
this appear to be carried through without any mcde! or design. The
idea is in the workman’s head, and the details grow under his hand.
The figures employed in ornamentation are of a kind familiar to us
in brass work and embroidery, and even rustic mural decoration,
consisting of circles with regular of undulating circumferences,
radiating lines, loops and ring® arranged in graceful, conventional
patterns. As has been said, the principal purchasers of this ware are
Brahmins, but the finer picces of work are hawked about among
Europeans, or wealthy natives, until 8 purchaser is found.

L 3
Similar boxcs are also used as caskets for buidiog dols, —See $asre.

H. 408.
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The following bricf note is taken from the Descriptive Catalog
of contributions from the Bombay Presidency to the Calcutta Inter-
aational Exhibition, 1883-84, by Mr. John Griffiths and Mr. B. A.

upte : —

% Vigiadrig, Jaitdpur, and Mdlvan, in the Ratndgiri district, contain
a few Sutdr families, who know the secret of shaping bison’s horns
into cups, plates, animals, and caskets: Ab(?ut thirty years ago the
only articles turned out were trays and caskets for the worship of
idols, but of late cups of various shapes, lamp.shades, animals,
notably snakes, are made 10 qrder for Eutopeans, which has given
a start to the industry.” ¢ . .

The Bombay Gazetteer, Vol. X., published in 1880, thus describes | Ratnagirt
the industry which is carried on in Ratndgiri and the neighbouring | horn-work.
State S&wantwiri. ,

Ratndgiri @ “ Fancy articles of bison s horn are magle by a few car-
penter families with conciderable skill at Viziadrig, M4lvan, and
R4jépur. The industry is said 10 have é)e?“ started some 200 years
ago at Viziadrig. The horn is xmpl?ﬂef in small quantities from
Malabar and Cochin, the price varying from R1to Rz, according to
size. The horn is heated on 2 moderate fire, and to make it
malleable is softened with cocoamlt'O‘1 and wax. The articles,
varying in price from Rs to RS, are card trays, inkstands, snuff-boxes,
cups for idols, decorated with bulls, deer, and cobras, combs, chains,
handles for sticks, and different kinds of birds and animals. The
demand for the work, perhaps the only specialty in the district, is
very limited, and the workers are few and much indebted,

Siwantwiari - “ Horn work 18 pl'ep‘“'ed by a few Hindu carpen-
ters. Formerly horns were used only for dropping water over 1dols
and for keeping gunpowder. Improvements were made about thirty
years ago, and from thirty to thirty-five  different articles are now
offered for sale, The horns are partly found in Wiri and partly
brought from Malabdr. Their price varies from As. 8 to Rz. The
left horn is more useful than the right as a water-horn in religious
ceremonies, and fetches a higher price. The demand for the articles
is less than it was ten vears agoe The chief of these articles are:
Polished horns, R1-§ to R10 wach; lotuses, tamals, R3 10 BI5;
caskets for keeping idols, sampushios Rz to Ry ; other caskets, Ri to
Rs ; cups, R1 10 Rga pair; trays from k2 t0 R7 each ; small boxes from
R1o to R30; handles for walking cticks, As. 8to R7; small lamps,
nirdnjans, R1 10 R6 a pair; stools, R4 10 Rizeach:wriing boxes, R15
1o R50; knife handles, As. 2 10 Ry ; wrist_chains, R5to Kisa pair;
neck chains, R15 to R30 cach ; watch chaing, R4 1o R20; combs, As. 8
to Rz ; spoons, As. 4 to R1; tumblers R1 to Rg ; buttons As. 1 t0 As.8;
flowerstands, Rs to R20 ; antelopes, goats, cows, oxen, and buffaloes,
R6 10 R30 a pair; and clephants from R1oto R3oa pair.”

Sawantwart
horn-work.
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Casket for holding idol (Sampuhst). From Viziadrig, Ratnigiii,
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Tue SILK INDUSTRY ¥ YAMETHIN DISTRICT.

PyiNsaNa StB-Division,

Note by A. G. CookE, Esq., 1.0, Sub=Divisional Officer, Pyinmana.

The particulars given below are reproduced, with the permission
of the Burma Government, as a supplement to 7%, Agricultaral
Ledger, No. 26 of 1896 :—

" The villages at which silk is worked in the sub-division are the
following :—

Chaungzu, S“‘\L’dai"myaung.
Thayetchaung. Peddnmyaung.
Myogon.

The worm is said to have come originally from Kanyinmaw in the
Magwt district. Iatching takes ten days; the caterpillars moult on
the sth, Sth, 12th, and 17th days after haiching, lying dormant for
one day each time: ten days after the last moult they spin the
cocoon. The fly which kills them when young is called yingyi here,
The sagazv, the puing, phine, €€, 8¢ exactly the same as those
described by Mr. Allan. The sagaw 'S Kept covered for 25 days out
of the 27. The cocoon spinning in the 22024 takes 24 hoyrs
is complete they are put back into the sugaze for two days.

With reference to the Pe-win-02 described ang illustrated in
Mr. Allan’s note. on :his side the Yoma Cis the goz/ (not posit), A
and B being called pozcszan, there is an upright post or lathe to sup-
port the ercction calied Amandaing.

; when it

S. 1829,
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The Silk Industry in Yamethin District.

Ten sagaws are said to yield a viss »of silk. A ':viss 9( silk sells
at about Riz; the market is chiefly at Taungdwingyi. 1 cannot
find there is any trade with Swa (Toungoo), and I do not think it
probable as there is said to be a superior };ind of worm gsed there.
The process of working the tanyinlén 18 c.alled nginthi ; from !'he
tanyinlsn the silk is re-wound on to a 1arger instrument called poya-
hat, which resembles a cross thus—

¢

3

and is turned by a wheel ; this process is called thuthi. No weaving

or dyeing is done here,

With regard to breeding, the bins, ‘ .
placed on a cloth and about 20 females 1n one gice, ten gwes are
sold for the rupee.

The industry would be on8 large
entirely surrounded by forest reserves,
mulberry,

which are here called guwe, are

r scale if the villages were not
which limit the cultivation of

® 1 oviss = 3650 avoirdupois.

S. 1829.
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(GRASS SOWING.)

[ Dictionayy of Ecomomic Products, Vol. III., E. 198a. ]

GRASS-SOWING OPERATIONS v e UMBALLA DISTRICT.

Extract from Correspondence between the Dircctor of Land Records and Agri-
culture, Panjab, and the Senior Secretary to the Financial Commissioner,
Panjab,

The information which follows is given as a supplement to Ze
Agriculiural Ledger, No. 21 of 1896:—

Extract _paragraph 4, of letter No. 1213, dated 8th Fune 1897, from the

Director, Land Records and Agriculture, Pangjab, to the Senior Secre-

tary to the Financial Commissioner Paniab.

» Py . b . o

4. As regards (2) planting and grass-growing operations begun
by Mr. Giadsione in Umballa to fix sandy soils and improve pasture,
the matter was last noticed in the departmental report for 1892-93, and
Mr. Francis and Mr. Duthie's reports on the results of the experi-
ments up to June 1893 were published in No. z1 of 7%ke Agricultural
Ledger for 1896, The beneficial results of the movement started by
him, not only in binding the soil by Preventing the spread of sand
and preserving the land at the foot of the Siwaliks from crumbling
away into fissures, but also in developing the growth of the dind pula*
which found a ready sale as a thatching grass, are undoubted.

The impulse in the beginning depended entirely on Mr. Glad-
stone’s personal influence, and has become weaker since he left
the district, but where the people bave begun to realise that it was

[ * Saccharum ciliare, a%d. (S. Sara, Roxb.)

E. 198 a.
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EMBANKMENTS, Grass-Sowing Operations in the Umballa District.

i

not merely a fad of the Hgkim, but a source of direct profit, it
has spread of itself, Captain Parsons informed me that in some
villages in the Rupar Sub-division, the zemindars now cultivate the
bind pula for sale, and that the town of Shazadpur Magra has been
saved from erosion in the same way as Sadbaura (see The Agricul-
tural Ledger, No. 21 of 1896, page 5) by a series of dands and
plantations of munj grass which caught the silt at cach flood and
Taised the level of the ground, thus finally causing a successful diver-
sion of the stream. Captain Parsons is of opinion that a great many
of the fissures which are so destructive in Umballa could be stopjed
if checked by dind pula at the' first sign of their appearing. but he
adds his conviction that this is working at the wrong end, and that
defence against the ravages of chos and torrents should commence
near their sources in the hills rather than in the plains,

}

'E. 198 a.
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RECLAMATION or REH or USAR IAND.

Sccond Note by DR. d. W, LEATHER, Agricultural Chemist to the Government of
India, on certain experiments which have been carried out JSor that purpose.

In The Agricultural Ledger No. 5 ¢/ 1897 (1) the area and the
nature of the' Usar lands of the North-Western Provinces has been
explained ; (2) the opinions of the several earlier observers has been
quoted regarding the origin of the salts, and the means by which
they have become accumulated in the surface soil ; (3) the experiments
which have been made with a view to rf?nder these lands culturable,
and the results obtained, have been detailed.

1. Object of present Note.—In the present Note the results of
many analyses which the writer has made of Usar soils, from differ-
ent parts of India, are discussed, and {rom these information is given
regarding the nature and quantity of the salts present in the soils
at various depths from the surface. . .

In the next place are given the results of experiments carried out
by the writer on the germination and 8rOWth of plants in artificial
Usar soils, containing known amounts 0f certain salts,

Lastly, the effects produced on {547 Soils by the addition of
such salts as gvpsum, which have the power of neutralising Sodium
Carbonate, are decalt with. . .

2. The Amount of Salts in Usar S0ils, —Itis hardly necessary
to point to the importance of determining ‘bolh _‘1he nature and the
quantity of the soluble salts in these Lsar s0i's.  Without a clear
knowledge of these two items the subject €innot be understood.

1t will be well 10 quote, in the first piace, the analyses of the samples
which have been mude by others, for the Pipers containing the latter
are not generally obtainable and they shou.d be put on record,

R. 67-70.
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In Mr. Medlicott’s Note, published in the Reh Commiuee’s Report,

are the following : — -
Reh—Estimates in Soils. parts in

1,000,
Akrabad (Aligarh), field No. 93:— . !
1. 'l’hr(ce ingches) cube os‘soi\?i;nc\udmg athick crustof reh 1880
2. Farth 2 feet below surface from a freshly dug hole
A :vithin 6 feet of No. ¢, surrounded by the same sur- ey
ace yel . R . . . . . . 4
t 3. Earth 6 feet from surface in t!’!C same hole . . 156
Hydernagar, a hamlet of Nanon (Aligarh), field No. 769 :—
6. Six inches square by 2 feet from a small {6 feet square)
bare spot, but without efflorescence, in midst of a
R rich crop, on same levély and equally irrigated from
a well; water 6 feet from turface,not saline tothe 88
taste . . . I . 3.45
7. A like sample from close by, under rich crop .«
Dasnah, the field of Mr, Michel’s expenment :— 13
(,{ 8. ’lléhree inches cube of soil, "0 v;:gle rek. . . s
>3 o Kankary earth 4 feet from suf . . . 7
51 1. Clay ﬁlr)r'! (pap;y) from a dry channel close by . 497
Sent by Captain Harrison, R.E. N
12. Shahpur  (Cawnpur) field No. 109 su.r‘f:ace,Of
Usar land in which an experiment in sub-soil drain

D age is being made”? . . : ) : . ";72?)
13. Earth at 2 feet from surface . ‘ : : } 151
14. Earth at 5 feet from surface . . . ' * °
Gurioli (Farukhabad), field No- 333 :— 920
16. Surface . . : : . Lo
EJ 17. Earth 2 feet from surface- - : : . . ofo
18. Earth 5 feet from surface

datic Socicty, Londom,
uoted from 9, 1, I{oyalﬁa"”‘"’f Society, ¢
901. XX, paggsg&"‘:“s . or Sel, Gowt, India, P. W. D+
4% page 43— . 4w
F {20' Four iuches cube of soil . - 200
b Wardn Just ovar water . . I .d : ! . d the follow-
Mr. Ward, of the R Schoul of Miues, London, analyse :
ing samples of Usar soi?syz;:-:r: the neighbourhood of the Western Jumna
Canal :— -

No, 1,40 ¥SRT YROM t Neu. 2, 5000 121T,

UANAL. yrow (CANAL,
Depth of sample of soil, ‘v,; cent.oftotal | Per cent. of total
suluble salty 1usoil, i scioble salts tn suth
e ..
Surface . . . . . 2408 ’OZZ?
Two {eet below surface , . . 1835 X 19
Four feet below surface . . 65 -t«)‘i
Six feet below surface . “oy84 »
* Lhis rusidue includc\i - 9038
odium Carbunate . . . . ‘ ) ¢ L 10039
Sodium Sulphate . . . : : : : R
Sedium Chioride . . . * : ’ )

R, 67-70.
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3. Before detailing the analyses of wusar soils which I have made,

a few words may be said regarding the methods of sampling and the
analysis,

For the selection of samples 1 adhered to one method. A hole
having been dug, the samples of soil were cut from the side of the
hole between certain depths. Thus, for example, a s.mple taken
between 1” - 6" will represent the average state of the soil from the
surface to a depth of 6 inches below it ; one tak:n at 6"-2' 6” would
be the average of the 2 fect of earth situated below the former. The
soil having been “air-dried,” it was shaken up with distilled water
for a short time and then the‘WhOl? thrown on a filter, In the earlier
analyses it was attempted to allow the soil to settle, leaving a
clear extract which could be boiled doWn ; but this method is quite
impracticable with the majority of the usar soils, One property
of most usar soils, to which reference will be made more fully in
another paragraph, is that they will not settle in water perfectly;
even if allowed to stand for weeks together. The method of trying
to obtain an extract of the salts by allowing the soils to settle was,
therefore, soon given up and the extract obtained by filtration. The
guantity of soil employed was in all, excepting the'early cases, 100
grammes, which was digested in 500 €. C. of cold distilled water, and
then the whole, including all the sand; thrown on to a perforated por-
celain filter with a cloth covering. The first portions passing through
are always muddy, but the earsh s00MET OF later forms a perfect filter
bed and the extract comes through clear.  The muddy portion (which
has already come through) is then poured backon the filter. By this
means a clear extract is generally, though not always, obtained. It
frequently happens, however, that the extract takes days to pass through,
sometimes the whole will not passthl’_ough the filter atall, and also not
infrequently a filtrate is obtained which appears only semi-transparent.
Such extracts contain solid parlicles, which can be distinguished under
the microscope, but they pass through the fhnest filters. The analysis
of the extract is then carried out by the usual methods.

The figures in the statemenis r¢ W8 all cases paris of salts per 100
parls of soil. L

In calculating the results, all the chiorine is first considered as
combined with sodium and then the sulphuric acid, so far as there is
sodium for it 10 combine with. 1f any sodium then remains it is
considered as carbonate. This assumption is based on the fact that
Sodium Carbonate cannot exist in the presence of Magnesium or
Calcium Sulphates or Chlorides. 1f these salts are brought in con-
tact with solution of Sodium Carbonate, the lauer is rapidly changed
to Sulphate or Chloride as the case may be.

NORTH-WESTERN PROVINCES USAR.

4. The following are the examp:es of U'sar soi's which I have
examined in the Usar plains of the North-Western Provinces and
Oudh :—

R. 67-70.
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(1) Samples were taken in a Reh-covered plain near Bilhaur,
Cawnpur District—

T Yillage Alipur ncar Bilhaue,

r T 2
} »  Salt’ from
« Sollgn isese SEESE " Stace,
NB,CO, ' . . .» 2910 1'081 .236 967
Torat Satrs . 2909 1152 [0 973

(2) A piece of land nenr the village Kakwan, Cawnpl:lr Dnslngt.
The s)pot le:;)elected was occupied, on ‘the one hand‘,‘ by arice field, in
which hole “A.” was dug, whi'st the second hole “ B.” was made 13
a piece of grass.land (village-waste) close by. A bund separate
the two. The rice field was without any visible sign of the prf:lsence
of salt, whilst the grass-land was covered w:th_ it. Thef soxd wtas
in both cases the same, pamely, & clay. Moisture was foun aer:
depth of 6 inches in both holes. In both _holes the plant;jroott‘s‘ r)'mn
observed to reach below the bottom, that is, to & greater dep
40 inches—

e e B — ”—'.

Hole * A. =

£ ——— s, P e o d ':" «6", 67-18". 13”30
g, gv.18n 187-30%

Total Salt . k o1 0017 1168 0‘.293 0'_520
Sodium Carbonate . g.ggg %%17; o013 1°004 0.261 0491
Sodium Sulphate o 0013 s o
Sodium Chloride - I
(3) At village Ibrahimpur, D .
dug 16 feet apart, Hole A, was in Usar ;
left ; it was moist up to the surface and Ver
was met with at 4 feet 6 inches.
Hole B. was in soil on which
visible ; plenty of roots were found
ated at 3 feet. The soil was equa

Hcle ** B. "

istrict. Cawnpur, two holes were
no sign of grass roots were
y damp at 3 feet ; tankar

grass was growing ; no salt was
down to 4 feet, tankar was situ-
11y moist with hole A —

Ve e 3 N h. Hole B_

- A. Grass patch,

Reh pateh. Hole e A e st

e e e WL @ ae e
1 -6, 6 . .0 3 ‘402 '387 327

Sodium Carbonate 1728 254 098
Sodium Sulphate . *204

s

Sodium Chloride . 046 ... s I
_ToraL Sarts L ""012‘ "'292 96 *428 418 ‘395

in District Farrukabad, 1 selected

(4) Near village Barauli, | patches of cultivation occurred

sarnples frorln a place where severa
in an usar plain,
Hole “ A.” was dug in g cultivated patch where the crop was good.
Hole “B.” was made where the salts were efflorescing in large
amount. It was 46 yards from “A.” From it two samples S
taken. Hole “C,” was made where grass was growing well; it ws

28 yards from “B,” fyole ¢ D.” was dug where the grass was

R. 67-70.
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covered with salt. It was 31 yards from “C.” All the holes were
In a nearly straight line.

“Hote “ A" “B," e D,
A e ———

~
T ! .6, 6 - jom, gw. 30", ! V.o, 6"« 30",

Total Salt . . o0l2 1494 1616 o016 1o g5 o°20g

Sodium Carbonate . o087 0’159 0116 o'o2n
Sodium Sulphate 1’313 1388 1’186 o191
Sodium Chloride . o6 ooy 0087 o020

Kankar was found in hole *“ B.” at "4 feet from the surface and
in hole “C.” at 3 feet, but néne was found in the other holes
within the depth to which they were dug. It will be observed that
the principal salt in this place was Sodium Sulphate. The soil wasa
clay-loam, .

(5) The next case was of a somewhat different type. The fore-
going are examples of soil covered With salt, near to which there was
cultivation. It often happens that the people apply the term usas
to land on which no salt is visible and this is such an one. The land
was situated near Rasulabad, District Cawnpur, and a healthy crop
was growing in the middle of one Of these usar plains, It occurred
to me, therefore, to have a hole dug, the one end of which extended
into the cropped land, the other int0 the wsar. The hole was 3
yards long and 1 yard deep. On e€Xamination I could discern
no difference in the soil at either end. The soil was sampled to a
depth of 3 feet and the results of the analyses are as follows :—

In fields, In usar,
Sodium Carbonate . » ° 0099 07277

Sodium Sulphate . . . very little. o125
Sodium Chloride . . - 0018 0°053 ]
(6) The following shows the quantity of salt in some ser Jand g !
Barra, Cawnpur District :— ' |

1”6 %, 6”-4' 6" E

Sodium Carbonate . . o 834 194 |

Sedium Sulphate . . d "156 ’

Sodium Chloride ., « -+ *052 ‘007 !

(7) Near Unao,a hole was dug in 8n “ Usar” plain on which no |
salts were visible, and an average Sample of the first 4 feet of earl, [
taken :e— {

Sodium Carbonate . . . . . ‘095
Sodium Sulphate . . . . . 071
Sodium Chloride . . . . . 005

(8) At village Seora, District Unao. samples of soil were taken |
from an wsar plain. There was some salton the surface. The !
soil was a loam, and the sub-soil water was only about 4-6 feet
bencath the surface, :

R ‘
Sodium Carbonate . . ‘337 "203 ‘
Sodium Sulphate . . . ‘108 ‘044 (
Sodium Chloride . . . 020 ‘020
R. 67-70.
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(14) Samples of soii from two holes in the Usar Experimental

(9) An Usar plain near village Amramau, Unao District, soil “*Reserve” a1 Gursikran, Aligarh, and from one hole in the land ad-
clay, with some s?alt efflorescing and grass growing on most parts Joming the “ Reserve” contained the following amounts of salts :—
¥y ; ¢ . — 2 A
' N . o (1) e e e B RESSSSSS e TR -
of it. The hole wa cet deep: the earth was moist, n - : :
ro met anpue 4 feat rpat about 4to 8 fect below Plot 35 in, i « glot 24 in Land outside
kankar was met with, Sub-soil wate “Reserve.” | cserve, Reserve,
surface 1~ v 6%-2 0", f o "; it "—:-;z"]. sft‘ o “l ot
Y dium Carbonate . . . ©79 043 2t st 3 | 3t k112" i3 .'3 .
Sodium Sulphate . . . 234 949 - —

. e 08 18 ) T |
Sodium Chloride . . . 004 S . Sodium Carbanate .| ‘172 1-350 '27II "189 { 089,052 ‘588 |'519] ‘243
(10) Inan Usar plain, village Banthra. Lucknow District, were

> Sodium Sulphate .| 073 ;088,035 ‘l'é2 [*o42' ... | 035 ‘042
B : ¢) e . - H - 3 16 . . rot 2380 *a=Ri - . .
patches of cultivation, tl.,e remainder being ‘!!‘mal.l} chered “\:\}:L}; Sodium Chioride . 169 | 187f 0.29E 335 l 250’ 038’ 023 023‘ 005
grass and but little salt was visible. In }he C'lhll\'Ilthn were p:;; rac- e S R e S NN
of soil on which no crop was growing, ‘h‘§ being a cor'nmtlm c;-:;{o\e Grass was growing on Plots 24 and 35, but none where the other
teristic of Lsar. Two holes were dug: Hole A.in the sar ']a‘;“ soil at hole was made. .
B. in one of the bire patches in the middle of a crop ‘Ch At (15) Samples of soil were taken in 1896 from four holes in the
Hole A. was a clay, very dry and hard, no kankar was met w 1. met same “ Reserve” at Gursikran, Aligarh.  Some land was ploughed up
Hole B. the soil was a clayey loam, moist and no Rankar was in 1895 and wheat was sown in the cold weather of 1895-g6. It was
with :— Hole B then found that on some parts the wheat was most luxuriant, whilst
Hole A. o on other places not a blade of corn g7¢W. Two of the holes, Nos. 1
T T 7. Ao, : * d :
AN T A R and 2, were in one plot of wheat, INos. }t}?ﬂ 4 were in another plot,
Sodium Carb . 164 121 001 042 In each case the pairs of holes were Within a couple of feet of one
Sodium Su{pt?:;te . o3z 019 ot 007 another. Where holes 1 and 3 were made the wheat was excellent,
Sodium Chloride ‘woy 1007 whilst at the spots where holes z and 4 Were made no wheat grew
_— ; i 1.
(11) At village Chinhat, Lucknow District, the ll";’ h“l‘sd l:i?: L I
lkxght loam. | _'Il‘h‘e usar is clay, with but little salt on ’ \v://::: Wheat | Wh:;: wweff:atno
ar genenally lying on the surface— Vg, 672’ o, grew well. Brew. | grew well. grew.
. . . PP >
Sodium Carbonate . . ¢ .:)9(7, -é:? 15t Depth. 17-6". 6" | e, 1767,
Sodium Sulphate . . . ) 43 044 —_— b P .
Sodium Chloride , « ° o4 Sodium Carbonate i o8 03 |
. Sodi . . *251
(12) On an Usar plain to the north of Bara Banki are pazih%s Sodium Sulphate . S
of cultivation. Holes were dug, A- in the Usar Wh‘lch tv)orc'g?l;ry ir; Sodium Chloride . ' o ‘010 o6z s
ina field of Arkar ( Cajanus indicus). Th;lcszltl ei‘t‘::rsl‘)r“;cc nor — — —_—
both cases, being a stiff clay. S«'l’lt was nO!: VISID fectly dry and very 2nd l)epth. ‘[ 6'-1'6". 6"-1' 6”. "6-1' 6", 6"-1' 6"
was any kankar present. The sOl} at A. was per y dry —_— ——
hard, that at B. was damp and soft—= Hole A. Hole B. Sodium Carbonate 061 416 043 "332
VL TS, 16, gg:iiium g":}phate .o 013
. . um oride . . . e 00 .
Sodium Carbonate . . ‘099 127 008 1de . ! 5 012
Sodium Sulphate . . 023 016 I P P e
SOdlum Ch‘OI’idQ ) . 008 o1 .o . 3rd Deplh. 3'6"'.{6”- 3 6 -4 6", 3! 6"-4' 6", 3: 6.-4' 6".
. et o ¢ —_— e T T -
(13) At village Jarws}, Bahraich District, was a small arca wi
salt on it. ‘This \gvasj hz:"évcr. not an Usar plain in the ordinary godium garbonate . ‘072 ‘240 ‘340 ‘237
sense, bein ' , fvation— odium Sulphate , A
Ing mostly under cultivati Vot Sodium Chioride . 017 ‘012 or3
Sodium CarbOnatc . . . . 012 B e R e S A S .
SOdillm Sul hat " : . . . . 054 T T B . ST
Sodium Chlc';ride(- . . . . . ‘080 R. 67-70.
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Al (16) Samples of soil from 6 holes in the Usar * Reserve " at Cherat. 1,;,,?';‘:,;“%2“;&‘32? “cﬁin;l{,e “x‘;fers: t x?;:jzfgaff::g’cghi?l} ii- low
igark H . e i A ’ nsist ot very
thegl? n‘(i czt“‘:}a‘:{fd.the following quantities of salts. Grass covered similar land to the usar of the North-Western Provinces and Oudh};
g y i— R . l};ey]are level lands of yellow alluvium containing a high proportion
- e TR ST TS = - —————— of cla
ole 3. | Hole 4. . Holes. | Hole6. ¥ .
Hole 1. H_ol_c 2. | H 15:_1! _Hjlf 4 __?___5_'.,::.“ _The following notes describe the usar of Ferozepur, the land in the
1st Depth. IR AR ICRPLAR IR T IRCAPLANNRERY & neighbourhood of the Chenab Canal, and Muzaffargar®, the chemical
| : 1 D R SRS ﬂ?ﬂlyses of the soils being added. In addition to thesc some analyses
. - - 1 | of wsar soil from iven.
Igoog!um galrblonate‘ ‘195 647 416 813 I 360 :3z§ 7. The CM'E‘:EOZ;:YL%{LI travelled over the following route
S e’ | | Wl e e G on s et - K Ko oo, Vani, Kelotr, Saidnagar, Sagas
. . 095 J023 | oy 3 Nansuanalz.Marh, Mochiwalla, Salgl.a-_
— = | U Speaking generally there is a distinct difference between the land
and Depth. ‘ t-3ft | eyt | 3 ft bor-g it ‘ -3 fto o 13 which 1 saw on this route from Killa Ram Kaur to Sagar and that
S R ,,/»)——‘i s ‘—~ o e which 1 examined between Sagar and Sangia,
| Sodium Carbonate |  -2q1 -585 528 831t 297 1 43 In the former indicated coumlfy the village sites appear to be
Sodium Sulphate .| o2y 373 023 obo ! 094 *109 generally on a soil of good brown loam, well cultivated and bearing a
Sodium Chloride .| ... 102 020 092 | 050 fair number of trees. In between them there are large stretches of
ocium Mende - > a greyish clay. These are the so-called kalrati lands. They are
ard Depth Tl e T | a6 | 36 rarely cultivated and a few babuls. €tc-, are the only trees which break
_______P"___‘ 36 | 3-61t. 3-6ft. | 300 :j . their monotony. The vegetation 1S scantier than on similar land in
' X e R \ the North-Western Provinces. but they are rarely cut up by surface
Sodium Carbanate ‘105 1050 115 | o3y’ 022 drainage (perhaps because the rgmfall is lighter).
gﬁgunx Sualphate . 021 ' L oz ‘oil But, although these kalrafl lands have been considered to be
| Sodium Chloride .| ‘041 { 008 o1z, 133 unculturable on account of the salt they contain, I found only very
e ! ‘ [ B L S slight evidence of the presence of such injurious substances, indced
$ 5. Looking over then al\";;eé of these various samples, it will nf\\as only‘here andthere in the water-courses that any indications
| be seen that generally a‘r‘\] ¥Ct which is present in greatest quantity 0 %monscmg.sa]ts were to be seel f ’
' is Sodium Ca\’b()nate) I; 5 cases ORlY (Nos. 4 and y) was | he _fO”owmg’ are the ana.l,\sesdf) hsam_plgs of soil taken at four
| Sodium Sulphate the rincinal salt; in four other cases it was present pfaces in uncultivated kalraft land ; there is in addition one sample
| to the extent of '1 to _Pz ggpgcm ) ;)anfél{a/iva_;fd kalrati land and one of & good loam near some kalrati
“ In no case was Sodi ~nloride present in considerable amouat village Kaliki. Lo
| i loride pres ¢ . . . -
' In the soil of Plots ;,:Tn:flgs at Gﬁrsikr.m this salt was present in vang;‘)n‘;“i(ﬁ) were taken in land 1? village Kolotara at a spot_200
' amount varying from 1 to -3 per cent-: but this is exceptionai. Raibahs n I‘\?O"h'“'es‘ of the ?9*°°r?d enc; S‘?“e on the Gajar Gola
. Also it will be scen that where the saits are present in any mate- sur]f';c i 0 grass was growing 8be s salt was apparent on the
. rial quantity, the greater part is present in the first few inches of It ¢, but some little salt was t0 " fe(ei'? in the water-courses.
surface soil and the pro g}ﬁof{ then rapidly diminishes. anal  was about the worst spot 1 couid indin the neighbourhood. The
On the other hang in those soils in which grass or other ;;“?c';ls‘;fm;}l‘"w that there W?Scsor“)‘gnf‘iof:t‘Ofci?d‘.“;“ S“%ﬁ;h“‘ev with
1 ! , REIRNT _ This . er propoitions of Lar anc oride, he land i
+  plants are growing, the salts are much more evenly diffused.  This ) P i Do n
' s very clearly seegn in thzl‘:a:c of the samples taken al Gursikran t}allccer:lfcrl:“) was being brought undegcm:n)mloq. (c) and (d) were
[ (Nos. 14 and 15) and Cherat (No. 16). In No. 15 at Gursikran they com’rn' two spots near the S{gﬁr ”llnoa ow in kalrati land, and
(Holes 2 and 4) nothing was growing at the time the samples werc surface ".‘l" practically no_salts 2( ; ' “" was selected from the
taken, but grasses had been allowed to grow for many years until the i soil of a cultivated field of & raft land near sample (c). (/)
‘ year 189s. en s}za sample of good loam from a field near Sagar Bungalow () and
: PANTAB USAR. ;3u)n r";ll'g fl'OITT} village Kaliki, 2 mils north-west of Nanuana
AT w. is ‘o . o X
6. In November 1895, 1 visited the Districts Karnal, Ferozepuf, ish P’Ch 11\{5 land is of the same‘ n'au;rg as the foregoing,is a stiff-
Muzaffargarh and the Ctsx' b Canal in the Panjab, in ail of which vestire y% :n]n is termed kalraf )".'w‘ 1¢ people. There was no
i Usar land occurs. It iesm:\;so calted kulm/il land, and the salts ni'ne%l [())rasc‘:izglrl] the 5}“‘”“!9-1““‘1145 ““_‘}‘]‘”bf sleen, the surface soil con-
8- N 16 land, ; ' ¢ : ally no harmful salts: st the sub-soil contained 2
. For the sake of unitormity the term Usar land little Sodium Salphate. Nor was there in the vicinity any salta ?nulhz

| are called kallgy
| will be adhered 1,

R. €7-70.
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ionally lodge
water channels or on the spots where water must Occasionay o, o e
afterkrain. Sample (1) wasrf)rom a field of good loam from villsg
Kaliki. . w, in
In the country south-cast from the I\anudﬂf\ aa ]g::rgagou; be
villages Burj Dara and Dinga, the cultivated lancs Jr)cas scemed to
somewhat stifier than at Kaliki, whilst the galzl:;f clays. A litle
be of a distinctly lighter nature thaf the x{nnnels due possibly
salt was present in one or two of the irfigaung ¢ he bare patches in
to the well water :ed; but it had not produced 1‘ ‘\i'es‘tern Provinces
the ficlds which are so characteristic 0f the North-

e = g - T

VitLacE KALIKL

i ‘ . . !
E KotoTara, NEAR SAQAR BU)\G:\LOW..’
L= l’*"”/;‘-’_‘——— "2*“;'_;\"5 N.-W. of
°84 5 ’g 3 * Naguana Bunga-
o % £ |= = ! low,
ZEs boo g S
! “Ow ) ol 2] 1 . !
2 X = i S ';‘: a . ! S ¢
o g g "2} E L 8 | E
AL RPN FERRN- SR B R T
B3y 25 [P |22 | =% 1 g | 3
g lon gk i 3 :
ga8 lga 8% FF 1o X 1T
b — . N oo
\ et . . ?9. © ”;‘)
» © . N 2
AR RR \ LI L s
- ¥e) - - - — : -
slals | 2] = Si®l= =
,\f__‘ \_f._l i ,.——P'l - i oo o4 Vil
7 * PARI S 54 | <vibe
Sodium Carbonate .| “ogs | *ags | Nil. | Nib: o4s| Ni 7 | o
Sodium Sulphate .| *8o1 \ 475 | ‘o34 Nl | N Nil. ] ro76 | ra10 1 Mil.
. il . ‘003 | ‘01 '029
Sodiam Chloride ‘146 " ‘a0 o11| “o1! Nil onsI 003 7 |

— T T T T T s -

8. Ina N;)tc \\;rit:te.l; by Mr. M. F. O'Dwyer, C.8., in 1894 the kal-

( i i ibed 1—
/£ lands of this locality are thus desct! L
i “‘a'.l‘he villages in they 15t Division of the Chenab Canal irrigating

TH ianwala Rajbahas and the Kot

the Vaniki, Gajar Gola, and Kalian®a .
flé?\!:;:a branih, have.]as a rule, a Jarge art of their areas affected by
tallar, otherwise known as shor OF ren,
white eflorescence on the surface. 1€ S i clay
are found in deposit is generally a sutt clay,

was too stiff and thirsty to grow barani crops with the small rainfal

of this tract, and the zemindars were averse to sinking wells in 1%

R. 67-70.
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when it takes the form of a

oil in which these sodium salts
sourish or salt to the
taste, and is known as &alrafi in contrast 10 the sweet clay kr:io“'n :Z.i
roki which is the best of all soils. The kallar or kalrati lan S?The
times rests on a stratam of kankar. Previous to ghe opening 0 :
Chenab Canal no attempt was made to cultivate this sour clay e;ce;;t
here and there in low hollows, where drainage water collected.

REH.

partly owing to the difficulty of boring through a stratum of hard clay,
with perhaps layers of kankar sandwiched in here and there, but
chiefly because they believed that the land could not be made pro-
ductive even with well water, which, they said, would bring the re or
shora to the surface and render the land worthless. In fact in previous
settlements this land, which in round Dumbers embraces over one-
third of the total area of the Wazirabad Tahsil, and abput one-fourth
of Hafizabad, was recorded as ghairmumkin, i.e., unculturable waste.”

I had, therefore, expected to meet With a sta‘ of things similar to
those in the North-Western Provinces and was scmewhat surprised to
find so little evidence of salts in the s0il.e Tbe analyses leave no doubt,
however, that, excepting hete and there, this soil is not (at least at the
surface) seriously impregnated with sodium salts. Like all this
Indian alluvium, the sub-soil drainage 1s liable to be imperfect, more
especially in the absence of vegetation, and probably on this account
all these waste lands contain a small proportion of sodium salts. It can-
not be too carefully borne in mind that, although this ek is in all pro-
bability the refuse sodium salts of the soil, liberated but not assimilated
by plants, and although, also. the amount of water withdrawn from below
by plants in cultivated areas and dissipated into the atmosphere is
greater than where vegetation is absent or but poor, there is at the
same time in cultivated land a much more perfect circulation of water,
the roots descending, as they do for many feet, keep the sub-soil open,
and the nataral conditions for drainage are fulfilled. These kalrafi
lands certainly appear in some cases 10 be quite different from the
cultivated lands round the villages; they are generally clays, and it ap-
peared to me that herein lies possibly the explanation why they are
generally left for grazing ; they are more difficult to plough and cultivate
and the people will naturally choose the loams for raising produce so
long as there is any choice in the matter. With the advent of a
plentiful supply of water, sachasis assured by the Chenab Canal, their
cultivation of this land is rendered comparatively easy and, although
there seems to have been at first & belief among the people that such
land would not produce crops, that creed has now broken down
and doubtless they will be cultivated in the future, a change which
will probably be very beneficial t0 them, Touching this point I
quote again from Mr. O’'Dwyer’s Note— _

“As remarked by Fateh Ali 8hah. Zilladar, in his report,
even when the canal was opened_ in July 1‘887, the zemindars
thought it useless to attempt breaking up this land even with
canal water, and it was not till 2 few of the more enterprising
set the example by growing rice with success on kallar land, that
their opposition was overcome. 1 hereafter there was a gencral
movement to growing rice on such lands with canal irrigation, which
is still extending, and many villages with a light loamy soil far
superior to the kallar for barani OF well cultivation, now envy their
neighbours the possession of the large kallar areas, which till the
advent of the canal were regarded as worthless cven for grazing,”

“So slow, however, are the peopie to give up the old tradition, that

even after they had seen good crops of rice grown on kallar, they
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ck on the opinion that such land would after one or two crop-

fp._;\: gtlabecome exhausted and afterwards become quite barren. S‘{hen
I joined the Setilement in September 1889, this was the nniversa c}:y
of the Hafizabad zemindars. When 1 now confront them wm; the
fact that the same land has gone on yielding ex;ellcnt crops o‘t!"ce
for six or seven years in succession, they have to give up t:lat posi 1(::,
but fall back on another and at present more plausnb‘e oggérza;
that this kallar land will grow only rice, and that in ye;r y decreas-
ing quantities, akd will not grow Spring crops such as
barley.” . . o

« Meantime other ka/lar villages (there 1s an extensive Ergutpbe_
them from Jalalpur to Pindi Bhattian running parallel with g be
yond the influence of the river) which have not yet recewgcd tg
capal irrigation, are clamouring to have canal water exten el
them, and complain that, unless this is done, they will be com%eb]y
broken down, as tenants are deserting them for the more profitable
and less laborious cultivation on the canal.

9. Nanuana to Marh.—For several miles after leavx:g E:r:t‘s
nuana, the soil on the south-eastesn side of the canal is in mgeyo‘f)‘the
fairly clayey. Passing them to the other (nonh-wcst_crn? 51  one
canal, I found that the soil becomes somewhat lighter in r'mugc a ne
approaches Mochiwalla Bungalow, and there were occ'nsno;m zppec\._
ances of salt in the canal banks. But the land, even in the depres
sions or holes, did not exhibit any accumulations of salts, as 15\ SL“;"'
ally the case in Usar land, Here and there the surface }_\adht e ;s]tl:
black crust, which all the more clayey soils exhibit in the
areas,

Near Mochiwalla and thence more or less al llhcl Wa}I’ stf\vzgf:t
there are more indications of salts in the surface soi ;‘um the north-
where on this canal. There is a fairly strong patc 1(”; )[‘ jbanha
western side of the canal ar Mochiwalla, between it and the 8] d‘lll‘é
but further out in the waste land the salts d\sappyear'_aglm alr; c:“
soil seems to be somewhat more clayey- In the follo\\lmgl - :: ‘the
of analyses those marked (q) and (¢) arc from 2 ;‘,oe C}f::e there
bridge in the area between the canal and the Ra]ba.la- st of which
was a very considerable amount of Salts in the so, moS
was at the surface. i

From Mochiwalla to Marh the soil appcarcd to becgme dec:;‘lee;);
less clayey and a newly sown hedge Of shisham near the cva}nzfa ‘lh
flourishing (excepting in places), and showed excellert grO\\l‘\‘ or cl
eight months since it wag planted. But here and there ncar the rox
litle patches occur, where calts have cffloresced on the n_'ngaln(?n
channel of this hedge, and the trees have died away here in great
measure. To the west of the Marh Bungalow the soil is cverywhere
a yellow loam and even sandy in places. Nevertheless there are 10
many of the fields very distinct signs of salt eftlorescence exhibited in
some places by the weak patches-in the rabi crops, whereas in othcrs‘
the salts had effloresced on (he surface. The analyses (¢) and @ 81“'
of soil taken from a leve] pl (about 5o yards north-west of the
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Railway and 100 yards north of the road to Marh), next to a field
w}?ere a considerable bare patch bad occurred in aturnip crop. The
s50il was a red loam. No salt was apparent on the surface. Here
there was hardly any Sodium Carbonate ; the greater part of the salts
consisted of Sodium Sulphate.
Further to the west of the village Marh there is an area mach
more seriously affected and which has all the charactgristics of the
North-Western Provinces Lsar- The salts had cropped out here
bad;y in places and the soil was somewhat clayeys
or some miles the bank of the canal between Marh and Sangla

has proved to be readily attacked by the-water—the soil does not bind
gnd _the salts crop out badly everywhere on the banks. A new bank
is being formed by allowing the canal to deposit silt in tanks on the
north-western side of the canal. In the bottoms of those of the tanks
to which water had not yet been admitted, the salts had effloresced.
_Analyses (¢) (/) and (g) in the following statement are those of
soils taken from a’spot south of Sangla Bungalow, It is fairly repre-
sentative of the sort of land in that neighbourhood. Here again there
was but little Sodium Carbonate, the greater part of the salts consisted
of Sodium Sulphate—

Sodium Carbonate .| 2417 *045 Nil. | ‘os ‘120 ‘148 015
Sodium Sulphate . 1‘315 ‘185 *256 ? ‘557 1°312 ‘944 ‘277
Sodium Chloride I 003 163 ‘280 *654 ‘572 ‘175

Mochiwalla | Half mile W, of Sangla Bungalow
Bungalow. Marh Bungalow, 5ompound.

|
(a) ') (o) | (d) () n |«
In_(‘". G”-l)é”. l"-6'- » 61 6". ‘71_611’ 6”‘1’6”- 3165)'6'.

—_—
——— ] —

10. From the foregoing it will be evident that, judging by the
state of the surface soil, the kalraft lands in the vicinity of the upper
part of the Chenab Canal, there is VeTy little salt at all. Even with
half a per cent. of Sodium Sulphate itis doubtful, for reasons set forth
in paragraph 32 ot this paper, if it would occasion serious damage
to crops. It is also probable that the more vigorously such land is
cultivated, the more perfectly will these salts be prevented from ac-
cumulating at or near the surface, even if they do not entirely drain
away.

Within the area further down the canal, 7.e., from Mochiwalla west-
“.'ards‘, there seemed to be much more salt in the soil. At the same
time 1t appears to be principally Sodium Sulphate with small pro-
portions of Carbonate. The amount of Chloride appears to be
larger than in the North-Western Provinces and Oudh soils.

11. Muzaffargarh Usar.—In the Muzaffargarh District, there
is much evidence of Rc4 in the £4adir land of the Chenab

River. This Re4 bears the characteristic appearances of “black
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alkali” asthe Americans call Sodium Carbonaté; it appears in
both cultivated as in uncuhi::ted land, and it was fre uently & mg;ger
of surprise to me that crops grow in this land at all the s;‘-ﬁ:;
however, all river silt of recent origin and contain$ a hig dpl‘ pal
of sand in the sub.sail, In some of the grazing grmfunor:over the
pure coarse sand thrown up by moles ©f worms. b, a8 occurred
land is liable 10 occasional floods from the river Chena .d to diffuse
in 1894. Henceitis probable that the salts ar¢ causi\trate at the
through the soil’unnunally more or less and only SI?;: g ub-soil water

surface for comparatively short periods of time- fe St )
level is everywhere near the surface. a%CT28INE 5-10 le¢ Jysed :—(a)

The following samples of soi were selected and anfa Ym’ whic
To the west of Muzaffargarh here is a bad piece 0 l’;as tsual,
a}f:fects alike cultivated and unc\!m‘"‘“‘fd\lans , though,
the salt appears in great tity on the latter. ,

Hole pll)ein graz%;g 1:‘(? “:‘;.ex); water flows or lies lgteéitllllo g‘é‘sﬁ
grew just here though the main portion Wwas .cqver.e n, 100 yards
coarse grass. 'There was cultivation, vith well ’"'g‘.m‘o & of river silt
off. Water at 10 feet from surface. The soil consiste
with no clay, and moisture existed UP to the surface.h I mile further

Hole 2 in the same grazing round, thoughl A but the salt
north ; the conditions were similar 0 those at Hole ;'bl lies here
scemed to be present in larger smount. Water proba )t' Hole 1s
after the rains. The soil was Some‘wmthdne:fa‘é‘;n ¥ ,
moistare appeared at about 8 inches below the ST - -

The anESyses are set :)Et in the following -sme?:e:lt).omﬁ; l?;::g
places there was a large amount of both Sodium 2
Sulphate ; maore than sufficient to damage crop_s‘. south of Muzaffar-

(5) Ata village Gazanfargarh, about 18 mi et ular swamp and
garh, there is a piece of bad usar; Wh.‘ch hy ar'elgh samples from
appeared to extend g considerable distances irl (;)d \Ece The
“Hole 3" in the statement were taken ata faity o pé up to the
soil consisted of dark-coloured silt, PO clay, with moistut 19?nd and
surface. This area is not culzivalcd= but used & abgn:vz;?g A parnt
appeared to be subject to pcriodim\ _submersion Y A sample of
of it was occupied by a jhil at the time of my'.‘ﬁs"’e Mohammad-
average good cultivated land was taken at ﬂicl;‘nagi Hole 4 inthe
pur, near Gazanfargarh, and the analysis is labetiee ‘

statement.— o
M I TV ! - 1 ]G zanfargarh Mol‘lam-
aMyzaffargarh, @ aZ nfar » | madper

Mulllaof{:r‘imh' “Hole 2. ‘ fole 3 | Tl 4.

e e
IS

170", ‘ir')"-l'()" . —
—————— i R T
. comt. | cout. | ocnts | cont- | cont. c?:.:s °1‘:,"‘;
Sodium Carbonate « { 3oyt | 197 | 733/ 337 i S SR 083
Sodium Sulphate .| 1407 | 115 5431 5721 AR 052
Sodium Chloride .| ‘076 | ‘035 “03" 040 \ 11333 i or

1 . . . "y
) 6" \6”‘1'(1".1 VA, a6t %%,

ez o - e~ - T
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But all the way from Muzaffargarh to Gazanfargarh there is much
Rek in the fields. and 1 was surprised to see so much cultivation.
There were many cultivated fields which apparently had as much
reh in the sarface soil, as would have prevented their cultivation in
the North-Western Provinces. This is, 1 believe, not due to any
superiority in methads of cultivation or to the presence of an espe-
cially good class of cultivator. In fact the reverse was rather the
case, the implements and cattle béing of a worse class than in most
parts of the North-Western Provinces, and the eultivation generally
anything but good. Nor is the nature of the salts of a less pernicious
description than in other affected places, for, as the analyses show,
they consist of Sodium Carbonate and Sulphate in about equal
amount. 1 believe that it is in 8 great measure due to the presence
of a large proportion of coarse sand in the sub-soil and the conse-
quent open nature of the land, together with a plentiful supply of
sub-soil water near the surface, thus probably allowing the salts to
become periodically diffused more OF less, that the cultivation is as
good as it is. e s

12. Ferozepur District.—In this district T saw (during a jour-
ney from Ferozepur to ]ellalabad) but little usar or kallar land. Near
Ferozepur some of the land of 0n€ village was affected, and again
at Jellalabad there was an area of usar land.

From the analyses of these S0ils (2ide the following statement)
it will be seen that'the amount of salts present in the surface soil of

the cultivated fields near Ferozepuf Was notinconsiderable, though
there was at the same time no Sodium Carbonate. The land at
Jellalabad contuined very considerable quantities of all the three
sodium salts :—

PR = S IS I

 Psar soil from . R .
. caltivated field Usar soil from uncultivated
in village near land at fellalabad, Feroze-

Fetozepur? pur District,

—TETTTTTT T ——
! 106", 176", 616",
' _——— -
; ?
N a ! hYi 68 .
Sodium Carbonate . . z . 1-6b8 142
Sodium Sulphate . 534 ! 4165 520
Sodium Chloride . i 2ud ; I"joo ‘087

13. Changa Manga.—Quiside the Changa Manga Fuel Re-
serve the land is a bare grazing areds with but little scrub jungle, and
the soil was dry and very hard at the ime of my visit. The follow-
ing analysis shows the amount of salts in the surface soil per cent, i~
Sodium Carbonate, Sodium Sulphate.  Sodium Chloride.
Nl ‘017 011

This lund may be suid to be practically free from Soda salts.
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14. Lahore—There is some salt present in the surface soil of the
Lahore Horticultural Gardens, and the following analyses of two
samples of this land may be quoted. It will be seen that it consists
principally of Sulphate and Chloride with minor quantities ol Car-
bonate :— ]

Sodium Carbonate,  Sodium Sulphate. Sodium Chloride.
S ‘043 1059 113%4
2 . ‘143 277 304

15. As regards these usar soils in the Panjab one may RO¥ draw

one or two conclusions :— dat

First.—It will be seen {hat all along the Chenab Canal, anc 2
Lahore, Ferozepur and Changa NManga, the pnnc:pal salt present 115
usually Sodium Sulphate, 1hou2;h at Mochiwalla on the Chenab Canal,
the major part of the saits was Sodium Carbonate. Al the Lahore
Gardens there wasa good deal of Sodium Chloride. o

In the Akadir of the Chenab River in Muzaffargarh District there
was a considerable amount of both Sodium, Carbonate and Sulp}.\;te};

Secondly —It may be safely agserted that much of the landl“dxc
is termed #alrafi in the neighbourhood of the Chenab Cana ' ({es
not contain much if any of these Sodium salts. It is a heavy ¢ :}y
soil, difficult to cultivate, and probably for this reason the people
have raised their crops on the lighter loamy soils. . ,

Thirdly.—As in the cgse of the North-Western Provinces {’sar,
the greater part of the salts exists in the surface soil.

USAR IN GuJARAT, BOMBAY.

16. In the Kaira District of Gujarah Bombay, the rehns :ﬁ?ﬁg
area of land which is affected by accumulations of salts in the lar!
soil, and the following gives a description qf it. It is & Igecuf‘or‘x);
small well-defined area in a country which is otherwise rec& rlh_
usar, and is in this respect different from that found n the Nor
Western Provinces and Panjab. ;

I travelled with Mp, Ozanne from Dakor along the main mad,-éo
Kapadvanj, and back, and visited 2 pumber of villages on each lsn le
of the road. Evidences of salty efflorescence are 10 be founc Im
many of these villages, but with the exception of the tract, pre,bc?‘ ’
to be defined, the salty patches in the other villages are ot no
moment at all, :

The main tract of land which is affccted by this salty efflores-
cence, and which the ople call usar, seemed to me to be
very well defined. It commences 2 litle to the north-cast of
Lasundra and runs westward towards the Mohar River.

As to the other villages which I visited, Chiklod, to the east of
the main road, contains no wsar, in Navagam. Jaloia and Thun-
chal to the north-west of Kapadvanj, Ifound small patches of salty
efflorescence in one or two depressions which are tanks in the ramns;
in villages Mirampur, Ambliara, ‘Wasma, Daiap, I found no usare
Between Daiap and Sikandra Porda there was a small arca which
was slightly affected. This was ncar a tank.

R. 67-70.
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In the villages Laksmanpura (excepting the northernmost part),
Samalpura, Chetasamba and Ajupura there was likewise no wsar.
The only area which was at all badly affected was that alluded to
and includes Lasundra, Ladvel, Laksmanpura (northernmost part),
and Kathana, and scems to be coincident with a drainage area
which occupies the same grouzd. i

t7. Regarding the nature of the soil of this part of the Kaira
District, it varies from a descripiod of black soil to a light yellow
one. W

Although the junction of these soils is not in any one very
distinct direction, it is nevertheless very well marked everywhere,
the change being complete within 3 few yards.

At Chiklod the soil is black for :he most part, and it is the same to
the eastern side of Lasundra, whilst the villages Laksmanpura, Samal-
pura, Chetasamba, Ajupura are all on this black soil. On the other
hand, the villages Kathana, Ladvel, Lasundra (west part), Daiap, Dana.
Ambliara, Mirampura, are all on 2 hgh} vellow soil. The same sort of
soil lies to the north-west of Kapadvanj across the Mohar River.

Regarding the black soil of the d‘i“"{', it is in some respects
quite different from the true « Black Cotton” soil, although it resembles
it in others. .

It has no loose surface soil, but is hard and impervious instead ;
it cracks like the « Black Cotton " s0il, but the cracks are much
smaller ; in the grazing lands there aré numbers of large holes
y foot and 2 feet deep where the water has last lain. Kankar under-
lies it m many places.

The vellow soil is similar in colour and general character to that
found in the North-Western Provinces. It is distinctly sandy for the
most part, and 1 saw no large area which could be called clay,
though here and there the soil of a field approaches to that
character. Kankar underiics thesé soils also very generally.

As usual, the thickness of the kankar vatics very much indeed;
in some places it is only a few inches thick, in others it is many feet
and in one place, Samalpura, it measux;ed_ some 25 feet in thickness.
But this is exceptional. and gem_?rah}' it was 1 or 2 feet in such
holes as 1 came across or had spCC‘a”Y dug. . .

'8 The water level of this area varies very rapidly indeed. At
Ladvel it was, at the time of m¥, visit, 11 feet from the surface, at
Chetasamba in some grazing land, it Was only 2 fect, at Samalpura it
was some 30 feet, whilst «t Ajupura it Was 6o feet from the surface.

19. Turning now to the samples of soil which I collected (wide
Statement attached), the two from quuntlm were taken from holes
about 40 feet apart in some land which was apparently affected by
salts. Field No. 723 (original surve_\')‘j was under cultivation; the
rice of the last monsoon had been all rizht, but the gram (Cicer

arietinum) crop was more or less 2 fal.ure. It was then on the
ground and the hole was dug where the crop. had failed, The sur-
face soil 17-8” was hard, dry and clayey: moisture met with at 1 foot
and soil sandy loam from™ 1'-2' 6", then clay. Field No. 719

(original survey) was lying waste and wis in a much worse condition
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loam and clay was met with at 4 feet. Both these fields are close to S 13 % H
the main roq.d. 1t will be seen from the Statement that hardly any g m‘§ g < & z 3 0
solgble Sodium or other salts was in the surface soil of field No, 723 — 8% g © s 3 ? &
whilst there was about two-tenths per cent. of Sodium Chloride and 3L |78 3 :
rather more Sodium Carbonate in the surface soil of field No. 719. R|%E| &5 % H 2 8
The sample taken at village Chiklod was not usar. It was from - 2] 8% % 5 z E
a piece of grazing ground which the people said was very poor, but e 5 : - _
there was no owiward sign of salt on the surface. There is, as the ) .3 é £ F b IN o
"1.“9-1,)'515 shows, some Sodium Chloride, but nothing else worth men- - EE s ¢ 5 e B §
tioning, The other eight samples, three from Ladvel, one from el — 5
Laksmanpura a{ld four from Kathana, ‘tepresent the state of the worst 9 Q‘é’ -{:L‘;’—: % 135- ¥ ) bt
?arts of the dra.1page channel. ‘The three samples from Ladvel were - u’:"o’ ;f 5 - 8 g
rom a hole in grazing land Where no grass grew. It was n -—“1—-——”—"‘\-~—_;~_
ar}pt?arently a good loam down to 2 feet where it became more clayey, g B ETERN g 8
Ch?orsingacedsml contains over half a per cent. of both Sodium s - BER R ¥ s ¢ E 8
Sulohaie artl) Sodium Carbonate, whilst there was very little Sodium S —*\w\—%‘:———————*‘g )
bec[(J)mes’ qfi’l as the second sample shows, the soil below 6 inches ¥ & § © < S “
N 1 rapidly purer, the proportion of Sodium Chloride amounts © = . 8 g - g
d0 only about one-tenth per cent., the Sodium Carbonate having R s ® 5 . ]
Seflr_eased to less than four-tenths, whilst at 1 foot 6 inches deep the ST = = =
0 at‘lﬁn Carbonate is less than two-tenths per cent. ] |2 |23 ® g 3 b
o e sample from Laksmanpura contained over two per cent. of sl T 3| A% g g g ¥ S
0 ,]1“1}?' Chloride with very little else. Il © < o
from : }fihlt(:f feature of the soil in the; two fields 'in village Kathana :\f 5 §= T E % S
contain Ch | samples were taken, is the Sodium Chloride they N = LI = ¢ 3 &
contai ’L‘avdl slt the amounts of other salts is quite subordinate. As g L £ )
ol vel soil, the major portion of the salt is in the surface & < E B8 8 g o N —_—
. " = = 8 TEs o ° x® ']
Chl(z)?i'dThus in the case of this land the predominating salt is Sodium 218 | “2a” & ) y
So egccompan_led by smaller amounts of Sodium Carbonate ; :’\ é <28 <
lium Sulphate is present only in very small amount in the © - g | E2ngF 3 5 & 2
majority of the samples. 8 T |28 s ° c 7 B
— =3 bl Q. :
SALTY LAND ;N THE DECCAN, BOMBAY. \; 5| 3 =88z E o
areazsl. I}? t}llle neighbourhood of the Nira-Canal there are certain < ) égg}:’,‘?’ 5 § ‘é)
b :v ich have become affected with salty accumulations. Under =
o foflsllon_s from Government 1 examined this land in 1894, and ) ) )
ditions?::;glg extracts from my report give a desgrxptxon of the con-
the count er which the area was existing at the time of my visit. In )
wers poin?é gontlguous to the Nira Canal I inspected six areas which
2y Thereoiut to me as having been injured by the canal. *
Ttis Strikings :sremarkable similarity between all the six cases.
which runs fre wone passes alonghthe road (paralle! to the canal \
of soil, (2) reddish o, Ca) DO O e of (1) hill almost bare & 3 E
deep in most placeso'1 with rock, ety (he Surface, (5) black soi £ : 2
way the cana] be in the centre of the valley, recurs.  In the same ] & 5 ‘
rock callog Murms t0 pass (1) through hard rock, (2) through soft “ "E’ S
what 1 observed ;;“,I (3) over the black soil of the nalla. Such was | 5 2 £
R. 6 passed from Baramati to Nira, and here arc i 2 3 8
. 7‘70. ’ Ue)
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included the areas of villages Pandare, Wadgaon, Karanje' and
Nimbut. Al the six areas examined are in the immediate vicinity of
a nalla. The soil in each of the affected arcas is almost entirely
black. They are all on the “ down stream ” si-te of the canal, and in
all the cases the greatest injury appears to cominence at some liule
distance, 50-150 yards from the canal, from whence it extends. The
areas aresall very badly water-logzed, and in all, salty patches occur
here and thereon the surface. Lastly, the erosive action of storm-
water appeared to me ¢t be serious. The Nira Canal commands a
gross area of 300,000 acres, of which 107,000 acres are irrigable and
it cannot be spared, If i,s necessary, therefore, to consider how the
evil, which I understanq Govertiment admit is due to this canal, may
best be contended with, Leaving out of account for the time being
the source of the salt accumulations, the first question, ** What is the
cause of the water-logged condition,” may be dismissed readily. 1
have said that | understand Government attribute this to the canal,
and the evidence which T obtained from the Canal Supervisors, both
of whom have Tesided in these districts for many years, coincides
with this view, They both showed me the fields which they could
remember as being fertile, and which are now barren.

The Supervisor of the Nira section of the canal seemed to me an
exceptionally observant man, for he showed me how he used certain
objects as land-marks by which he could roughly measure the rate at
which the land had beeq going out of cultivation. Indeed no one
going over these lands could well come 10 any other conclusion, and
I certainly agree with jt, The nest question is, whether the leakaﬁci
can be stopped either partially or entirely. It is, however, one ratt tco
for the Canal Department to deal with, and 1 shall not attemp
discuss it. )

23. Then, as to the grea which is affected, and also the question,
“Is that area increaSing?n On this point, I understand, there 1s.r?0
information, and to my mind it is quite as important as the one which
Lshall presently consider, namely, the means to be taken to over-
come the difficulty. Nothine has helped me so much in maknf!g my
observations as Mp. OZanne’;“OteS' With these he includes sketches
of the fields which he visited, and I was thus enabled to compalrci
their present state with that of 1889. It was by their aid that 1 co‘u ¢
determine the fact that areas under the Mutha Canal, no’t\cc%‘m
another part of the Report, which were in a bad condition in ! 69,.
are now certainly not worse, and are probably better, than they were;;
and had 1 had ‘similar information as to the state of the diffcrent

fields near the Nira Capal a definite conclusion might have been
formed as to the progrcss’of the evil.  Baramati was, however, th?
only one of the areag on this canal visited by Mr. Ozanne and myself.

r. 0zanne’s notes do ot include the exact position of the cr?ﬁ

which he saw on the ground, but since I could find only two smal
plots of juar, besides he plantain grove in field No. 233, I think it
may be safely stateq thut the evil has spread. It seems to me, there-
fore, that one of the first thines which Government should take in hand
is (1) the determination of the affected area, and (2) the determination
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of the question whether the evil is spreading and at what rate. With
regard to the first of these recommendations it is hardly for me to say
how it should be done: for in the first place it wil) require carcful
discretion as to what fields have been thrown out of cultivation by the
canal. I believe, however, that the Patel's books taken in conjunction
with the position of the land in relation 10 the canat would afford a use-
ful indication. The information can of course only be approximate,

24. Regurding the second suggeston, namely, the determination
of the progress of the damage, 1 would recommerd that certain speci-
ficd areas should be chosen and the crops and other vegetation be
actually recorded on the village maps, together with the condition of
the uncropped area, whethes swalPP)' or not, the amount of
etc., etc. .

This work is not onc which would absorh any
of time. 1 may mention that in going over the 'f
occupied about three hours, and at Wadgaon, where I inspeced eight
fields and sketchied the position of the crops in my note book, it
occupied about one hour and a half. I do not consider that 1 did it
very thoroughly: myv time was limited; but the information gained
in such a way as I have indicated would form an absolute record as
to the state of the land.

I believe certain determinations of the amount of leak
the canal have been made, and these should also provide a
indication as to whether it decreases or not.

25. I will now consider the posSible methods of
evil. " In his notes Mr. Ozanne suggests drainage, -

When land is water-logged, drainage is generally the proper
remedy. But land is generally water-logged owing to surface
drainage finding its way into some basin (if I'may use the term) or
into such an area in which, although the surface may be flat, the im.-
pervious sub-soil forme a basin, and 0ut of which the  water can only
Pass over the side. The usual method is then to make openings in
the sides and let the water out. In such eases, however, the quantity
of water passing in is less than that Which can be made to pass out
in the way indicated. "T'he case under consideration seems to me to
be different from that usually met. with.  As I examined the DBara-
mati area, perhaps more carefully than any of the others, I will refer
to it primarily, .

In fields Nos. 239, 243 and 245 there are drains every 50-100
yards, and these arc simply carrving off as much wateras will ran into
them.  The soil is, morcover, one which would, if it had ap oppor-
tunity, casily drain itsclf : it is a faitly open soil and would not under
ordinary conditions become water-logged.  Moreover. it slopes away
to the walla.  But it appeared 10 Me that as fast as jt let the
water through, as much more came from the canal o replace it; in
fact that the supply of wuter was never ending, 1f 1 am right in
this conclusion, the more the land is drained the more water would
leak in from the canal, and I, therefore, doubt if the method would be
successful.  But in addition to this there is the cost of drainage which
is very great, and I raise the question whether drains could be laid
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for any sum which would be recovered. Circumstances naturally
alter cases,and it would manifestly be & mistake to make the sweep-

ing assertion that drainage would do no good in any of the areas,

even of those which Ivisited. At Baramati, however, 1 came to
the conclusion that, however much the land might be drained, so fast
would water come in from the canal. Very much the same conclusions
forced themselves upon me as I visited the other areas.

At PimpY, for instance, the people have cut a drain dovyn ficld
No. 22 tothe nallg, but, although it carries away the water as it passes
into it, the benefit'is not perceptible ; for the land is as _ bad as ever
it was, and the soil (see notes) in the area of the drain is so bad
that it is not safe to gonear it. 1f-the drainage were effecting a
remedy, the soil near the draini should be drier than elsewhere.
However, at field No. 139 in village Hol (by Wadgaon Bungalow)
the people are trying drainage and it will be possible to observe here
if any benefit ensyeg, °

26. 1 must now refer o another point which I have mentioned,
namely, the erosive action of storm water. In his notes Mr. Ozanne
remarks that the People are putting up bunds, and that itis the very
worst thing possible. The remark has only reference to the effect it may
have on the drainage of the Jand and has no reference to the erosion,
Even from Mr. Ozanne’s point of view I cannot quite agree with him.
We have here t0 do with water which percolates from the canal, that
is, from delow, not from apove, the surface ; and although bunds would
und'oubtedly prevent some Sur’face water from passing away at times
during the monsoon, they will not interfere with sub-soil drainage of
the canal water, The rainfall of this district (see St_agistical Atlas of
Bombay Presidency) is distinctly light. At Baramati it averages 22'7
inches, at Supa 203 inches, and at Indapur 24'8 inches ; the major
part of this being spread over five months. But to my mind the
people are not altogether wrong in making these bunds. The erosion
Is especially serious in these affected areas, wh\_ch_, as [ havg pointed
out, are all nallas or drainage channels, containing what is proba-
bly the best soi] ang the-deepest, and the people naturally wish to
prevent the loss which they see going OD- 1 saw many of these dunds
and they are common to the country. Some had given way under the
pressure of water, No doybt, owing to the condition of the soil, less
Tain-water soaks in than would otherwise be the case, and the dunds

Ve more water to withstand. .
ndeed this erosion must be considered only second to the
Le:kage from the canal ; for not only is good soil being carried off

unculturable chanpe] ines being formed, but it appears to

. 8§ or ravines bt ’ ppe

:Iﬁe that %here 15 als0 another evil. It i5 here that the leakage from
e canal

seems to be n elsewhere : the height of the water
?.bove the surface of thgérel:;edr ti}smgreatest and this diffe{f'ence isbecom-
1B greater; or, in other words, the Stratum of soil intervening be-
tween the canal water ig graduz’xlly being lessened, and the important
question arises, whether, ag this process continues, the leakage will

think it ig 5 point worthy of consideration.

not increase? I
27- 1 have said thatthe people have good reason for making dunds.
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The only further question which occurs to me is, whether these are
bunds of the best description. They are simply earthen embank-
ments carried across the drainage channels and would have to with-
stand a great weight of water whenever rain fell. In a note, gricul-
tural Ledger No. 16 of 1894, 1 have described a method of reclaim-
ing ravine land, which Captain Chapman, on whose estate in Oudh
I saw it, has called “Back terracing,” and it has occurred to me
whether this would not usefully replace these embankments which the
people at present employ. I think the experiment might with advan.
tage be made. In this case there 1S NeVer any great weight of water
to be withstood and the surface washing is reduced to a minimum.

28. It remains only for me nOW to-consider the question whether
'any crops may be tried to be grewn on these lands in their present
state. '

From my notes it will be seen that 8abdland farwad are growing
healthily in most of the fields I examined. If only these could be
grown it would be better than nothing; for if they provide little in
the way of revenue, they not only prevent erosion, but by the action
of their- roots would probably open Up the soil to the passage of
some of the water, .

But in addition to these I have met with three cases where crops
are growing on these water-logged lands.

In field No. 233, Baramati, I found a small plantain grove:
this looked healthy, and it is significant to notice that it has been
doubled in size this year. .

The sccond case that I met with was in field No. 262 at Karanje,
where sugar-cane now is crowing, although the field, like all around
it, was thrown out of cultivation at first. The crop Jooked well,
although it varied somewhat in height as might be expected.

The third case that came under my obseryation was at Nimbut
where the people had tried rice in one fleld and it had succeeded, as
the Canal Supervisor told me. better than any one expected,

The same crop or the same remedy Mmay not prove effectual in
all cases, but it seems to me most desirable that every encourage-
ment should be given to the people in these affected tracts to grow
something on the land, if that be only éadd/ trees.

29. Samples of soil were taken {r0m cestain of the fields and the
following are the notes and analyses.rel_atmg to them,

Baramatt,—Field No, 229 : This lies to the west side of the
nalla, The only part of this which is now cultivated is the corner
farthest from the river and »a//2. The rest is waste s babils
(Acacia arabica) grow well and there is some grazing,
large part is barren, water-logged and salty,
(regur ) and stony.

but a very
The soil is “black ™

Sodium Carbonate. Sodiam Sulphate, Sodinm Chloride,

Per cent. Per cent. Per cent.
“ A.* Surface Soil . Nil. ‘02 7'53
“ 3, » Sub-soil . Nil, 299 3807
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Field No. 243 : This field, which is situated near the canal, has

a channel d'own the centre and another between it and the next field.
Sample D. 15 one of the first 12 inches of surface soil. Water com-
menced to trickle into the hole as soon as it was made. The upper half
of thf: field is waste, with a few bushes of farwad on it; the lower
half is salty and swampy. The sample was taken from a spot where
the salt appeared to be rather bad. The soil is regur.

S

8odium Carbonate, SBodium Sulphate, Sodium Chloride,
. Per cent. Per cent. Per cent.
D. . . . . Nil ‘096 ‘04Q
Village Hol.—Field No, 170: A sample of soil E. was taken from
a field of sugar.cane at a spot where-the crop was not very good.
Water seemed to lodge here gccagionally.
Field No. 139: This land adjoins field No. 170 and was affected

by salty efflorescence. le G. was taken to a depth of 2 feet
in the badly affected areaA sampie P

Salts.—~Three sa
were taken wh
H, K, and L.

mples of the salts (with accompanying earth)
ere they had accumulated badly; they are marked
in the accompanying statement.

Bodium Carbonate. Sodium Salphate. Sodium Chloride,
E. . . . ( Total Salts ‘052 per cent.)
G. . . . il ‘189 ro38
H . N
K. * . . . Nil. 2624 1'516
L Nil. 2752 91
e . Nil. 29’07 "69

Two samples of the water from the Nira Canal contained 7°28
and 1008 grains of saltg per gallon respectively, which consisted
pm')mpally of Sodium ang Magnesium Sulphates with only half a
grain of Sodium Chloride,

Regarding theset samples it will be seen that the salts in the soils
consist of Sodium Sulphate and Chloride, the latter generally predo-
mmating. The salts H,, K., 1. were principally Sodium Sulphate, but
this accumulation of the one salt at the surface has probably been

controlled by conditions of crystallisation. Sodium Carbonate was

absent from all the samples,

THE AMOUNT OF SALTS IN GOOD SOILS.

30. It seemed desirable to determine the amount of soluble Sodium
salts which are usually present in good soilsin order to form an
opmion as to how much these wsar Jands contain in excess of that
which may be considered normal.
er .‘c&:nl:asofbfﬁome evident, really bad sar may contain from 1 to 2
much goar 1 ese salts in the first 6 inches of surface soil, but there is

sar land which contains considerably less than this amount.

The following st . :
ate chi the analyses w : n
made to this ebnd, ment exhibits yses which have bec

. rom which it will be scen that akhough a
small pr ; :
of SOSSOPO?,:OH lof these Sodium salts forms a normal constituent
amount isigu(,z;;"ly, .28 indeed might.havc been anticipated, the
R 67 , Uy quite small, The soil from villuge Mohammadypur,

. - 0.
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Muzaffargarh District, was situated near land which was visibly
affected by salts and it contained douttless more than good soils do
as a rule. It was nevertheless a piece of good land near the village
and regularly cultivated. . . )

The three samples of clay were analysed with a view to finding
out if clays usually contain more soluble salts than arable land. Those
from Dehra Dun and Cawnpur contained practically none. In that
from Saharanpur there was certainly some appreciable amount though
not IT lvlvcll}ll be evident, however, that g0od arable soils and clays rarely
contain as much as ‘1 per cent. of total Soluble Sodium Salts, and
generally the amount js much less than this, Further it may be
assumed that all the three salte, namely, Carhonate, Sulphate and
Chloride of Sodium are commonly, though not always, present in such
land.

POT CULTURES AND THE AMOUNT OF SALTS
WHICH WILL DESTROY PLANT LIFE.

31. In 1895 and 1896 1 atterppted to determine which of the
three salts, so constantly present i #sar soils, is the most prejudicial
to p]ant life. Good garden soil was taken and \\’ll'h it each of the
three salts, Sodium Carbonate, Sulphate and Chloride, were mixed in
the proportions ‘1, 'z, 4, 7, and 1°0 P& cent.  On each occasion the
plants were also grown in the soil without any salt. In the first year
Maize, Gram, Wheat, Barley and Peas_were sown in these artificial
usar soils, andin the second year Maize, Cotton and Arkar, and
Wheat, Barley and Gram. .

The first set of experiments were made in small garden pots, the
second in moderately sized boxes. The soils were kept moist by
almost daily additions of disulled water. but the amount of this had
to be kept down to a small limit, for of course no drainage could
be permitted.

32. From these experiments 0n¢ OT tWo general conclusions may
be drawn. .

The only mixtures in which plant life was immediately destroyed
were those soils which contained 7 2nd 1’0 per cent. of Sodium
Carbonate. In the presence of this amount of the salt generally
speaking, a few seeds only germinated at all, and the plants died
off in the course of a few days. In all other cases the salts, .,
Sodium Carbonate up to *4 pef cent, and. Sulphate and Chloride up to
1°0 per cent. were not generally immediately fatal, though in many
cases the plants died off later. I

The eflect of the salts on the germination was generally to retard
it rather than to preveut it altogether.

In the case of the cercals, Maize, Wheat and Barlev, the germina-
tion was first seriously affected by *7 per cent. Sodium Carbonate or So-
dium Sulphate. In one case Maize and Barley were held back by *2
per cent. Sodium Chloride, but in the other cases this cffect was only
produced by "4 per cent. of Sodium Chloride. The germination of
cotton was affected by a like quantty. The germination of the
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leguminous plants, Gram, Peas and Arkar, was interfered with by a
somewhat smaller amount of the salts; ‘2 to 4 per cent, Sodium
Carbonate, or Sodium Chloride, being sufficient to do harm, whilst of
Sodium Sulphate ‘7 per cent. generally proved harmful.

In the “after-growth” o'z per cent. Sodium Carbonate certainly
caused harm in the majority of cases, though this amount did not
actually prove fatal; ‘4 per cent. Wes, however, quite fatal in the
majority of cases. . i .

The effect of Sodium Chloride Was not quite as uniform as one
might have wished. In the first expenments it pioved unquestionably
harmful in quantities so small as O'1 per cent., but in the second
series of experiments it did less barm and some of the plants grew
in the presence of ‘2 per cent. pesfectly well.

Sodium Sulphate proved in both years to be less harmful than
the Carbonate or Chloride, and in both the 2Zarif, 1896, and the rads,
1896-97, plants grew to the flowering stage in the presence of over °g
per cent. of this salt.

Generally the leguminous plants suffered most readily, and of the
cereals, Maize suffered least ; this latter result may perhaps have been
occasioned by the fact that more Water was allowed to the plants in
the kkarif than in the rads.

33. We may now compare these pot cultures with the conditions
of fertility of some of the wsar soils referred to in the former part of
this paper.

Among the cases examined in the North-Western Provinces usar,
at Kakwan (z B.) we find grass growing in the presence of more than
1 per cent. of Sodium Carbonate in addition to smaller quantities of
Sulphate and Chloride ; at Ibrahimpur (3 B.) grass was growing in
the presence of *4 per cent. Sodium Carbonate. In the user at Rasul-
abad (5) grass was growing in the presence of -28 per cent. Sodium
Carbonate and ‘12 per cent. Sodium Sulphate.

At village Amramau (g) grass Was growing in the presence of *23
per cent. Sulphate in the surface soil and .95 per cent. in the sub-soil.
At Gursikran (14) grass was growing on the plots 35 and 24 which
contained nearly 2 per cent. Sedium Carbonate and “about the same
amount of Chloride. At Cherat grass is growing in the presence of
as much as '8 per cent. of Sodium Carbonate.

But although some grasses appear to exist in the presence of these
amounts of salts, there is no evidence that cultivated Crops can grow
under such conditions. Analvses, as to .the quantity of salts which
seriously affect crops show fairly conclusively that so much may not be
present without causing serious injury. In example 15 of the land
at Gursikran it will be seen that wheat grew perfectly well in the
presence of 137 per cent. Sodium Carbonate in the top soil, but that
it was destroyed by °2 per cent. In example 5 at Rasulabad, a crop
was growing perfectly in the presence of "1 per cent. of Sodium Carbo-
nate. At Mohammadpur, Muzaffargarh District, the soil contained

‘088 Sodium Sulphate and ‘o5z Sodium Chloride, and, although no
crop was on the field at the time, there Was no doubt that it was regu-

larly cultivated. Thus such evidence, as we have, indicates that crops
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may be cultivated in the
but that ‘2 per cent,
altogether to destro
much of the othe
serious harm.,

34. The pot cultures which have been described indicate a con-
clusion in agreement with those made by American Chemists, namely,
that the least harmful of these salts is the Sulphate and the most
harmful the Carbonate, The Chloride is usually present only in
subordinate amoun;.

The conclusion may, therefore, safely be drawn that the conversion
of the Sodium Carbonate int, Sulphate by theaid of gypsum would
tend to minimise the evil effect of the Carbonate.

THE EFFECT OF CERTAIN SALTS, SUCH AS
GYPSUM, ON USAR SOILS.

5+ In a previous Paragraph (3) of this paper I mentioned that
one peculiarity of these 75y soils is that they generally refuse to
settle, after being stirreq up with water. 1f, for instance, one part of
an usar soil be shaken up with five parts of water, the sand of course
seltles immediately, but the clayey particles remain suspended in
the water and days will oftep elapse before even the major portion of
the clay subsides’; indeeq in some instances this part of the soil hag
formed quite a thick cream with the water and has refused to settle
atall. Inany case the clay never subsides perfectly and at best
ghere eventually remaing ap opalescent liquid. On the other hand,
if 2 good soil be submitted to this process, it settles rapidly.

Again, if any good soj) or even a clay be mixed with water and
then thrown on 2 filter (say 100 grammes of soil with 500 c. c. o
water on a 6-inch filter beg consisting of a perforated porcelain plate
Wwith a piece of cotton cloth oyer it, with a “fall” of 8 or 10 feet to
-hastfan the process), it will generally happen (naturally) that the first
portion passing through wil} he muddy; the filtrate, however, rapidly
Clears and the remainder of the water Will pass through clear and
quite rapidly, often in 5 minutes,

In the case of most usar soils, however, this is not the case. With
them it usvally happens that m\;dd)' water comes through the filter
bed for a considerable time, the process of filtration rapidly becomes
slow, and although the water frequently eventually passes through
clear, this is by no means always the case, and it is quite as common
for theliquid which comes through to be opalescent.  Again the process
of filtration is usually very much slower than is the case with good
arable land or clays. ¢ may continue for an hour or two, or it may
and frequently doeg take dayg for all the water to pass ; it also often

Iﬁappens that the filtering process stops altogether at the end of a few
ours.

If it be rtecollected tha ity of soil df layer
} t the quantity of soil named forms a lay
of only ?‘?Om 1 inch on the ﬁhgr, that the water used measures only
about 2% inches and that the filiration referred to takes place under a
pressure of 8 or 10 feet of water, it will be evident that physically
R. 67-70.
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as well as chemically, these soils differ from ordinary good soils.
It will also be at once apparent that in the case of such soils ordi-
nary drainage conditions must have'lcea§e4dk to exist.

36, In the case of one of the sOiis \whuh.hwd yielded an opz}lgs-
cent extract, I wished to observe ymcmscqpxcally.what its condition
was, and after finding that it contained so/id particles, I proceeded
to see if they would become precipitated by the ~addition of salts in
the same way as an acid causes many such light foating particles
to subside. I added solution of Calcium Sulphate (gypsum). It
acted perfectly and in a very few minutes the particles collected
together and gradually sybsided. The same thing occurred in a
test tube and it was at once apparent that a clear extract of the soil
could be obtained by this means.” The cause of this effect was the
next thing I studied, and oné of the first questions which occur{ed
to me was whether this subsidence Of the particles had any relation
10 the cflect which the Calcium Sulphate. must have had on the
Sodium Carbonate present in the extract. When solution of Calcium
Sulphate is added to one of Sodium Carbonate, a simple chemical
change occurs and Calcium Carbonate and Sodium Sulphate are
fomiidt’he next place 1 found that small quantities of such salts as
Calcium Chloride and Barium Chloride, which also re-act in a similar
manner " with Sodium Carbonate, forming neutral salts, had precisely
the same effect and precipitated the particles from the opalescent
extract of the usar soil. ] ]

Experiments were now made on theentire soils. I added these
salts 10 severai wsar soils (in w_ater) which had filtered badly and I
then found that the clayeyv par“fles simply COagu}ated in a most
extraordinary manner and the whole very shortly subsided leaving the
water perfectly clear and colourless. More.over, after this treatment,
the soils allowed filtration to proceed rapidly and perfectly. This
effect was quite uniform in the case ot .th_e solls experimented with, )

Other salts, such as Sodium Chloride and Sodium Sulphate, will
likewise precipitate these wsar soils. But 'the amount of them requu:ed
for the purpose is verv much larger than is the case with salts whxch
re-act chemically with Sodium Carbonate, and the solution requires
0 b’%‘}lerc]gafx(;zc\sgér::)ei;dden and generally complete that it scemed
likely that it would occur suddenly after a cer/ain definite quantity of
the Calcium or Barium st has been added. . .

37. I now carricd out a quantitaive experiment with a view to
determining whether this peculiar curdling effect hud any relation to
the amount of Sodium Carbonate present. For this purpose 1
sclected a set of soils in which the amount of Sodjum Carbonate
and other <alts had been determined. It will be evident that if any
relation exist between the curd!ing of the soil and the Sodium
Carbonate present, the soil showd coagulate when enough Calcium
or Barium salt had been added to completely decompose the
Sodium Carbonate. In each case the experiment was made as
follows: 10 grammes of the soil was shaken up with8o c.c. of
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distilled water in a glass eylinder. Solution (of known strength) of the
Calcium Sulphate, Calcium Chloride or Barium Chloride, as the case
might be, was then added from a graduated burette to the soil and
water, in small quantities at a time, and after shaking the soil and
water, the cylinder was allowed to stand some 10 or 15 minutes be-
tween each addition of the salt in order to allow the effect to be observed.

s soon as the coagulation became apparent, the quantity of the
added Calcium op Barium salt was noted, and this quantity then
calculated into its equivalent of Sodium Carbonate.

The results of this set experiments are set out in the accompany-
ing statement, in which are 4]so entered 4n the top line the amount of
Sodium Carbonate which had beers found by analysis. In four cases
(Nos. 304, 305, 307, and 311) thé amount of gypsum or other salt
required to produce the coagulation was appreciably in excess of the
amount of Sodium Carbonate present, but inthe other eight cases the
amounts approximate quite as closely as the circumstances of the
experiments would admit, It jg to be expected that an excess of the
gypsum or other salt would be added before the coagulation occur-
red, and, moreover, this change is naturally not so perfect an indicator
as is the case, for example, in alkalimetry, where a cplourmg matter
is employed, But the exp,eriment docs indicate, I think, a very c}ose
connection between the coagulation and the amount of Sod_mrp
Carbonate, so much so that the conclusion may be drawn that it is
due to the Sodium Carbonate that these soils generally offer so little
facility to the passage of water and consequently hinder to a very
great extent the natura)] process of drainage.

Statement showing the amounts per cents (in terms of Sodz'ugz (l,‘arba—
nale) of certain §alls required to cause coagulation of Usar Soils.

—————eeete— T Ty Ty Ty T
No.

304.| 305. 306. | 307. | 308. | 300+ | 310+ [ 311 | 312.| 313. | 3T4- | 315e

o e R —

Sﬁgl‘é'grf;?f' ‘044! *068 -o;z “103] 416} 240 137 ‘043) "340) ‘253| *332 ‘237

Ty e

Calcium  Sul-

phate . .| *145 “165] *t0a| +aral -303| '200| "207! "352| ‘310 ‘310! *372| ‘372
Caleium  Chlo- 3] 1105) o) a7

tide .| 1oyl v1gsl vo8y| ag0| +301 '270| 1145| 125) "250) *250) '333) "353
Barium Chloride -123 i‘f,i ‘,’ﬁg g;g 381 -212] 191] *169) *275| “297| *300| 300

38. But the most i ractical conclusion which may be
deduced from theSt forxr-lepg%ri?; tselg)ries of experiments is the phy-
sical effect which gypsum  has on these soils. It has been seen that
this same effect is produced by other salts. So far as the Cal-
cium Chloride and Barium Chloride are concerned, they may be now
left out of consideration, They were merely included in the experi-
MeENts to prove the genera] effect which those salts, which re-act with
Sodium Carbonate, have on these soils. They are, however, not only
far too expensive materigls to think of employing them on the large
scale, but also more or Jegs prejudicial to plantlife. Gypsum, however,
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is a material which occurs in large amount in various parts of India, in
the Himdlaya, Salt Range, Central India, etc,, and although, as will
become presently evident, even then an expensive “cure " for usar
land, it need not ‘on that account be summarily dismissed from further
consideration. It is likewise a substance which would do no harm to
crops if present in even very much greater quantity than that now to
be considered, Since it appears to b¢ the case that an amount of
gypsum is required by these soils to coagulate them, closely approxi-
mating to the amount of Sodium Carbonate prezent, we may calcu-
late the amount of gypsum required 10 cure, or at least to open up to
drainage water, certain land, the analyses of which have been quoted
in the previous paragraphs. .,

It is necessary in the first place t0 know the weight of soil per
acre which has to be dealt with, and from it to calculate the amount
of gypsum equivalentto the Sodium Carbonate. A little consideration
will show that itis not necessary to know this exactly, for in the first
place the amount of salts in wsar soils varies rapidly as is shown in
some of the examples previousg' quoted, and secondly one does not
know how far down the salts descend in the sub-soil, although the

analyses quoted in this paper indicate that they are principally
situated in the surface soil.

The weight of clay soil (in the dI¥ _state) per acre to a depth of
9 inches is stated by Warington to vary from 3 to 3*s million pounds,
which becomes 4 t0 4°7 million pounds to the depth of 1 foot. Schubler
calculated heavy clay land to weigh 3'25 million pounds toa depth of 1
foot. Some weighments which Mr. Sabbiah, Principal of the Agricul-
tural School, Cawnpur, made for me, showed that the first 6 inches of a
field which is in good manurial condition weighed 21 million pounds,
the next 6inches, however, was equa} 10 2'35 million pounds. In
another field which was in poor condition, the first 6 inches of surface
soil was equal to 2'42z million pounds per acre and the next 6 inches
to 251 million pounds. Thus the first foot of soil in the good
field works out to 4° ts million pounds, and that of the field in poor
condition to 493, figures which are higher than what Schubler
found, but approximaute to those published by Warington. Assuming
then that the wsar land of the alluvial plains is generally similar to
the field in poor condition or, say, § million pounds per acre for the
first foot, and assumine a case in which the soil contains 2 per cent.
of Sodium Carbonate ir;‘ the first foot, this will amount to 10,000l of
Sodium Carbonate. The amount of g¥psum required to change this
to Sulphate would be 16,coolb or (sa¥) 200 maunds, and allowin
“1 per cent. of Sodium Carbonate for the second foaot of soil the amount
of gypsum required for the first z feet in the field comes to 300 maunds
per acre.  This is of course a large amount and would probably cost
nearly as much as the land is worth. But there are doubiless very
many fields more or less under cultivation, but sterile in parts, which
might be cured by an application of a smaller amount of gypsum
than that above mentioned. It may be of course that in practice it
will be found somctimes unnecessary to neutralise the whole of the
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Sodium Carbonate, For instance in a part of the Usar Reserve at
Ahgarh wheat grew perfectly in soil containing ‘137 per cent. of
Sodium Carbonate in the surface soil (#¢de paragraph 4), and if it shculd
prove sufficient to reduce the quantity of Sodium Carbonate to o't
per cent,, the cost would be much less than if the whole had to be
converted into Sodium Sulphate.

In the case of some soils which I have treated with an amount of
gypsum insufficient to convert the whole of the Sodium Carbonate,
apparently the % coagulation”” process had commenced, and the
soil allowed water to pass more freely than before the trcatment,
but nevertheless more slowly than after the full equivalent of gypsum
had been added, . ¢

Up to the present the experiments have been ona Laboratory
scale only, but field experiments are nOW being commenced in the
North-Western Provinces and the matter put on a practical footing.
At any rate it may be safely assumed that in no case will any material
benefit ensue from the application of merely 2 0r 3 maunds of
gypsum per acre. .

39. Regarding the best method of applying gypsum, whether it
will be necessary to grind it up to a powdery condition or whether it
‘will be sufficient to break it into pieces the size of an egg; how
deeply the land should be ploughed at the time of application, to
what degree it may be advisable to mix the soil With the gypsum ;
hoyv long it will take the gypsum t0 produce any effect on the sub-
soil, are also questions which gan only be answered by practical
experiment,

One or two things may, however, be noted. The first is that
gypsum is not very soluble in water, and that it is only after it
beqomes dissolved that it can exercise the physical and c}_\emxcal effects
which have been describeq, One part of gypsum requires 400 parts
of water to dissolve it, and ,‘;S a very simple calculation shows, 6 inches
of water on an acre of lané weighs 1,360,000, this allowance of water
would dissolve some 3,480 or about 40 maunds of gypsum  Much
more than 6 inches of water cannot be put on land (by the aid of
bunds of course) at one time, and consequently 6inches of water
gvr?uld not dissolve a dressing of 2zco or 300 maunds of gypsum at

ce.

5 leions sre el U b o e
into a conditien ; d be desirable S18 ging the gypsum

it ition in which it can take eflect, than to determine the
aTl-f: ut:. amount of water which might be necessary in any one case,
1umpspt}?ecessiz wach would follow the application of (say) gypsum in
Water havin ¢ of 2 nuton ploughed land may be pictured as” follows .

in the surfagebzzir; zpplied, it would dissolte the Sodium Carbonate

s et nd a small quantity of gvpsum; that portion of
%ﬁﬁaux ‘égigﬁ;tse‘he“ in solution re-acts with the _Sodium Clz)zrbonate.
produced. The ¢ (2 very soluble salt) and Calcium Carbonate are
does not preveny fo g OF e water now containing these two new salts
trary, this same w rom dissolving any more gypsum. On the con-

Mer may now proceed 10 dissolve up another lot of
R. 6770,
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gypsum, which in its turn re acts with more Sodium Carbonate and

the process, so far as the water is concer
But another circumstance plays an

m DS be placed at the bottom of a vessel and a solution of
g?)diirg)(?zrt?;nate ;?oured upon it 10 2 depth of several inches. The
Sodium Carbonate which is in the immediate neighbourhood of the

(F. W. Leather.)

ned, might go on repeatedly.
important part. Supposing

gypsum would re-act with it at once, but if the vessel be left at rest,
the Sodium Carbonate in the upper strata of the veesel would only
come into contact with gypsum VEI¥ slowly, and ~consequently a con-
siderable time would elapse €re the change bktween the whole of

the gypsum and Carbonate became com
means be employed to bring F
with the gypsum, the change wowd pro

plete. If, on the other hand,

the Carbonate rapidly into contact

ceed quickly, For instance

this would be the case if the vessel were constantly shaken.

Applying this to the supposed ﬁeld experiment it may be assumed
that if the land were ploughed (as 1S done for rice) whilst the water
is in the kiarss, the rate at which the gypsum would be able to effect

the desired chemical change in the Sodi

um Carbonate, and the physi-

i soii, would be materially augmented. o
o ?:gi(lilem?ail;otlkl;is“ process of ploughing would probably assist in

overcoming another difficulty.

Taking again the case of the lumps of gypsum in the glass

vessel of Sodium Carbonate §olu11};)n,
instance, the Carbonate touching the

As pointed out, in the first
lumps of gypsum re-acts with

the latter and there is produced Calcium Carbonate, and this is
formed in part at least actually a? the surface of each lump of gypsum.
Calcium Carbonate is a very insoluble substance, much less soluble
at least thz;n the gvpsam. “The consequence is that on each lump

of gypsum there is liable tO be pro

duced a covering of Calcium

~ ‘o w unless otherwise prevented, act as a
Carbonate, and this would, ,
sheath and stop the Sodium Carbonate and gypsum from coming

into further contact with each other.

Agitation and rubbing the

: i her hard materials would break
lumps against each other or against ot L :
uup sqxchgcovering of Calcium Carbonate, and similarly ploughing

the land would also assist in producxr(;gf;
Then, too, the smaller the jumps

this effect.
gypsum, the larger will be

the surface in contact with the water and, consequently, with the

Sodium Carbonate.

Thus it will be seen that a plentiful supply of water, coupled with

ploughing, may materially assist in g
nity to work its effect.

ing the gypsum the opportu-

40. These considerations have t0 do principally with the surface
soil. In the case of the sub-soil, where the plough cannot work and

where (in such soils as are more Of les
the water cannot readily carry the gyp
much toassist matters. That the proce

s impervious a¢ first to water)
sum, it is impossible to do
ss will be slow is guite pos-

sible, if not probable. But having brought the gypsum into con-
tact with the surface soil and thus causing those physical and chemi-
cal changes to take place which have been described, we may *rest
on our oars " as it were, We have destroyed the Sodium Carbonate
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in the surface soil and have provided a supply of gypsum for that which
is in the sub-soil. If water brings the latter upwards, it is at once
met by the gypsum and destroyed. If the irrigation water can
penetrate the sub-soil it will carry some gypsum with it. Whilst the
process is going on, some sort of a crop might be parsuaded to grow
in the surface soil,

The foregoing is a picture of what is likely t0 happen, drawn
purel):i from‘-aknowledge of the properties of the materials con-
cerned.

41. One thiné more may be alluded to. It has been fully
explained, that the effect, of gypsum is motto carry the Sodium
Carbonate away, butto change jt intd another salt—the Sulphate.
This, though less pernicijous than the Carbonate, is nevertheless not
harmless to plant life. Moreover, in many #sar soils there exist also
the Sulphate and Chloride of Sodium. To effect a perfect cure of
usar it 1S necessary 1o actually remove these salts. If, as the Labora-
tory experiments already enumerated show, the soil, after treatment
with gypsum, becomes pervious to water and drainage conditions
establish themselves, it may then be hoped that these salts will be
washed away from the reach of plant r00ts.

42. It has been suggested by some that underneath these usar
lands‘ are “ pans” of impervious strata which are the cause of the
very imperfect drainage, So far as I am aware, no single case has
been described in which such a “pan” exists. Moreover, although
I have searched for them in cuttings and river banks in the neigh-
bOllrh_Ooc} of wusar plains, 1 have never been able to observe them,
Nor is it altogether concejvable that such a state of things is the
general cause of usar land, Some of these plains are of large extent
and the “ pan” corresponding to them would have to be very large
indeed. Then, too, is such an explanation compatible with the
existence of all the small patches of wsar which occur in cultivated
fields? Of course such a discussion is purely hypothetical and
without supporting evidenae,

On the other hand, the simple fact of these soils being frequently
S0 impervious to water, as is proved by the filtration experiment
described in paragraph 35, is quite sufficient to explain why the salts
are not washed down, as is regularly the case in the cultivated areas.
It must be admitted as at least possible that if this physical change
(which gypsum undoubtedly eftects on these soils) can be realised,
one might confidently hope that the salts would be washed (more or
less rapidly) into the sub.goil and away fromthe plants.

THE EFFECT OF ENoLOSING USAR LAND FROM
GRAZING.
thertsi's It has already been pointed out in paragraph s that where
by situat:gx material quantity of salts in #ser s0ils, the major portion
[aate Smt ‘;l;e first gw inches of the surface soil.
: considergble areas of wsar land were taken up by
the Agricultural Department, North-Western Provinces and Oudb,
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near Aligath. The one is situated at village Gursikran and hasan
area of 718 acres, the other at Cherat and measures 241 acres.

44. Various experiments were made at the latter place such as
planting of trees and straping off the salts annually, but the prin-
cipal object with which both these 8reas were taken up was 10 see
what would be the effect of enclosing the land from grazing. It
was suggested that by this means the natural grasses might estab-
lish themselves again. Accordingly & fence was put round each and
grazing prohibited. The immediate outcome of this procedure was
a rapid growth of grass. In reporiing on this point the Director,
Botanical Department, Northern India, wyites in 1887 with reference
to Gursikran: * The prevafling §rass 1S Rar-usara which over the
large portions of the ground grows 0 great Juxuriance unmixed with
any other kind of vegetation. Some of the blocks are almost en-
tirely bare and efflorescent ; others contain nothing but wsar grass;
whilst in others there is a mixed vegetation, including various sized
patches of dub grass which appears 10 be rapidly spreading. All
these various conditions present a corresponding series of changes
which the vegetation over the whole area has _been undergoing
during the time it has been enclosed and protected.”

And regarding the area at Cherat the same officer reports: *The
effect of enclosing this piece of land, even for so short a time, has
been directly beneficial in stimulating the growth of the natural
grasses, The kar-usara or usar grass (a species of Sporobolus) is
rapidly extending over parts that Were absolutely bare, whilst dub
(Cynodon dactylon) and other valugble fodder grasses are spread-
ing in proportion.” .

As the grasses extended, the salts apparently disappeared from
the surface more or less, and the question naturally occurred, ‘ Are
the grass roots opening up the soil so as to re-establish natural drain-
age conditions?”’ )

45. Nosamples of the soil of either of these “ wsar Reserves”
were selected when the land was first taken up, and the only evi-
dence of their former condition which was at my disposal when 1
visited Aligarh in 1893 were somé illustrated sketches and notes
which Mr. Duthie had made shortly after the land was enclosed and
which he very kindly lent me. . .

From these, however, it was possxble to find spots which were not
only devoid of grasses in 1888, but 0D which a plentiful crop of Rek
was present. )

Judging by the analyses of land covered with ReA, which have
been already quoted, one may assume that the amount of salt must
have been something approaching 10 PEr cent.

In 1893, the grasses had spread OV€T plot 35 and no salt was
visible. Plot 24 was one of several on which rain water had been
annually retained by means of an embankment, and the land was
destitute of grass, but there was also no Visible sign of salt.

The analyses have already been detailed in paragraph 4 (14), and
it will be seen that not only is there comparatively little salt in the
surface soil, but that the amount {ncreases somewhat in the sub-soil
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of plot 35. In the land outside the usar Reserve [vide 4 (14)] there
was considerably more salt in the surface and sub-soil than in that
_of the two plots named. Again at the second place in this wusar
Reserve [zide 4 (15)] from which samples have been analysed, it will
be seen that there is less salt in the surface than in the sub-soil.
Finally at Cherat where grazing has been excluded and the grasses
encouraged, much the same thing is evident ; there is as much salt
in the sub-suil as in the surface soil. .

46. It would seem clear, therefore, that the enclosure from grazing
and the consequent gmwth’ of grass has caused the salts to become
diffused into the sub-soil, and, although the process is a very slow ong,
one might anticipate that evém \ly these salts may become spread
throughout such a depth of s:’ﬁ a5 to reduce that in the surface t0
a quantity which will no longer prevent the growth of crops.

; 47. Conclusion —The conclusions which n(xiay be drawn from the
oregoing work may no iefly summarised i— .

(1) The presen{:e o}vaﬁei:jr:uigus amount of Sodium Salts in the
surface soil is not confined to land in the North-Western Provinces
and Oudh and the Panjab, but the same phenomenon has estab-
lished itself in at least two other places in the Bombay Presidency. It
would appear probable, however, that the occurrence of the salts in the
black soil tracts in the neighbourbood of the Nira Canal is due solely
to percolation from the canal. L

(2) In the North-Western Provinces and Oudh the salt which is
usually present in largest amount is the Carbonate. In the Muzaffar-
garh District of the Panjab and on certain lands in the neighbourhood
of the Chenab Canal, the px’mcipa\ salt is likewise the Carbonate. In
the Ferozepur District, at Lahore. and on the upper part of the
Chenab Canal area, the salt which is usually present in greatest
amount is the Sulphate. .

In the usar land of the Kaira Districh Gujarat, and in the land on
the Nira Canal the principal salt is the Chloride.

(3) These Sodium Salts are almost uniformly concentrated in the
first few inches of surface soil, the amount in the sub-soil being
generally considerably less.

(4) The amount of Sodiam Salts in the surface soil of bad usar
land rarely exceeds 2 per cent. and is often much less.

(5) All the three Sodium Salts, Carbonate, Sulphate and Chloride,
are commonly present in good arable land and in clays; the amount
of them is, however, usually quite small, sometimes rising to as much
as one-tenth per cent., but generally 1o much less than this.

(6) Enclosing land from grazing and thus encouraging the grasses
to grow, causes, or allows, the salts t0 descend from the surface soil
and to become distributed in the sub-soil; the rate at which this

distribution occurs is not known, butitis evidently slow.

(7) The pot-culture experiments which have been made, indicate
that ‘2z per cent. of Sodium Carbonate causes injury to cultivated
plants and this result js incidentally confirmed by certain examples
taken from the soils of fields. Of Sodium Chloride, "2 per cent.

probably does harm ; +4 per cent. is certainly pernicious. Of Sodium
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Sulphate, *5 per cent. is probably not harmful to cereals. Plants of the
leguminous order appear to be moreé readily affected by Sodium Salts
than are the cereals.

(8) The very imperfect conditions of drainage, which exist in usar
lands are probably occasioned not by an impervious “pan’ below
ground, as has been assumed by some, but by the condition in which
these usar soils have arrived. The cause of this condition is probably
the Sodium Carbonate present ; if the Sodium Carbonate be destroyed
these soils become pervious to water and admit of rapid drainage. '

} _T}i\e_ Sodi‘f:m ]Carbonate may be {1‘3“}'0)’?1(1 by wvarious means ; one
which is perfectly s 1, consists in the icati psum
whi soil.p y uccessiu R application of gypsum

But whether it would be necessary to apply en ;
convert the whole of the Sodium Carbonate irr)\Ft)oySulgxgg,go}rp:rg:lthg

a less quantity would prove sufficient, remains to be demonstrated
by field experiments,

G 1, C, P, 0.=No. 204 R. & A.=13" 1-97.~2,200.—~W. B. G.
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PRODUCTION or axp TRADE v TEAK WOOD.

‘ Report and Working Scheme of the Nilambur Teqr p
LusHiNgTON, ESQ., Deputy Conservator of Forests.
passages by THE EDITOR.

lantations,” by P. M.
Review of certain

Mr. P. M. Lushingtan’s Repor? o:t the Nilambur Planlzzlz'om! Npﬁ%%gp
(published under cover of Resolution No. 258 of the 10th June 1896 | “TioNs.
by the Madras Board of Revenue) will doubtless (by those interested
in the production of and trade in TEAK W,00D) be regarded as a
valuable contribution to the literature of the subject, besides being an
instructive essay on the Commercial Aspects of Timber Plantations
generally. The following passages may, therefore, be abstracted as
exemplifying some of the more practical conclusions arrived at by
Mr. Lushington :—

History.—« The Nilambir teak plantations were first suggested

Sugfgteﬁtl‘on
. . . . r
in 1840 by Mr. Conolly. Collector of Malflbar. who described their Fgrmaglon.
object as being to replace those forests which have vanished from 1840.

private carclessness and rapacity—a work 100 new, 100 extensive and

too barren of early return to be ever taken up by the native proprie-
torl

“The plantations owed their existence to the accident that one of
the many religious bodies holding temple lands happened to be in
want of funds and to own blocks of land scattercd here and there in

T. 232-67.
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this valley, many of which constituted the very best sites for planting

that could have been selected had the whole area been available to
choose from.

“At first considerable difficulty was experienced in making the
teak seeds germinate and M. Conolly, in a letter of the 4th August
1842, reported that of 30,000 seeds sown, none had come up, and
that of 10,000 saplings transplanted, more than half had died. At the
end of 1843, the true method was suggested by Dr. Roxburgh, and

this method, with a few slight modifications, is continued up to the

present day.” .

14

Position : Climate ; Soil (p. 41)—“The plantations lie in the
Nilambor valley surrounded by kills of Sisapara on the south-east, the
Wynaad (S.E.) on the north-east, and the Camel’s Hump on the
north-west side. The plantations all lie in the Nilambir rang® of
South Malabar District” « The distinguishing characteﬁ?ﬁc of the
Nilambdr climate is jtg damp heat 80 favourable to rapid growth.
The temperature in shade ranges from 75° t0 95°. Tt.1e average
rainfall for the past ten years is 94°S inches.” Mr. Lushington ex-
plains that the soil of the p1amation is very varied, alluvium overlying
gneiss rock or laterite derived from the hills. The observation has
been recorded that the teak growing on alluvial soils was f’f ﬁl:st
class ; that on laterite, second class. Further, that damp alluvial soils
were not favourable, though these were improvable by drainage.

Demands for Produce (PA9€S 45—47).—*The teak planta-
tions yield marketable products of three kinds :—

(1) The timber which will be furnished by the final crop
and also during the yqter thmnings.—For this, there is & large
demand, and there is no doubt that all .thi's first-class timber wx.ll
sell at a very large rate. TP€ superiority of. M.alabar t??ik is
so well known that it is probable much of this timber wil go
into the Bombay, and even iPt0 European marke.ts. At. pre-
sent, however, there js no doubt that 'the_best‘pfxces' will be
given by the Arabs who require it for their sh}p-bullqlng in I'engths
as long as possible, 5o that the plantation teak is specially smtgd to
their requirements, A, present really good Malabar teak is selling at
R3-8 10 R4 per cubic foot jn Calicut, whilst Burmah teak in Bpmbay
only realizes Rz o a little more- At present the Arabs obtain t‘hc.u'
supplies from Cochin apd Travancore, but the teak they obtainis
inferior, and there i no doubt that, when the plantation becomes

T. 232-67,

Ledger. 3
E

in Teak Wood. (P-. M. Lushington.) ’rgg;gixg\
exploitable, the whole of this demand fvill fall on them. There is | NILAMBUR
nothing to show that there is any limit to the demand for teak of 1’%\6‘}'&'
this size and quality, and it is unlikely that the price of this teak, as
it stands will ever become less than R2-8 to R3 per cubic foot.”

(2). ¥ Teak saplings.—They are divided into seven classes (1) | saplings.

measurables, (2) superior (small), then first, second, third, fourth and
fifth classes. The first two classes aré boaght by Parcee merchants
and Cutch traders. The timber of this class is usually exported to
Bhowanagger, where it is used as beams for house building by the
more well-to-do people. The price realized for this timber is| Prices.

decidedly good, averaging Rz per foot, but it seems doubtful whether
there is a very large demand for such timber. The other classes of
saplings are bought by the same traders and exported to different
parts of Bombay, especially Bhowanagger, Where there is a constant
demand for about 4q,000 saplings per annuin, which occasionally
rises to 60,000, but beyond this there 1 little or no demand at
present. They are cut up and used for the rafters of native houses.

The average prices realized for these classes during the last five
years are :—

R a p.
Measurables . 511 o
Superior, small . . «+ 3 40
First class . ¢« 2 5 0
Second ,, . . . « 1 5 o) persapling.
Third ,, . . . « 012 o
Fourth ,, . . . - 07 0
Fifth ,, . . . «+ 0 3 0

The following table shows the number of saplings sold during
the last ten years under the old and revised working plan :—

Year. \ Number, Revenue,

{ R a. p.
1835-86 . .1 53,502 50,766 8 1o
1886-87 . - 1,935 6 2
1887-88 . - 40,079 32441 12 4
1888-89 . . . 39739 20,603 1 7
1889-90 . . ] 39,500 26,165 9 10
18y0-01 . . .| 50,235 30,072 11 2
180102 . .. o 31,258 24,506 5 2
1892-93 -« . . 17,845 15,079 11 8
1893-94 - . . . . \ 22,932 32,044 12 10
189495 - - . ..o 3071 27895 3 3

T. 232-67.




4 The Agricultural

TECTONA e e =
grandis. Production of and Trade
-_—
NILAMBUR “This includes—In 1893-94, 111 logs (1,124 R
PLARTA- cubic feet) realizing . 2,073 sold
+ TIONS. In 1894-95, 349 logs (7,076 locally-
cubic feet) realizing . 12,537
TotaL . 14,609
showing tha there is & good demand for the larger timber taken out
in thinnings, ~
“The present market Jemands special attention to two points:—
g?’l"?x‘x:&'f O Th’c\t_ all big timber should be.as long as possible, 'length
being the special guality (with good breadth) required by
the Arabs,
de‘i‘{gigghe (i) That all timber must be cutand expox.'ted green and ncl)t
onl. seasoned or girdled, the reason of this being prgba}a y
that salt water seasoning is preferable, and gu'd.hng
destroys the essential oil for which Malabar timber is so
celebrated, There is at present no demand for b'ra.nc.h
wood, so this cannot be taken into consideration in this
plan,
Bamboos.

(3) “Bamboos.—Cqpgiderable quantities of bamboos are used
yearly to float the saplings, At present only the indigenous bamboqs
are used and these sell at an average of Rio per hundred in Kallai.
These will be replaced by the introduced bamboos from Burmah,
when they become fit for cutting, and their l:ju'ge size should render
them very valuable. At present, howevel, it cannot be stated what
price they will realize ”

Exports. sLines of export...A main road run§ close to the plantations
into Calicut, but is not used for carting timber which can be trans-
ported by water so much more €asily: Each block planted is served
by one or more small rivers dOWR which floating is possible from
July to October and in some instances later. Floating in the main

river below Mombat is easy at all times of the year. There are at
EFplogmany | present a5 young clephants atiached 10 the disrict.  The great

majority of those have been caught locally and are being trained and
are now doing all the work required of them i}'l dragging the saplings
to the river, and some are capable of moving larger logs in the
Natural Forest. These will be in‘_/uh.lable when it comes to dragging
the large timber in the final exploitations.

‘.s The plantations recently put down have been carefully intersected
with narrow roads, which are very valuable for inspection and wi])
serve as drag-roads later. In any future planting, this shou] d be

T. 232-67.

trees and on second class of not less than 50 per acre.”

“The age of exploitability _This has been found outto be 95
years on first class and 140 years on second class soils, as worked
out in the appendix.”

« As the oldest plantation is only 50 years at present, no scheme
for final fellings has been prepared. It has, however, been ascer-
tained by employing the current rate of grqwth (the growth in the
different blocks of plantation does not materially differ). Pannengode
is for its age slightly the most advanced, and’ Amrampolliem is a little
behind the others. The final fellings must be spread over a period
of at least 50 years.” :

Determination of final yield.—" The total yield per acre on

first class soils is 3,000 cubic feet per acre and on second class 2,000
cubic feet per acre.

“The annual yield, if spread over 50 y€ars, will be 147,910 cubic
feet of first-class and 73,780 cubic feet of second-class timber.
According to the present market, this will fetch not less than R3 per
cubic feet standing for first-class and Rz per cubic feet for second
class. The total revenue to be derived Wwill therefore be R4,43.730
+1,47,560 = R5,91,290, or, with the net profit derived from mis-
cellaneous sources such as third class bamboos, etc., may safely be
fixed at 6 lakhs per annum,

T. 232-67.
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attended 10, as want of them in places is much felt. In the older | yiampur
compartments this has, to a certain extent, been improved by keeping | piier.
open the compartment boundary Jines as fire lines. TIONS.
4 Depots.—The only regular dep0t is at Kallai, a mile from Calicut, | Depots,
but temporary depits are made in the f?rest itself and some of the
wood is sold straight from the forest depdt. Sales from the planta-
tion are goodand should be encoumgefl as much a§~possible, and it
may be found practicable later to abolish the Kallai depdt, though
this cannot be done now.” -

Proposals for Future- (pp.67—68)—“1tis proposed for Future Treat-
the future to treat both the old and hew plantations under the same ment.
method, 7., a system of high forest with & clean felling of the final
crop and artificial regeneration. The method to be accompanied by
thinnings with a view to the jmprovement of the final crop. The
felling to commence not earlier thad the year in which the average
girth at breast height will be 6 feet 6 inches. The measurements
taken show that the centre girth will not be less than 4 feet 6 inches.

On first class soils the final crop should consist of not less than 40 | Nu!gg::.per

| Age 85 years

and 140
years.

Yield.
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The following passages (pp. 138—139) may now be given from
the Resolution of the Board of Revenue on submitting Mr. Lushing-
ton's Report to the Madras Government :—* The plantations were at
first started in 1844, but no attempts at systematic thinning were
commenced until the year 1885. In that year the then Conservator
(Colonel Campbell Walker) drew up, in conjunction with Messre.
Porter and Hadfield, a rough preliminary scheme to last for five years
for regulating thinnings, This scheme Wwas in operation until the
year 1890-91, when it was revised by the same officer so as to last
for another five years ending with 1895-g6. (Inspection Report in
Board’s Proceedings, Forest No. 206, dated the 16th May 1891.)

“ Colonel Campbell Walker then suggested that, before the termin-
ation of the period covered by the revised scheme, a special otfﬁcer
or officers should be deputed to draw up, from the e:tperience: gained
by the working of the preliminary schemes, a regular \.Vorkmg pla.n
to provide not only for the thinnings but for final fellings; and in
accordance with thig suggestion, which was sut.)sequently_supported
by Mr. H, A. Gass, Acting Conservator, in his inspection xeport
embodied in Board's Procecdings, Forest No. 253, dated the 14th
April 1894, Mr, P, M. Lughington was appointed to prepare the
Working plan in question.”

“Mr. Lushington's Report and Working scheme have been ca.re(;
fully prepared. He has collected much useful information anf
added to the Working scheme 2 complete report of the past history l°
the plantations. He does not, howeven make provision in t x:l:
scheme for fina) fellings, as the period for such fe}h.ngs 'S estnmat;:
by him to be stil too far ofr, It was hitherto anticipated that A2
trees would attain maturity after 6o years, SO that the first p anu;ﬁ,
viz,, that of 1844, was expected 10 be fclled. in the year :1:)04:. anci
Lushington, after a careful ~calculation, disproves .1”“5 1 fooy v
fixes the exploitable age at g5 yers for ﬁ;:st-class bor i;n t :es) will
for second-class soils. At this 2ge he estimates that ft ¢ 6r o ches
altain an average centre girth measuxem.ent of 4 ,e“,, ,
which is the measurement most in demand in the market. e fmal

“ According to My, Lushington's proposals, therefore, t clma
fellings will not commence until the year 1939. when the first plant”
ing will have reached s gsth year In the interval Mr. l'.ushmgton
provides for thirmings, and estimates the annual average yleld' there-
from at Rs3,801 during the first five years and R80,247 during the
next five years. My, Lushington's proposals for future treatment
have the approval of the Conservator, and the Board resolves to
accept them,”
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MANURES AND MANURING.
{BONE-DUST MANURE)

‘[Dictionary of Economic Products, Vol, V., M. 237-59.]

UTILISATION of BONE-DUST MANURE.

Extract from Correspondence between the Dircctor of Land Records and Agri-
culture, Panjab, and the Senior Secrctary to the Financial Commissioner,
Panjab. _With a note by the Editor,

Extract, paragraph 3, of letter No. 1213 dated 8th Fune 1897, from the
Director of Land Records and Agricidture, Panjab, to the Senior
Secretary tothe Financial Commissioners Panjab.

* P *® * *®

3. As regards (1) Utilisation of bone manure, it was mentioned in
the reports of 18¢3-94 and 1894-95 that no further experiments
had been made in the province with bone-dust manure. The mill
for crushing bones started some Y€ar$ ago by Mr. Drummond,
Deputy Commissioner, Karnal, in the Kunjpura estate, has been
given up on the ground of cxpeuse and absence of demand for the
bone manure, and the mill started at Lahore by the late Mr. Robson
for crushing bones for esxport Was closed some years ago on his
death, Even when the mill was working there was no demand for
the bone-dust locally for manure. Tl}e price (abcut Ri1-2-0 per
maund at Lahore) was considered prohibitive by local agriculturists
not accustomed to intensive farming, though farmers in Tngland are.

willing to pay £s5 to £6 per tom, Sy B3-4 per maund for the
bone-dust as manure.

1 am afraid that, while bone-dust mahure is so costly according to
native ideas and so long as the prejudice against its employment
continues, especially among 1lindu agricalturists, little can be done
to check the exploitation of this valuable fertilising agency. It has,
however, 10 be borne in mind that Indian soils are deficient rather in
nitrogenous matiers than in the phosphates which bone-dust is so

M. 237:59.
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rich in, and bone-dust manure, which is 0 highly appreciated in
Europe and America, has not been proved by experiment to produce
equally good results in this countrys ‘

The exports of bones from Karachi which come mainly from the

Panjab is meanwhile increasing with extraordinary rapidity as the
following figures prove :— )

Exports in cwis.

s T . . +186,500
1893 . . ¢ 227133
1894 . . . 338,691
1895 322,582
1866 493,844

1897  (up to 26th May) 271,286 (in five months).

No doubt it has been stimulated within the jast two years by the
great losses of cattle in this provinc® from drought and starvation.
The price at Karachi remains from 2t Ri-10 to R1-1z pef maund
(84 1bs.) of dry uncrushed bones, and this year the value of the bone
exported up to date is considerably greatet than thatof all food-
grains exported.

[The above note will be read with interest 8s it draws attentfon to
the fact that such a useful fertiliser 88 pone-dust is re.adily. qulnable
from an abundance of raw material which can be easily disintegrated
in this country. Thatthere is a desire on the part of planters 10 poss'ess
themselves of this manure at a che® rate was shown‘ py ‘the United
Planters’ Association of Southern India recently petiioning Govern-

ment with a view to impose an expo™t duty onbones. The bone mea

manufactured in India i . ure and compares very favour-
ably with that sold &aﬁigg‘?ﬁa};}ge})ﬁm of the two analyses quoted
below is that of a genuine same of pone-dust made by Mr.F. J. Lioyd,
F.C. 8., 0f London, the second is 80 analysis made by Mr. D. Hooper
of bones crushed at Coimbatore, Madras Presidency —

1 2

Water . . . 990 730
*Organic matter : . 3370 2370
Lime . i . ¢ 5662 31°69
Phosphoric acid . 22’50 25'53
Magnesia, salts, ete : 618 642
Siica ., L, 110 36

100 100
. 5'()6 3°32
. 4 403

# Containing ni
€ nite
Equal to ammo::_‘gaen

Editor.]
M. 237-50.
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PREFACE.

‘MITH the owner of a custed wheat-field the question that
arises is probably oftener  What can be done to prevent
this loss ? ** that * What is the cause of this loss? ” Yet to
answer the first question catisfaotorily, it is esSential to begin by
answering the second. Hence the arrangement that bas been
followed in digesting the information to be gleaned from the rust
literature of Australia. . . )

This treatment may strike the reader as incomplete. Besides
those chapters that deal with the palliation and the avoidance of
rust, why, it may be asked, is there no chapter dealing with
« Rust-Eradication” ? In theory, at all events, a rust should be
harboured during the interval between one wheat-harvest and
apother on some other plant of plants. Discover such interme-
diate hosts, destroy them, and rust }nust disappear.

The omission is intentional. This method, 1n principle perfect
is at least in India inapplicable m practice. In the case of the
majority of our Indian rusts, the mtermed}am hosts are unknown.
In some, possibly in all, the existenc® of an intermediate host is not
absolutely essential, other neans of bridging the gap between one
harvest and another having been evolved. There seems to be 1o
doubt that in certain instances the oceurrence of an intermediate
host has ceased to be necessary for a vust, and t.’.here is reason fo
beliove that the disease-germs A%e oftpn practically inherent in
certain wheats, intimately assoclated with the protoplasm of the
plant and capable of continuing so for weeks or months or even
years, only awaiting the advent of suitable conditions in order to
Jissociate themselves from the pr_OtOPhSm- The partnership be-
ing thus dissolved, they may 81V° rise to a general destructive
outbreak of rust. Even in the vase of that Indian rust where it
geems possible that an intermediate host has been ascertained, the
difficulties in the way of its eradication are so great as to render
the proposal barely feasible.

Practioally, therefore, the only hope for India in combatting
rust in wheat is to adopt the method of selecting, from among the
various kinds of wheat, those that show themselves to be naturally
little lLiable to rust. For, while probably no wheat is absolutely

.

immune, it is & recognised fact that in certain areas particular



)

wheats are relatively proof against rust. By a system of cross-
breeding with kinds valuable on other accounts, new kinds can
be made that will combine these qualities with the character
of resistance to rust; by a further process of rigorous selection
the characters of these improved kinds can be fixed under at least
particular conditions and in, at all events, particular localities.

theoretically less pe:fect, this process is practically the sounder of
the two, since it not unly results in the production of wheats that

resist infection from without and thus render the eradication of

intermediate hosts unnecessary ; it also eliminates those wheats
in whose tissues the disease-germs are inherent—or, atany rate,
gives us kinds wherein the fatal dissociation of the disease-germs
from the protoplasm of the plant does not ocour— and is thus

successful in cases where the eradication of intermediate hosts
must fail.

1t has to be distinetly borne in mind that mere gelection 18
rarely, if ever, sufficient. The quality, of resistance to rust may
be, and indeed usually is, associated with qualities that render the
wheat, of which it is characteristic, otherwise undesirable, Cross-
breeding, in order to associate With the resisting gquality othor
qualities that are of importance, is, therefore, essential. The sow-
ing of patches of this, that and mother wheat and their e:;)an}mgf
tion during the course of a season M3 pe useful as the i\.sml '
notes on the wheats available for experiment_ within par 1({)1; a
provinces, but can do little towards & final solution of the probiem
before us. won, is

This crossing of differ ats though a sin€ qua )
beset with mangy difﬁculiilz,z Whgorthnately, however, for Insi{at
these difficulties are being largely romoved by the PUtC IRP
and energy of Mr. W, Farrer, of Lambrigg, New South Wales,
the foremost exponent of thi’s method of combatting rust. M}'.
Farrer is placing at the disposal of the Government of Tndia
samples of crosses eminently suited for experimental culture in
this country, since they combine with Indian blood—thus giving
them the highest possible chance of becoming acclimatised—the
blood of wheats especially characterised by the possession of the

zi‘fvrg features wherein it js known tbat Indian wheats aré ec-

On the experts of th . £ the various
. e Agricultural Departments 0
Wheat-growing provinces, t%lerefore, devolves merely the 4ty ¢

11 B

applying to these samples the methods of selection prescribed by
Mr. Farrer. But everything depends on the minute care with
which these methods are applied. Mr. Farrer’s recommenda-
tions, owing to their great jmportance, have lgeen given in full as
an Appendix (B); their perusal and adoption by those whose
duty it may be t0 attempt to * malge wheats that w111_ resist the
ravages of rust in India i8 essential. The mere sowing of Mr.
Farrer's samples, in order that a record Of their immunity or
otherwise from rust may be recorded at the close of a season, by
no means fulfils the requiremepts of the case. Only a small per-
centage of the plants raised from the first geperation of Mr.
Farrer’s seed will supply material for further experiment; the
fate of the remainder does not, therefore, interest us. The pre-
paration of such a record implies that the object of the experi-
ment has not been clearly anderstood ; worse still, it may imply
the waste of an opportunity and the loss of a season. To supply
material whence a rust-resisting wheat may be hoped to be evolved
and to receive in return no more than a barren report is to as
for bread and receive a stone. : '

On the other hand, it must be borne in mind that success is
not to be hoped for in one season or in two ; the process of evolv-
ing, of fixing, and of issuing for general use a rust-resisting wheat
canonly bea gradual one. Nor should it be supposed that the task
of evolving & rust-resisting wheat can be 'completed once for all.
‘Wheats appear to vary in Character with time ; wheats that prove
rust-resistant and prolific in one ¢4 often fail in one or in both
characters elsewhere; wheats 1IMUNG 28 regards one rust fre-
quently fall victims to another. This task of evolving and fixing
rust-resisting wheats, once initidted, must be goneon with ; conti-
nuity of policy and of effort are essential to its success. But from
what may be deduced from the Australian literature here reviewed
and digested, it seems not unreasonable to hope that, granted this
continuity, a very decided degree of success may be attained in
dealing with the rust problem.

HEerBARIUM,
RoyaL BoTANIC GARDEN, SIBPUR
October 9, 1897.

DAVID PRAIN.
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A precis of the Literature of the Australian Inter-Colonial Wheat Con.
ferences, 1890-96; with comments on the bearing of the results
obtained on Wheat-Culture in_India. By SURGEON-MAJOR D. PRAIN
MA, MB., Curator of the Herbarium, Royal Botanic Garden, Sibpur.

Crarrer 1,—INTRODUCTION, 3

§ 1. The writer, by desire of the Government of India
in the Revenue and Agricultural Department, has read those
papers dealing with the subject of Rust, and relating mainly to
Australia, that are on the files of that Department. The
following pages contain a préets. of this information with
occasional comments on its bearing upon wheat-culture in
India, drawn up during moments of leisure from official duties.

§ 2. The subject of rust has caused mych anxiety to Austra- History of
lian wheat-growers ; thisanxiety has been shared by the Agricul- thes oﬁt.eg.
tural Departments of the Governments of the various Colonies, | Colonial
and has culminated in the elaboration of a concerted inter-{ Wheat
colonial scheme for counteracting the effcets and mitigating | Conferences
the ravages of the blight. Theidea of conjoint investigation and |1 Aostralia.
action appears to have first occurred to, or at any rate to
have been first convineingly advocated by, Mr. F.” Wright,
a South Australian gentleman who, at a meeting in Melbourne
of the Australian Association for the Advapcement of Science,
proposed that a Committee of the AS‘%OCl&tiOH be appointed
for the investigation of rust in wheat With a view to remedy-
ing the evil,

A Committee was appointed, but came carly to recog-
nise that, if useful results were to be obtained, the assist-
ance of Government must be invoked. This assistanee was
readily granted ; but the intervention of Government made the

B
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Hisfory of Conferences.

Mode in
which the
results of
the Con-
ferences
have been
presented.

difficulties of working through a scattered Committee at once
apparent. The idea of holding an inter-colonial conference was
the natural sequel, and, in response to an invitation on the part
of the Government of Victoria to the Governments of New
South Wales, Queensiand and Scuth Australia to send  dele-
gates to Melkcurne to meet delegates Tepresenting Victoriaand
discuss the Rustaproblem, the 2 Pirst Inter-Colonial Wheat-
Rust Conference ” wag held at Melbourne on March 10th and
11th, 1890, ‘ .

This Conference was follbowed by a Second.”’ held at
Sydney on June 2nd-5th and Junc 8th, 1891 ; at this mecting
the same Colonies were representcd- A ¢ Third ” Conference
was held at Adelaide on March 9th-12th, 1892; on this
occasion Tasmania wag rcprcscntt‘d in addition to the other
Colonies mentioned. At the Adelaide mecting it was decided
that in future the Conferences should be biennial; consequently
the “Fourth ”” Conference, which was held at Brishane, met in
1894 on March 20th and ,:let, and March 26th.25th, while
the ¢ Fifth » Conference. which met at Mclbourne, was held in
May 1896. !

§ 8. The discussions at these Conferences mark the progress
that has been made in Australia from 1890 to 1896 both as
| regards knowledge of Rust and as regards the best means of
| combatting it. The minutes of the various Conferences inc}ude,
i therefore, practically all that is to be learned on the subject;
(the somewhat unumerous notes, papers, and reports that
| have appeared during the Conference period will be found on
| examination to consist. for the most part of extraets from ~the
| minutes of a previous Conference ot of statements of experience
 considered in due course at a subsequent onc.

The single exception, and 1t 18 a formal rather than a
'\materia.l exception, consists of a series of Contriliutions to an
5economic knowledge of the Australian Rusts,’ written by‘ Dr,

N. A. Cobband published in the Aorienltural Guzette of New
South Wales nt; intervals during the period from  Pecember
1890 to April 1894, Ty, Cobb has been a delegate from New
South Wales to the grreater number of these Conferences, and has
ln'mse}:f done much to pake them successful.  His © Contribu-
tions,” therefore, add yothing to the sum of the information
contained in the Copference minutes. They are, however,
;; Vel('ly valuable, becange they treat from another standpoint,
‘?:r arrange systematically, the facts that at the various con-
\haen(;le:d have heen g proached from the practical side and
-nave had, of Decessity, tobe dealt with on empirical lines,

F. 725,
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§ 4. The literature here reviewed and digested may, there-| Literatare,
fore, be classified as :— roviewed.

1.— Conrerexce LiteraTURE ; Reports of the various Aus-
tralian Inter-Colonial Wheat-Rust Conferences.

1I.—IxTER-CoNvERENCE LITERATURE; Renorts, Bulletins
and Papers dealing with points referred to at a
previous Conference or suggested for discussion
at a subsequent one.

III.-—ExmA-Con}zmcE’,L}TMATUBE ;  Dr. Cobb’s
“« Contributions >’ published by the Government of |
New South Wales n its dgriculiural Gazetle
during 1890—94.

To facilitate reference to the originals, a full list of the
papers, classified in this way, is here given and, in subsequent
chapters, papers of the various groups are referred to,
shortly, as (L) 1 Cone, 11 Coxnr., ete.; (1L) Sus-conr. \
A., B, C., and so on; (III.) CoBB. CoNtris., the volume and |
page cited in the latter case being those of the New South |
Wales dgriculiural Gazetle.

§ 5. L—CONFERENCE LITERATURE.

REpoRTS OF AUSTRALIAN INTER-COLONIAL
WuEear-Rust CONPERENCES,

i

1. Minutes of Proceedings at 2 Conference of delegates !
from Victoria, South Australia, New South Wales, |

and Queensland ; held at Melbourne, March 10-

11, 1890 : ref. I CoNFe |

2. Report of the Proceedings of the Conference of
delegates from Vietoria, South Australia, New
South Wales and Queensland ; held at Sydney,
June 2-5, and June 8, 1891 : ref. 11 Coxv. |

3. Report of the Proceedings of the Conference of!
delegates from Victona, South Australia, New |
South Wales, Queensland, and Tasmania ; held at !
Adelaide, March 9-12, 1892 : r¢f. T1T Conv. |

4. Report of the Proceedings of the Conference of
delegates from Victoria, South Australia, New |
South Wales, and Queeneland ; held at Brisbane, |
March 20, 21, and March 20-28, 1894 : r¢f.]
IV Coxr, :

F, 725,
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5. Final Report of Committee at the Conference of
delégates held at Melbourne, May 1896 : sef.
ONF,

In order that g brief, yet clear, view may be had of
what has been accomplished at cack Conference, the Reports of

the various Cqnferences in Committee are given in full as
Appendix C, :

§6. IL~INTER-CONFERENCE LITERATURE.

New SO'UTH WaLES.
A. 1891 Agricultural Gagette of New South Wales, vol. 2, part 7,
page 403 (July 1891)—
Rust on Wje%tugo,y‘erence (second) Aeld at Sydney.
B. 1892. Agiicnltural Gagette of New South Wales, vol, 8, part 3,
age 221 (March 1892)— .
Recgmmenda(ﬁo:; of the Conference (third) keld at
Adelaide.
C. 1892, Agrioultural Gazette of New South Wales, vol. 3, part 7,
ze 481 (July 1892)— .
urther Rd‘e(rel,l,ges to the Recommendations of the Rust
in Wheat Conference held at Adelaide in March
1892,

D. 1892 Agricultural Gazette of New South Wales, vol. 3, part 8,
page 567 (August 1892)—
Ruat-resistin{] Wheats.
E. 1893, Agriculiural Gazette of New South Wales, vol. 4, part 7,
page 598 (July 1898)—
ust-resisting Wheats.
F. 1894 Agrioulture) Gazette of New South Wales, vol. 5, part 1,
page 48 (January 1894)—
Rust-resiating Wheats: ¢ D ‘
G. 1895. : . _-the working of Department of Agricul-
% Rep‘{f,ﬁ.;’eg;;‘k”%fﬂfh Wales, Janaary 1894—July 1395,
pages 25-28— Dy
Experiments with Wheats: Dr. Cobb.

H. 1897. Lett . Farrer, Esq., Lambrigg, Queanbeyan,
° }eqr, ;fo\[{rl EZ the Government of India, Departlnen’t, of

Revenue and Agriculture (August 1897)—
Wheats Likely to prove suitable for the Climate of India.

TAsMANIA.

L 1892, Department of Agrioulture. Tasmania; Bulletin n. 3—
On Rust‘;‘noWhg;t.—E. H. Thompson.

QUEENSLAND.

J. 1892,

F. 725,

Departmem of Agriculture, Queensland ; Bulletin n. 19—
n W’leat-growi'n‘(/ in Queensland.—E. M. Sheltop.
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K. 1895. Department of Agriculture, Queensland; Bulletin n. 6
(second series)— .
On Wheat-growing Experiments,—E. M. Shelton,

VICTOBIA.
L. 1594. Department of Agrioulture, Victoriam
Report on Wheat-Rust Experiments, 1892-93.—1.
McAlpine. *
Ngw ZEALAND®

M. 1894 Second Report of Dppartment of Agriculture, New
Zealand, page 53—
ust.

N. 1894 Now Zealand Country Journal, vel. 18, No. 3, page 220—
Rust in Wheat. -

0. 1895. New Zealand Country Journal, val. 19, No. 5, page 493 —
Ezxperiments with Rest-preventing Manure at Lincoln
College. *
SoUTH ATUSTRALIA.

P. 1896. Copy of Minnte by the Secretary to the Agricultural
Bureau, South ~Australia, dafed Adelside, May 8,

1896
CANADA.

Q- 1896. Report on Wheat-Rest by the Director of the Experimen-
tal Farm in Canada.

Ref. Sup-conr. A, B, ete. Owing to the fuct that some
of these notices are digests of Conference proceedings (c.g.
A, and N.) or yerbatim extracts from Conference ininui.:cs’
(e:9-) B.) ; while still others (¢.g , D-» E.2F.) consist of informa-
tion mcorporated in the minutes of subsequent Conferences
it has not been hecessary in every casc to formally cite these
papers in the chapters that follow.

Three Indian papers :— Resolution on the Revenue Adminis-
Lration of the Central Provinces for the year 1894-95 ; Injian
Fungi (Agricultural Ledger, 1895, No. 20); and a Leport
by the Commissioner of Settlements and Agriculture, Centrql
Prqc‘mce.v, on {he Cultivation of Cross-bred Whea!. 1897 .
w_'hlch the writer has likewisc been direct:d to read in connec:
tion with this subject, belong in a fashion to this list ; it has
howevpr, seemed more convenient to keep them apart from thé
Colonial literature and to quote them separately,

§7. UL—EXTRA.CONFERENCE LITERATURE.

Contributions to an economic knowiedge of the Australian

F. 725.
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Rusts, B .
& DBy N, A.( . . It will be o d distinet “ Contributi
Gazetl, of':i/V . Cobb, Published in the dpp; ¢ observed that two distinct “ Contributions *’ are
- 7 Vew South Wales in the f - gricultural marked “ Chapter VI.” Ref. CoBB. CoN i
e e ollowing order ; pter VL. Ref. . TRIB., with vol, and
- tom— page of Gazelle,
Yol. | Part, | Page.] o Dite of To this class belong the majority of the European and

Tntroduction .. [ i _Publioation, American treatises and pamphlets that have been consulted in
ggapter L—Mothods . | 1 3 | 185 | Dec. 1890, drawiog up Cuaprek II; here agmn it has been more con-

:r;l);er 1}}6~Rusts that ooour in " » | 186 » e venient to keep them apart from the Australian literature and,
X paddo:k. ub  Australiay . wheat - when necessary, to quote them separatfely,

ppendix A"‘I.)etail' . o 1~ 3 197 " . .

ment, cic, undertaken i’ cogor Cuaprsn 11.—THE RUST-PROBLEM.

around th:t;‘}‘]?:t?cour in and § 8. Addressing the delegates to the first Inter-Colonial | Damage from

New South Wajeq ?"ddmks in , _ Conference on Wheat-Rust in 1391, the Minister of Agriculture | Bust
p Resumg sl e e 23, for Victoria put the loss from rust for the previous season at

haptqr L —What has been found | | » 214 o £1,500,000 sterling for South Australia alone, and appeared to

gg:clen this and other sountries ! think the loss in Victoria had been as great (’I. Coxr., p. 6)
Chapterrmﬁﬁzt‘lf}?:"““ L. . 3 l 1 44 | Jan. 1892, The same season, evidently one in which Rust W:;s i)art.i-
X tinug 2 he  subjeot con- | 5 c\ilarlyfdestructive, is independently caleulated to have caused

ppendix Be—Report o o noio» P a loss of £2,370,000 sterling in Australia generall

Egz; ) ;{f wheats e‘;‘;,}};ge;“ﬁ;t ab01’11t‘zl£88,0(’)0 in Ta.sma.nian(gSUB-CONF. L b).g ¥, and of

ambrige . ) . he Committee appointed to draw u .

Alphabe;txcal List of wheats » » 60 P tions at the Iirst IEJP(;)uference gave tlll)ea::tlrlestzg 111850111-
Chapte:‘\‘}flir"ffgeﬂ:ulggmbrigg' S " 60 . £1,500,000 for South Australia, £750,0001I?<?r Vizz(s,ﬁzt
Ch&pter VI.—An exiﬁ.f’f,,ﬁi{;ﬁ“i:z‘}, ” 3 | 181 | Mar. 1892. £100,000 for New South Wales, £20,000 for Queensland:

R:sﬁlt\ys;oﬂl Properties of Rust: The total loss suffered was estimated at not far short of
st Wahneatsand Non-Rust-Resis- £2,500,000 sterling (I1. Coxe,, p. +1).
Apg_ndix C.—Measurements of the | » 11900 s, bt I-n the Gippsland province gf Victoria where, 35 years
d~lCI<lrless of leat {flag) in peiore, .Whe.at was widely grown, it was stated in 1891 that
A \ff;ilrput varieties of wheat .| 3 3 |20 | , . its cultivation had for 30 years been largely abandoned owing
ptggte 3:«&71?“% of penulti- i to the ravages of rust (IL. ConF., p. 13). As an instance
ppendix E.—Ed‘:,:ild::m A w 208 1, of the losses caused by Rust, may be cited the experience of
:pe tensile strongth, of th?pZnul- a South Australian gentleman. On one plot of 5,000 acres,
tmate leaf of differont yarieties farmed on metayage,—owner finding land and seed and takin
of wheat varl 2ths the pr ; i i g
Chapter W1 (st v o o® 2| 7 w 1207 |, 3 e produce, metayer finding labour and taking gths,—
wim ; (bis).~Varieties of ) the share of the former was estimated in October to be worth
Chi‘f,teft tVII'-.Keep.ing o 4 431 | June 1893. f{",l%(ig thThe wheat was attacked by rust in November and
at true ¢o eided the owner nothing

ad . name, Causes : . Lo
om0 |y e o D e L el s 10¢

ertilizing Jfrv;lhl;e : rtificial cross- J ’ per acre fo 20 bushels and £5 per acre (.II’ Coxr., p- 16). .
Chapter -IX"ImP\'gvin b " » | 506 . m The Mlnls_ter for Mines and Agriculture in New South

Selestion, Jigr o iNg Wheats by Wales,addressing the del s at the Second C
Chapter X Xperimenta] plots « | 1 . | 512 ! "f h g the delegates at the Second Conference, stated
Chapter X1 ‘hﬁ subject continued | 5 i | 239 A;I. 1604, that, if only one or two bushels per acre of the wheat now
_ destroyed by rust were saved to Australia, it would mean an

mental wheats Arvesting experi-

" 251 w w addition of £100,000 annually to the national wealth.
F., 725, S ——— F, 725,
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» Damage from Rust.

Rusty Years.

| Anything short of eradication of rust must theref i
} ore still be of
| the ngtest advantage (11. Cone., p. 2).
|} 00%8 03(1)1111 mentioned must be an error of the printer for
£1,000,000 or some similar figure. For if the average loss
1;1 South Australiabe, as is stated (I1. Conr.,, p. 50), 1—8
Vqshelg per acre in rusty years, and if the rates quoted for
ictoria are in any way applicable to the other Colonies, the
| gain in South Australia alone would be several millions sterling,
ssmcihm 1892 the Minister of Agriculture and Education for
Couf Australia was able to inform the delegates to the Third
(;111 erence that in 1891 there were 3,147,106 acres under
w tsat in the whole Colony. This was, moreover, the area
Z‘;e ally reaped and did not include what, owing to its having
n attacked by rust, was cut for hay (IIL. Cone., p. 9).
'The Rust~-disease is the only serious obstacle to the culti-
vation of wheat in Queensland. In 1889, of 15,861 acres
only 2,700 acres were rust-free. Theaverage yield per acre in
rust-affected areas was 17 bushels, in rust-free areas 21
bushels. But these figures show only a small part of the
tol’clal tc;lalms\ge done, for no more than 7,004 acres were reaped 88
;"e eat; 7,326 acres,— or nearly half the total acreage—had to
P 2‘;)0?ped a8 hay so soon as the rust appeared (II. Cowr.,
In New South : 1891 theaverage loss per acre was
a Bittle over 5 aiiee ;rlscrle b e Jors was 636,520
| bushels (111. Cownp,, p. 18). In Victoria in 1891 only 109
l‘acrgs had to be cut for hay, butin North Victoria the loss
. ;aned from 2-12 bushels per acre, in South Victoria from
-10 bushels per acre {I1. Conr., - 18).
Fgr India it is estimated that an annual loss of 10 per
( cent. is under rather than gver the mark (dgric. Ledger, 1895,
n. 20, p. 72), .
h § 9. Tt is believed in Chili that the conditions which favour
(I% a81""“'1‘ance of rust recur regularly oncein seven years
. ONF. 47), In Australia & similar belief in a cycle of
€ven years 18 indicated (1I. CoNF. 15),
i ce:';ti.m Australia ig undoubtedly much more prevalent
displa a1; seasons than in others. These donot, however,
sevem{ Colb(’mpenodxcxty, nor are they alWi\ys common to the
farmers that .. It is the general cxperience of Australian
not oftey a;per:“" in amount sufficient to do serious harm, does
In South R In two succeeding years (II, Conr. 15).
and at short, jnt ustralia rust has been known since 1851
F. 9 ervals has caused much Joss (I1. Coxr, 50).

Ldy" . 0
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The year 1860 is mentioned as one in which the wheat crop was
a total failure in New South W a.leﬁ‘, whereas no mention is
made of rust that year in Victora-, The years 1863 and 1884
are given as rusty years in Victoria, though, as a matter of
fact, rust has been recorded for that quony every year from 1862
onwards (I1. Conr. 15). In 1867 it was almost general and
cansed immense loss in South Australia (11, Coxr. 50). In
1875 there was much rust in Tasmania (IL Cdnr. 23); 1878
was one of the worst years for rust in Victoria ({1, Cone. 15),
and in South Austraha (11. Cox¥. 50) it prevailed over a con-
siderable area that year. 1B *South Australia 1880 was
another year whena considerable area was affected. The sea-
sons 1882—1888 seem to have been very free from rust, but
1889 was a year in which it wa$ almost general and _caused

reat loss in South Australia (11. Coxr. 50), in Vietoria (11.

oxr. 15), in New South Wales (11. Cowe. 32), and in Tasmania
(I11. Conr. 23). In 1890 it was again almost general
throughout South Australia (11. Conr. 50) ; the year was nob
considered a  Tusty ”' year i Vietoria. In 1893-94 rust was
prevalent in many parts of Wellington, N. Z. (Sus-conr. M.
53).

) The expericnces of 1867, 1878, and 1889 favour the
theory of a Cycle of el'even years (IT. Conr. 15), but the
facts against it are quite as welghty . _Un any case the
periodicity, supposing 1t _to exist at all, is not due toany
inherent property of rust, but must, a8 seems to be the belief in
Chili, be the result of a recurrence of conditions favourable for '

’
its development.] . .
The Indian experience s parallel with the Australian.
10. An incidental effect of rust is the annoyance that is | Avnoysnce
said to be caused by handling r\}stcd wheat. It appears thaton caused by

. . Handli
Dasling Downs { Quecnsland) it18 hard to obtain help to work Rustod

wheat affected by rust. The men are said to develop large| Wheat,
uleers and sores, caused by working among rusty wheat (11

Conr. 38). In Victoria too there 18 said to be no doubt that

the threshing of rusty wheat bas caused ulcers among the men

(IL. Con, 39).

There seems to be no reference t0 any such experience in
India.

§ 11. Rust in wheat 15 due to the parasitic existence on the |Natural Hle-
wheat plant of a fungus (Puccinia), which is normally of a |tory of Rust.
polymorphous and of a heterecious nature.

Both characters vary in extent in different Puccinie,
but, as regards the better-known rusts affecting wheat, they

F. 725.
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:f:selllm;tedx as follows, . The rusted wheat, when examined
senceyo’f Sl_ escie(l)lr tl())r((’l‘e;r:\vc ltts ;‘\x:usty. 7 ag;:;:n:a‘lilce from the pre-
at times also. affor pustules (sw‘z) scattered over the flag, or
in s affecting the straw or even the ears. These vary
= _Wmh’:ls -3 <_>f an inch long by 4z of an inch
“ th’at & u\.iz le majority -of the whgat-rusts increase in size,
e i cut‘wle of the plant, which at first is continuous
A I‘%e 0“; »P@length gives way over the site of each pustule.
pustules 3;'13{:3'1011 in size and shape is due to a tendency the
pubt ot a A imes show to #un 'togcther ; this tendency is
Datura zﬁm uenced by the ‘severity of the disease~which 18
the con d_m,ecfed by the favourable or unfavourable character of
tor ot 1 lgnf in which the wheat grows; also, by the charac-
| o b te t;llsaues of the plant—which depends upon the variety
’l‘ha » the age of the plant, and the part affected.

¢ e contents of a rust-pustule, when closely examined, are
ound to be masses of minute red of brownish single-cham-
berfd oval bodieg (spores) supportgd by fine transparent
sta\.lklgts that in turn spring from an interlacing network of
glea Illltmd r}l;lreadlets _(m//ccliut;n) ramifying in the tissues of t.hc
that ii ) ese ramifying fibres really constitute the parasite
ha 't?es upon the food-material claborated by the wheat-plant
T ls own use; it iy the uppropriation of this elaborated
matte"‘}’}’, the fungus that starves the wheat-plant and leads
Rthe ‘pinching ”* or tytal absence at the end of the season of
: ¢ grain that this food.material would otherwise have gone to
orm. Onee such a fibrons mycelium obtains a fouting within
2 wheat-plant, it goes on growing till it forms a pustule, the
zgores inside  which ave Lodies specially moditied to assist in
e perpetuation and reproduction of the fungus, When the
puspule 18 Tipe, the spores ave shed as a small cloud of micros-
copic red dust.  When the spores are carried to the leaves
of still unaﬁee‘cgd plants and the conditions as to warmth and
301:1:;39 are suitable, the membrane enclosing cach gives way
" n:rram definite weaker points and the contents exude as
of the loe‘:f threa(.l.hk.e stream that extends across the surface
breathins. on which it rests till its free end finds one of the
s stud d:dporfi‘s (stomatq) with which the surface of the leaf
once insi(ie 'he thread now grows in through this stoma;
plant, to o it proceeds to absorb the nutrient juices of the
o 8roW vigorously and ramify in all directions, 80

roduci .
Eulesu:;:lg;" myceliam that goes on to the formation of pus-
fu Pores ag hefore, This stage of growth of the

ngus is the Ureq, stage, these red spores are termed uredo-
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gpores, and it is the phase of growth which is manifested by
their production that 1s popularly known as Lusl.

So long as the weather conditions are suitable and the wheat-
plant holds out as asource of food, the fungus is believed to go
on producing successive 6rops of rust-pustules and spores. But
towards the end of summer a change usually takes place in
the development of the fungus, and among the red pustules
which rupture to let the spores esCape, black ones, over which
the cuticle of the plant often remamns intact, begin to make
their appearance. The presencd,of these black pustules gives
rige to the naked-eye appearance of dark-grey to light-grey
streaks on account of which this stage of the growth of the
fungus is known popularly as wheal-mildew. The contents of
a mildew-pustule are spores as before, but spores of a different
kind. Instead of being one-celled, cach is double, being divided
across the middle ; instead of germinating rapidly if, and per-
ishing readily unless, they encounter suitable conditions, these
black spores, as a rule, require to Test through the remainder
of autumn and during the winter, and cannot germinate till the
following spring. As they need this period of rest, and be-
cause they complete the growth of the fungus for the season,
they are termed variously resting spores, or feleutospores

(ending-spores). This mildew stage Leing, after a fashion, a
concluding oune, constitutes the Puceinia proper.
At the commencement of the following season these teleuto-
spores germinate by the protrusioh of their contents through
s weak spot in the membrane just as happens with the
uredospores. The subsequent growth,and history is, however,
different in the two cases. Instead of endeavouring to find
its way within the tissues of some other plant, the thread
remains exposed, branches but shightly, and at the tips of the
branchesit forms, simply by spoutaneous separation (abjointing)
and not by special formation of true spores, minute spore-like
bodies that are carried away by the wind to germinate under
favourable conditions on, and t0 penetrate and live parasitically
within, the tissues of some othel plant. The branching thread
that issues from the teleutospore tesembles, but still does not
really constitute, a true mycelom ; it is therefore termed a
pro-mycelium, and the small bodies that behave like, though
they differ in formation and structure from, true spores are
termed sportdia. _
On whatever plant these sporidla rest and germinate they
give rige to a mycelium, the presence of which, in the major-
ity of instances, causes swellings, generally of some fairly
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p\al}t. Embedded in this swelling are usually small cap-like
bqlxes of different sizes ; the smaller, termed apermogonia, con-
tain cells termed spermatia, the object and nature of which are

\bﬁght colour, to appear in the tissues of the leaf of the host-
|

' not precisely known ; the larger, termed @cidia, contain yellow
 spores termed weidiogporet which are known to produce, in
| some cases at lgast, when they germinate under suitable condi-
| tions, a mycelium that produces rust-pustules of wredospores.
i There are thus two stages, angl four very distinet phases
\in the life of a fully developgd Puceinia from teleutospore to
- teleutospore,
The ﬁrs.t phase is the pro‘luction of the pro-mycelism with
I the separation of its sporidic. This promyeclial phase is
‘] chara_ac"cens.ed hy being “On_l,mabmc, 'liie germination of its
‘ sporidia gives rise to a parasitic myceliuu. that produces the
second_ or ecidial phase, which ends 1n the formation of special
3 sporeslgcqcitlioxporcs). The I,roductiun of these mcidiospores ends
E the a{cldu.sl stage of the life-history of the fungus, beeause the
: germination of these gives rise to 8 parasitic mycelium that
 produces thl‘o_ughout its existence suecessive crops of rast-
| pustules containing uredospores, and euds in the formation of
! resting-spores or teleutospores. '1he formation of these teleuto-
; spores ends the puccinial stage of the existence of the fungus;
‘ the two phases of this stage, the uredosporic and the teleuto=-
"aporie, though practically successive, sre organically simulta-
. neous, since they are produced by the same mycelium, and thus
(differ from the two phases of the mcidial stage which are
"organically as well ag (Lhr()nol()gicany successive,
. There are two well-marked classes of Puccinia, those that
| are ‘f autecious > or that spend the Puccinia stage and the
| parasitic phase of the weiditl stage on the same host plant ;
and those thatare © heteroacious,” and find it neccssary that
‘ the two different mycelial stages shall live on and be nourished
1 by different host-plants. The arrangement that ensures this
‘result 18 exceedingly simple. In the first class the sporidia
produced during the non-parasitic pro-mycelial phase are
| capable of germinating on the plant which carried the teleuto-
l spore that gave rise to the pro~mycelium. In the second
class these sporidia cannot g‘el‘minate on the plant that carried
the teleutospores, but are only able to do so on some quite
different species. Looking then at the formation of teleuto-
spores as completing the round of existence of the fungus, and
treating the formation of a Pro-mycelium, with its resulting
sporidia, by the germination of these teleutospores as the coms

F. 72b.

Ledger. l
I e S S

13

the Cereal-Rusts’ (D. Prain.)

mencement of a new round, we speak of the plant which carries
the Puccinia,—that being differentiated by the characters of
ite teleutospores,—as a ** host ' of the fungus ; in the case of a
member of the second or ** hetercecious ” cluss, where the mcidial
stage exists on a plant other than the one that carries the
Puccinia, we speak of the plant on which the mcidium exists
asan * intermediate host ”’ of the fungus.

A characteristic feature of most, if not A, Puccinie is
that they are restricted as to their habitat; a particular
Pucesnta is only met with on u'sal'tlcular host in the case of
the autecious ones and both the host and the intermediate
host, which sust themselves be different plants, may be equally
particularised in the case of the hetercecious ones. 1t is,
however, not usual. particularly in the case of the better known
Puceinte, to find that cither the @cidial or the Puceinia
stage, even in the heterecious class, is strictly limited to

any one special plant ; usually the fungus 1s to be‘ found on
a smaller or greater number of naturally closely allied plants ;
these then are ““collateral ”” hosts. Sometimes indeed the
same stage may occur on widely different plants ; in such cases
it is perhaps usual to find that one or other of these is affected
by only one phase of that stage.

Finally, it must not he ()vcrlookml. that both stages are not in
all cases known ; it seems, indeed, likely that the two’ are not
inevery case necessary,  Thus Acidiaare known and described,
the corresponding ¢'uccinic of which areat least as yet undis-
covered. There seems reason ta suspect that in some of these
cases the Puccinia has disappeared, and that the mcidial stage
has come to be able to perpetuate itself directly. This stage 1s
not, however, in any case a cereal blight, and the matter does
not therefore directly concern us. What is of practical moment
is the fact that the weidia) stage of certain Puccinie is un-
kunown ; perhaps even 1s non-existent, either from never havmg
been evolved or from having become unNECEssaty. Hypotheti-
callg' there are three possible cxplanations of the absence of the
wcidial stage of o Pucerniu :—

(1) Perhaps it does occur but has not yet been discovered,
Possibly this is even true of many cases where there
is direct evidence that the stage is not absolutely
essential,

) A frequently advocated theory is-that the sporidia
produced by the pro-myccl.ia to which the germi-
nating teleutospores give Tise, \.vhile retaining the
power of developing on the ““ intermediate host ”’

F. 1R,
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into a mycelium which produces =cidia, acquire also
thg power of developing on the ¢ host’ into a my-
celium which produces uredospores and teleutospores
(Conw. 1., 51; Sus-conr, L. 29). This hypothesis
as never been confirmed by any competent observer.
3 'l?he vthuvfl explanation is that the blight can dispense
n cerfain cases, and at least for a time, with its
2cidial stage owing to the Testing phase (felewto-
spores) of the'Pyecinia stage never requiring to come
into play, the active phase (uredospores) of this
Puceinia stage being able in these cases to produce

suceessive crops throughout the year. The “ col-
lateral ”” hosts of the Puccinia are not necessarily
contemporancous species ; one may be coming into
vigorous growth as another is dying down. Oftener
still, while one may, like a cereal crop, be annual, and
thus on being reaped cease for a period of months
to be a possible host for the blight, another in
all lilfelihood is some perennial grass on which
the blight may exist and may form successive crops
of uredospores during the interval between the cereal
crops of two succecding seasons. This, too, may
happen without the collateral host in question being
seriously inconvenienced ; a *“ rust *’ that under certain
conditions is almost fatal to a particular crop, may
be present on another plant without doing it, even
under the same conditions, any great harm. Thia
hypothesis is hardly more satisfactory than the pre-
ceding one. "Par from spreading freely from one
collateral host to another, the same rust invariably
shows the utmost, disinclination to pass even from
one race to another of the same collateral pOSt' This
has been shown b v careful experiment in Amgm_za
(Kansas Ezpt, Station, Bull, n. 46, P 4) and 1n
urope (AppenND. A, P- 71).

§ 12. Rust i . ore or less of a simple entity,
and is Bupposeg)}f;le}fig“ﬁr %Eﬁain to consist at most of but
two sorts, the Spring and the summer rusts respectively, the ,f-Ol‘-'
mer appearing in the period from March to May and doing little

amage as compared with the latters which does not usually
appear till Jupne or Jyly. The experience of the continent

appears to be somewhat the reverse; there the earlier or spring
rust seems to be, ag g rule, the more harmful.
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The opinion of the practical agriculturist has carried per-
haps a litlz,lle (t)oo much v?eighﬁ with the botanical student for,
though it has been fairly apparent that there are really more
than two forms of rust affecting the cereal erops in Europe,
these forms bave been all set down as particular manifesta-
tions or conditions, at very © tside *as mere vatieties of one
or other of these two. The sPnng-rust..ha.s been '1dent1ﬁed, as
arule, with Puccinia rabigo-vera, ® species of which the hosts
were supposed to be Rykand WHEAT and a_number of wild
grasses, while the intermediate Jeosts were said to be certain
Borages (a couple of Alkanets ana a B\lglos_S).. The summer-
rust has been identified with Pucctni@ §raminis, a species the
hosts of which area crowd of wild grasses and ak the com-
mon cereals, the intermediate hosts being a number of species
of Barberry. Besides the Wheat-Barberry ”” and the ¢ Wheat-
Borage *’ rust there was, however, admittedly a « Wheat-Buck-
thorn ”’ rust, Puceinia coronald, with its hosts, as hefore, a
number of grasses and its ;intermediate hosts several of the
Buackthorns,

In America this “ Wheat-Buckthorn’ rust appears to be
a subject that calls for serious practical consideration. In
Austialia it is not known to occur at all; in Asia and in
Europe it does not occur on wheat. That attention should
have been mainly confined in Europe to the other two was not
therefore nnreasonable. )

The treatment they have received has not, however, been
altogether accurate. Practically the natural Limite of “Sum-
mer ”’ or “ Wheat-Barberry *” rust have lieen found to agree with
the Puccinia graminis of botanical works, though it appears that
a quite distinct rust, which occurs only on * Timothy-grass
and does not affect wheat, has been confused with it, The
“Yellow Spring ” rust has, however, been much confused.
Practically the typical form has been .na}turally eqough defined
in books, so far as the Uredo-Pucctnia stage 1s concerned.
But it is found that the idea that the ecidial stage of
“ Yellow Spring ” rust occurs on any “ Borage > is erroneous.
The wmcidial stage and the intermediate host of the common
“Yellow Spring  rust are unknows, and the ecidium referved
to as oceurring on the two Alkanets belongs to a quite different
rust, the * Brown’ rust. Under the name of Puccinie

rubigo-vera or “ Spring ** rust, two different rusts have thus !
been included, viz, :—

1) “Yellow” Rust (Puccinia glumarym ) of which the
; . arum )
intermediate host and the @cidium have not been

found or do not exist, and
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(2) “ Brown ” Rust (Prceinia disperso) which is alone
eptxtlgd to be termed the ¢ Wheat-Borage?’ rust,
since it hasan @cidium that occurs on various
Borages. At the same time the Puceinia usually
referred to in books as a variety (vaw. simplex) of
Puccinia ruligo- vera, turns cut to be quite distinct
fr(zm “Yellow ” and from “ Brown ” rust alike.
A3 in the case of ¢ Yellow ”’ rust, its mcidial stage
and its intermediate hogt or hosts are unknown,

In the most exhaustive work on Europcan Rusts, Die
Gefreideroste—by Messrs, Eriksson and Henning, who have
for several years been engaged in studying practically the
subject of' rust on behalfhof the Government of Sweden—an
enumeration of these rusts and of their hosts is given. The
following are the salient facts in this list: — .

1. PuccInia oraninis, or BLacK Rusr, occurs, in Scandi-
navia alone, in its @eidiql stageon O species of Barberry
and in the Uredo-Puccinia stage on 107 different grasses
including Oams, Bagpgy, Rye and WHear, and under wheat,
on common wheat, hard wheat and ‘spelt’ alike. Outside
Scandinavia the ecifigl stage has been found on 8 other
species of Barberry and the Uredo-Pucciniastage on 43 other
! grasses.

i There are thus no fewer than 150 known collateral hosts
for the Black-rust and 13 collatera) intermediate hosts for its
meidial stage. That these figures arenot cxhaustive is very
probable seeing that in other countries the search for it has
not hitherto been so gystematic as that instituted in Sweden.
That this particular rust ppreads as Uredo on cereal crops by
reason of its being harboured by Barberry bushes 1in the
acidial stage has been repe:lf»t‘dly demonstrated. But that
the passage through this meidial stage is only ‘occasxonally, if
indeed it ever be, essential is equally evident since outbreaks
of rust have over and over occurred where it was impossible to
trace the attack to the presence of the meidium on Barberry
bushes, or indeed to ‘I,-)nd any Barberry bushes that could
hal‘b_our. the meidigm, In other places, too, the complete
eradication of Barberries, which in theory ought to have
ieﬂel’mlnated the blight, has in practice failed to do so.  Yet,
5

in spite of the extragrdipary number of grasses that harbour
the blight in the stagzd:‘ll?ic)h is harmful t% cereals, and cnables
it to tide over the interval hetween two cereal erops on one
%r other of its collateral hosts, as von Tubeuf and others

ave again and again found that itactually does, it is remark-
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able that it does not make use of its opportunities. On the
contrary, the forms of the rust aﬁecting the four cereal crops
are as distinct physiologically as if they were different species
(ArpzND. A, p. 70). .

The most important observation from the Todian point of
view that has been made in Europe, i8 that Puceinia graminis
oocurs on Rice in Italy, It is not said sensibly to affect the
rice crop, but if it exists on rice at all, it would"be quite easy
to account for the ecxistence of this particular rust in India
throughout the year without any change of host or of stage being
called for. But, as will be shown preseutly, the Rust which in
India is taken to be Puccinia graminis may not be that
species, and in any case the probabilities are against the
immediale infection of the one crop by the other,

9. PocciNia PaLer-pRATENsIs, o “ TIMOTRY.GrAss ¥ Rusr,
which Eriksson and Henning separate off from ‘Black Rust,’
oceurs only on Timothy-grass (Phlewn pratense) in the Uredo-
puceinia stage, and, so far as is known, affects no cereal crop.
Its scidial stage is unknown and is perhaps non-existent,

3. PUCCINIA GLUMARUM, or “ YELLOW ” Rusr, is the next
important rust that is dealt with by Eriksson and Henning.
Its eecidial stage is quite unknown and is perhaps non-existent.
In Sweden the Uredo-Puecinia stage has been found on 15
grasses, including Ry and Wuear, under the latter on com-
mon, hard and  spelt * alike, It has not Leen met with on barley.
Outside Sweden it has been met with, for certain, on one other
grass ; and assuming, from the descriptions and measure-
ments given, that certain (perhaps the majonty) of the cases
of ocourrence of Puccinia rubigo-rerc  refer really to P.
glumarum, Eriksson and Henning conclude that it is borne by
88 other grasses, including OaTs. There are thus probably 54
collateral hosts of this Puccinia. . L

The P. rubigo-vera of Australian writers is, according
to Eriksson and Henning, this species. They do not, however,
suggest that the so-called P. rwbigo-rera of Indian authors
is to be referred here, and in this, a8 will be seen presently, they
are probably quite justified.

4, Prccinia DispEmsA, ok “ BROWN” RUST, is the third
important rust that Eriksson and Henning give,

This occurs in Sweden in the @cidial stage on two of the
Alkanets and in the [7ejo-Puceinia stage on 11 grasses, in-
cluding RYE and Wakat, both common wheat and * spelt.’

" This is the true ¢ Wheat-Borage’ Rust of Sweden and pro-
ably is {he * Wheat.Borage* Rust of other countries also. ~ As
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.etz however, no list of collateral bosts is available beyond the
1mits of Sweden. There is no evidence that this rust occurs
at all in Australia, and there is every reason for believing that
it does not occur in India (Agric. Ledg., 1895, u, 20, p. 48),

b. Puccinia stupLrx, or ““ Pioamy’’ Rust, another rust
enumerated, is not very important. Its ecidial stage and
intermediate host, if it has such, are not yet known, and as
an Uredo-Piceinia it only occurs on Barley.

This has often been treated as a mere variety of ‘P. rubigo-
vera,' but it seems to be qaite distinct, and in any case when
one considers that P, rybigo-vera has hitherto been a confused
entity, it is better kept apart.

There is no evidence that this occurs in  Australia, and an
Indian rust which Dr. Cunninghsm and the writer have
suggested the necessity for comparing with this one (Rec. Bot.
Sury, Ind. 1., 121) turrs out, now that an accurate account of
P. simplez is available, to be quite different.

6. Puccinia coronata,or ** Crowx ” Rust, is the last rust
described in Eriksson and Ilenning’s work. This occurs in
Sweden in the @eidial stage on three species of Buckthorn and
in the Uredo-Puceinia stage on seven different grasses, one of
these being Oa18, Outside Sweden its @cidium has been found
on nine other Buckthorns (onc of these being an Indian one)
as well as on a Berchemia, a plant very closely allied to the
Buckthorns, 1ts [/redo-Puccinia stage, outside Sweden,
has been found on 42 different grasses, including BarLey
(both in Europe and America) ; Rye and Wakar (on the
last two in America only, so far as is hitherto known).

This Puceinia has thus 49 known collateral hosts, and of
these four are Indian, with 18 collateral intermediate hosts.

But though it attacks most, if not all, the common cereal
crops in America, it has in Europe, outside Sweden, only been
found on BABLEY, there gppal'emly dOng no serious harm.
In Asia it has not been found to attack our cereal erops, and in
Australia it is apparently unknown.

§ 13. As regards Australia, we find that in 1390 Dr, Cobb
examined 124 specimens gathered from different parts of New
South Wales. Of these, 8 were the rust identitied in Austialia
with Puccinia graminis, 2 were Puecinia oarum, Y02 were
the “Puccinia rubigo-vera” f Australian writers, and 4+ be-
longed to an und-termined gpecies - Puecing, ;
10 were miscellanenns,

Puccinia poarum was found on “ M.gdow gress”’ (Poa

the remaining

:annua) only; of the examples of “ P. graminis’’ one was on

F. 725.
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wild oats, two were on oats, one on Barley and two on
Wheat,

Of the ‘“Purcinia rubigo-rera” examined, 94 were on
wheat, two on oats, four on barley, one on rye-grass. Of the
undetermined Puccinia.one wason wheat, two were on a native
grass (Veyenzia Forsterii), and one wason Bromus mollis (an
Introduced grass).

Considering wheat alone ; of 97 rusted wheats, 94 were
attacked by Puccivia rubigo-verg, two by P. graminis, and
one by the undetermined species. «The conclusion arrived at,
therefore, is that Australian wheats are subject to three rusts,
and that of these three the rust which did practically all the
damage in 1890, was the rust identified as Puccinia rudigo-
vera. But Dr. Cobb expressly points out that his investigations
refer only to one scason and only to that part of it up to Nov-
ember 6. He does not conclude that the results for another
season need be the same (Coss, CONTRIB., vol. I, p. 214).

At the Second Conference also Dr. Cobb expressed his
opinion that it is their ** Spring-rust” (the supposed Puccinia
rubigo-vera) that did most damage 10 )ew South Wales. It
wag supposed that in 1889 the destructive rust which attacked
oats, barley, rye and some other grasses, besides wheat, was
“ Summer-Rust ” (7. pmminia\,. since the rust appeared in
long linez, not in spots; in ordinary seasoms (as in 1890)
it is *“ spring-rust ”’ that does most harm‘. This rust affects
chiefly the flag, less often the straw (II. Coxr. 81), Tt may
be found all the year round on self-sown wheat, oats, or barley,
and on certain wild grasses, and can pags from these to the
wheat crop, the nreds-stage being continuous throughout the
year whether the rust be * spring rust” or “‘summer rust ”’
(I1. Coxr. 37, 50; III. Coxr. 29)." The spores, moreover,
may be twenty days in water and yet not lose their germinat-
ing power, so that they may exist occasionally _in the 501_1 for
sufficient time to bridge over accidental gaps in the chain of
collateral hosts (II. Coxr. 8%4). Mr. Mecalpine, however,
states that he had failed up to 191 to find any of the grasses
mentioned as collateral hosts affected by either of the wheat-
rusts (I1. Conr. 18),

1f “ summer-rust °’ were the most destructive rust, then
early sowing would be a great remedy since the wheat would
be ripe ere the rust uppeared. At the same time, Dr. Cobb
advocates early sowing in spite of the apparent suggestion of
a doubt as to its eflicacy (11, Coxr. 35).

Mr. McAlpine’s expericnee in Victoria is that it is the

F. 725,
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summer.rust (P. graminis) that is most injurious (Sus-conr.
L.27) ; of 86 varietios of wheat examined by him, only one
was free from rustand only one was affected by P.\rubigo-vera ;
all the others were attacked by P. graminmis (111, Cone. 88).
It is, however, fairly certain that in nearly all the years
characterised as rusty, early-sown wheat has suffered badl
from rust (YV. Conr. 20), an experience that certainly indi-
rectly favours Dr, Cobb’s judgment. But Mr, Farrer thinks
the fact that most of the wheats said to be rust-proof *’ never-
theless suffer badly from “,Puccinia rubigo-vera” and are more
or less resistant only to P. graminis, is important as involving
popular recogmition of the truth that P. graminis does most
damage in Australia (T11. Cone. 86 ; Sus-coxr. H. 4).
And when the early rust (* P. rubigo-vera ) is apparently
very bad, it isnot really that which does the barm ; it passes
off, but P, graminis, which comes on later, destroys the crop.
. Indealing with this aspect of the question Mr. Farrer ob-
Jected to the seasonal distinction of name between these two
rusts as not quite appropriate for Australia, orat all events for
New Sonth Wales,  Mr. Farrer proposed the names ““ spotted-
rust ?? for the earlier, and “ streaky-rust > for the later, owing
to the pustules being scattered in the former,and often con-
ﬂuent in the latter, His proposal did not, however, meet with
approval, becauge spottiness ”’ and * streakiness >’ were not
considered characteristic of the rusts by the other delegates.
One Vietoria delegate disliked the idea of any change of
name. However, the President of the Third Conference at
Adelaide pointed out that the term “ summer-rust ” in parti-
cular is not a good name in South Australia owing to the
seasonal peculiarities of the Colony. Mr. McAlpine {(Victoria),
Who objected to Mr, Farrer’s names because streaky-rust is
always spotted in its early stages and so might be mistaken for
e ?‘ther, prefers to term the spring or spotting or small rust
the : yellow”” rust, and the streaky or summer or common rust
- orange-red” ryst, These are, no doubt, better names.
It is with the latter,—which Mr. MeAlpine says is known
%verYWl.‘e'e to botanists as P. graminis,—that the farmer
a8 m““}}y to deal. The former, which is known as * P, pubi-
?:‘”e’ :: ﬁloug_h claimed as commonest in New South Wales,
t noi S‘i} n Victoria; any more than Plowright has found it
States (< 2120d or than Galloway has found it in the United
ever (Sun~conp, L, 27 ; 11 Conr, 17). Dr. Cobb, how-
, Who ;

at most only pointed out that this rust was the
GOHi‘mon'?e;;n New South Wales during the early part of 1890,
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says that both are destructive to wheat in Australia (III.
Coxr. 29); doubtless this is the true state of affairs,

At the Second Conference one delegate, quoting from a
South Australian report, said it had been noticed that in some
localities red-rust appeared before the humid weather of Sep-
tember and October ; in other localities, towards the south-east,
after the dry hot weather had set in. Theearlier rvstis known
gc:fmlarly as “long-corn ” rust and appears to have borne its

1 share with the “true ”’, rust in destroying the harvest
(IL. Conr.48). In this report th8 later rust is termed * vera
rubigo, *’ evidently from some confusion of thought as regards
the name of one of the rust-fungi. The particular fungus
thought of —P. rubigo-vera—is, however, an early, not a late,
“rust.,” Fortunately the name, which is thus shown to be
capable of misleading, does not any longer require to be used.
The “ yellow ” and the ¢ orauge-ref.l *’ rusts, according to
McAlpine, both produce ‘eleutospores in Australia towards the
end of summer (they may even be met with in December—
Australian mid-summer), or in the early autumn. But ¢ corn-
mildew ”’, as this stage of the blight is termed in England, or
¢ black-rust ”’ as Mr. McAlpine prefers to term it,* does not
seem to be so prevalent with the Australian rusts as with the
corresponding English ones, These teleutospores only give rise
to sportdia that, ex hypothest, are mqapable of germinating save
on those plants that act as intermediate hosﬁs. _As regards
the * orange-red ’ rust, which Mr. McAlpine identifies with
Puccinia gramings, this would, were the determination correct,
imply the power of germinating only on a Barlerry. But no
Barberry is wild in Vietoria and none are Erown to an appreci-
able extent ; it is, therefore, says McAlpine, asserted that this
phbase of the rust is gradually dwirdling away in Australia,
from its being not only of mo advantage to the species but
rather a waste of energy to produce teleutospores. This is the
hypothesis favoured by those who, wh}lte_ behevmg that the most
destructive Australian rust is Puccinid graminis, decline to
aceept without direct proof the statement that its /elentospores
can produce sporidia capable of germinating anywhere except
on an intermediate host (Sus-coxr. Li. 28).

In Australia, however, Mr. McAlpine states, there are those
who believe that the (elcutospores of this “‘orange-red*’ rust,
supposed by him to be P. greminis, produce sporidia that

® A somewhat unfortunate selection of name on Mr. McAlpine's

rt, because ** Black-rust ” js the general term throughout Europe
}:l' the rust which is known as Puccinia graminis,
F. 725,
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can germinate on, and reproduce the red-rust in, the growing
wheat of the next season.

As a practical matter, Mr. McAlpine considers both theories,

and is himself inclined to think from his own personal observa-
tion and from what old farmers have told him, that the *“black
rust” (moaning by this the telentosporic stage of the
“orange-red” rust) is dying out considerably, the explan-
ation being that the fungus, owing to the comparative absence
of the Barberries required as intermediate hosts, is ceasing to
produce felentospores (Sup-Conr. Li. 29). [1t should be ob-
served, however, that Mr. Mcalpine gives no information as
to the pumber of seagons that he has made this point a subject
of personal observation, and does not explain the standard of
comparison ewployed in coming to this conclusion.)
_ The other hypothesis, that eleutospores are not disappear-
ing, but have acquired the habit of prodacing s poridia that can
germinate on wheat, has also received Mr. MecAlpine’s atten-
tion. On this point “all that can be said at present is that
wheat-plants infected with germinating teleutospores during
the past season (1892-93) developed the red rust earlier than
those growing alongside of them’* (SuB-cox¥. L. 29).

Dr. Cobb (New South Wales), during the discussion at the

Second Conference, while admitting the connection between

wuccinia graminig and the Barberry plant, said that its eci-
dinm had not, so far as he knew, been found in Australia, but
that in any case 4t is not frue that the RBarberry stage ta
necessary in Australiq for the production of P. graminis.”’
As to P, rubigo-vera, Dr. Cobb added, it exists all the year
round, even in Eurdpe, in the red-rust stage (II. Coxr. 37).
He does not, however, mention any experimental proof that in
Australia it can pass to wheat fromany of its collateral hoste;
the evidence from America and from Europe is altogether
against this being usual. In New Zealand, as in Australia,
experience seems to throw doubt on the necessity for an
®cidial stage in the rust supposed tobe P. graminis (Sus-
cone, M, b4).

It will be seen that, so far as Australia is concerned, there are

{two important and dangerous rusts, one a “yellow?” or

“spotted ”’ early rugy which has been identified with Luccinia

rubigu-vera, another a later ©orange-red” or “streaky’’ rust

which has been identified with Puccinia graminis. It will be

noted also that, while both are admittedly serious rusts, there

}18‘ not perfect unanimity as to which is the more destructive.
he balance of opinion is in favour of the later rust heing the
F, 125,
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more fatal in ordinary seasoms; In very rusty years the
balance of evidence, as presented by the A ust}‘alxa.n literature on
the subject, is in favour of the early rust being the more dan-
gerous. It will be noted, moreover, that, according to Eriksson
and Henning, the most competent, judges on this point,
there is no such rust as FPuceinia rubtgo-vera. They seem to
consider the early Australian rust idenplcal with the European
P. glumarum, for which no intermediate host is known, even
in Europe. And it may be pointed out that there isevery

probability that the later rust, whigh Australian authors iden-
tify with P. graminis, is not that species either, The metric
characters given by Dr. Cobb (CoBB, Conrgis,, vol, L, pp. 201,
202) for the Australian P. graminis certainly can hardly be
said to deviate markedly from thoee given by Eriksson and
Henning for the European one. But the very considerable
limits of variation :—

European . . . 1740 % 14—22 p.
Uredospores Australian - . . 30—40 x 1822 .
European . . . 36—60 x 12—22 p,
Teleutospores | Apgeralian. - 35—65 X 15—20 4.

will lead even those unfamiliar with the subject of Puccinia to
be unwilling to admit that measurepents alone are sufficient to
warrant the conclusion that the two are necessarily spmlﬁcally
identical. This fecling of doubt 1s Dot decreased by Dr. Cobb’s
observation that now and then, in the Australian £. graminis,
he has seen pustules ™ in which all the wredospores appeared
almost as if two-celled “ (Cons, CONTRIB, vol. L, p. 201), and
his statement that he finds on a native All.Sfil‘aha.p grass (4gro-
pyrum scabrum), a rust which is absolute}).r identical with the
Australian P.graminis as to structure, if we except this dif-
ference that among its red-rust spots there are certain black
bodies which may constitute a gourth sporeof the rust.” Dr.
Cobb recoguises the fact that this may show that the rust on
Agropyrum is diffcrent from that on the wheat, and the point

had not been experimentally tested when the statement was
made (I1. Coxr. 84), It also leads to® desire for experimen-
tal trial as regards the supposed P.gramints itself.

This experimental test has been apparently applied. Mr.
McAlpine says that “ having detex;m_med thp }imd of rust
affecting the wheat plots to lte Puccinia gramings, the next
point to tettle was if it would affect the Barberry when sOWn
upon it, as1t is asserted to do in Europeand America.” I i}kmg
teleutospores which, on Leing tested, were found to germinate,
Mr, McAlpine proveeded to inoculate plants of four different
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sﬁecies f Barberry, at least two of which are known to carry
the weidigl stage of P. graminis, The experiment in one
case was conducted upder a bell-jar; Mr. McAlpine does not
say which of the foqr species tested was so treated, * The plants

were carefully watched and tended, but no result appeared *’
(SuB-coxr., 1), 80). Mr. McAlpine, it must be admitted,
Taws no express conclusion fr

) om this experiment. What
conclusion he expected to be able to draw is not alto-

gether clear. Sinee it happens, that the power which its
teleutospores have of producing sporidia that can ger-

minate on certain Barbérries is one of the diagnostic
characters of

Luceinia  graminis, one might have expected
the settlement of the point to have preceded any absolute
determination of the species. Mr. MeAlpine is eontent to
reverse the process ; the result of his test is, however, to lead
the ordinary mind to suspend its judgment as to the identity
of the « orange-red ”’ Australian rust with the European
P, graminis, The identity of the two has certainly not been

made out, and 50 far a5 the evidence of Australian authors
80¢8, 18 not highly probable,

§ 14, The Indian yusts on cereals have not, like the Euro.
pean, American and Australian rusts, been made the subject
of detailed study, prolonged over five or six seasons by capable
and competent observers, specially deputed for the purpose.

onsequently less is known regarding them. Asin the case

of Australia, however, it has been customary to suppose that
there are two

: Principal rusts, one of these being identified
with the European P.p graminis, the other with the confuged
and indeed Don-existeat P, rubigo-vera (dgricult. Ledger, 1895,
No. 20, pp. 36, 45

! ' . ); Puccinia coromata, though known to
ocour 1n India, has not been found on any cereal crop.

. As a matter of fact, there are in India at least four ver
distinet rustg on wheat alone with another that has so far only
een found on barley, These are briefly deseribed in a Note
Published in the fppprds of the Bolanical Survey of Ingia
.(gol- L, Pp. 99—124) in 1896. In that note any attempt at
dentifying them with European rusts has heen sedulously
ztwoxde and names have Leen given them merely with reference
0 the Places where they were first scen during a tour under.
€0 1n search of wheat. rusts.
the ?eii‘frf e:hest},) termed the ¢ Mozpﬁe}'pt'xr Rust,” had some of
auder whieho L graminis for which it ig usually taken and

Y . M8me it jg included in Dr. Watt’s review of
1?‘“’:7;“;%1- The structural and metric characters of the

™
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ite agree with those of
« fferpur Rust * do not, however, qui hos
PL;?::{JE the latter in parhcular hag;& ; ;xlexcl:l ?gor:elim:,‘fﬁ
’ f variation. The pustules are 0 y sed, and
itie mo ble that. though it affected both wheat and be yl
it1s not‘. e d "t did so equa.lly: whereas P.. graminis is less
e 'loesi,:l:an on wheat ; st the same time, this Indian
s onts eyto ched, whereas P. graminis appears on that
st 1o oat'sm\:jz lu t feature would render it equally doubtful
£ ¢ a.lz(:;tstmlian ;’s raminis be the same as this Indx:mf russ.
l'{‘lr e idial stage of t{xis Mozufferpur Rust has not been found.
® Amo her, the ¢ Ferozepur Rust,” has all the characters that
Ano@h:lr “in botanical works to “ P. rubigo-vera,” that is to
B ol Pl " ;nia-stage of P. glumarum. And it is now less
B b :l‘:‘t ithis rust ss the same as the European one;
lmpmbablﬁifﬁcdty hitherto has been the absence of 1ts mcidial
te gre;at any of the Indian Borages (dgricult. Ledger,
e mﬁ) ):16) As Briksson and Henning now are able
b ol h’ag.'ts c;mnection with any borage is probably an
to tell us ¢ d th:;t even in Europe the rust either does not have,
xllu;xon, ?:ét necessarily require to pags through, an agcxdml
gzag(;esit is far from unlikely that the]?“uf?;otzﬁiu;e R:)gt a.nfila?:’f
’ N ’- m. t
this gt h bifﬁz‘“éﬁé“ o abigo-vera of most _European and
e rali er-ritera it must be recollected that it is not, or is
o tiall ; the P. rubigo-vera of In.dxan authors. )
AR e )t’s are probably of heteroecwus‘type; that is,
o th(le)s: msan zcidial stage on an intermediate host or can
ey exther.th Yrfle intermediate stage. At any rate, they both
dlspensf 6 on wheat. For what seemed another form
peh te“ei?lt?sporei Rust ”’ from Lahore this is not absolutely
emn, elozeltz:leutospores were found; it may, however, only
clear, S_lncet 1:101; thov hid not yet had time to appear. This
P‘ave‘})ce nR ?t " fgowed the further pecglxanty pf possessing
tvgom d?ﬂ{zrex‘:ély coloured and differently sized series of wredo-
pore « Saharanpur Rust,”” had no teleuto-
1-::sn otﬁiix;mt;lr:g’notsfollow that it never has any. I:g
e tules a pear to be somewhat like those of an unnam
IXlussmlianP Puceinia on wheat (Cﬁ;ﬁ’ Conmu;;; vg}. I, p;;022t,;
of the spores hardly agree,
e thtc;eugh ﬂ}]eecn:g&s&:? f)nrt:sCobb’s nIl)easurement?s were pro-
e adrgcgrom fresh material, while those of the Indian rust
bably m ade from specimens collected some time bef.ore.” .
werimbarley-rust, termed the ‘Mogul Seral Rust ”” in the
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for the formation of N .
evident, The plant Possasses, however, the peculiarity of being
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rainy season in fact, and as the mycelium Of the fungus has
Dot been found to be able to penetrate the tissues of the root-
stock, the format

continuance,

uredo-phage ¢
of the fiy

ngus
that in certain

with th
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as re lel )07
of * Mogul S&'aig’? rust are not yet known ; nor is its scidial
stage, if it has such, . . i Indi
The last and apparently by-far the most 1gqurtant n a}:
rust is one deseribed iy, the Note referred to as “Shibpur Rust.
It seems to be thig . “
itis this that, aga Tule, is referred to by Indian authors as . Pzw-.
¢inia rubigo-pera.” All the other Eurgpean, Australian or
ndian rusts are, or may be, of the hetercecious class ; this seems
%0 be one of the autoe

ab Tequire no inter
ried b;q“’he same host as carries their uredospores and feleuto-
3pores. Only uredo

spores of this have been found on wheat,
and it is ag certain a,

ever can be, that it does not form teleutospores on wheat at
all. Al that affects the wheat in this case, therefore, is the
uredo-phase of the

0 Wheat is an accident so far as the life-

spread of the fup,

¢ TUst on whegt (IT1. Cone. 17).
rusted in Australig ot {

" Rust in India.

—— e

Paper referred to
a doubtfy] tyr

, i8 there compared with what had hitherto been
opean rust (P. simpler) referred by many authors

« rubigo-vera P the appearance, since the Note was issued,
of Eriksson and Hen

makes it probable th
ing apparently confi

ning’s full account of this Europeap rust,
at the two are distinet ; they agree in be-
ned to ‘barley ; they differ, however, very
g rdssize of wredospores, The feleutospores

that usually does most harm in India, and

cious class of Puccinia, or one of those
mediate host, because their ec¢/d:ia are car-

8 any fact dependent on negative evidence

W .
Pyceinia-stage of a rust that does no

fromgone, both the stages and all
hich oceur together on a common

lenifolia. As this weed haq a
of cons?dera{le dimensions, the necessity

teleatospores does not at first sight seem

om June to October, throughout the whole

ion of resting spores seems essential to its

In this cage therefore, the appearance Qf the
¢ history

itself is concerned ; it s, howeve1:, an accident
8easons and under conditions suitable for the

8 i8 most detrimental to the wheat-crop.
The belief is f;g‘:lly general that rust attacks other plants
ides wheat, Th

us it is reported that in South Australia
“ mavshemalloyws » oarry rust  (II. Cone, 50),
eertainly, bug the

They do so
hing to do

Flax too is badly
» but not hy the wheat-rust (IT. Conv. 18),

rust on marsh-mallow hag not

-
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i Lution on the

. in India. In the'Rew :
The same is tl_le. e‘*"ff’f,“g; 1tlt;e Central Pf:ov:-ncetae(fior(lsg‘i)a 9&58,
Revenue Ad mmutf{‘s'sfo ner of Jubbxtlpore Ls q"loducedp'a very
th‘i Deput}‘*‘ %%x:!:l:mdy and d”meﬁ :Zle:t.;t el;rllxlils appeared, as
follows :— my, red-rust. 2! A
szvere attack of our ﬁglg e:ﬁd }t';hen spread to whgztt.he ; ﬁ:goid
usual, in linseed first, ts out,on the next page, e
Chief Commissioner P0u1h linseed was distinet from tha e
disease which attacked t ea common tking to see stray ?vrad -
attacked wheat. It wa: eddened linseed-field, and mze z.{:)e i\
plants unaffected in a’n a whedt-field was _foun(} . lo rore,
so]itar{alinseed-gs’}f l'I‘he rust on 1‘lnseed 218 a 15{;7”10
only PP ntc:.ﬁ;c(lg.ncull Ledge", 1835; n. y Pe :
not a L '#c

i be
sea it is stated that a wheat-rust, said to
§15. In Ax.nen‘ceamlg,nsand which ma); t?li %ial;?;lal:]et f’n
“ Puceinia r«,bzyot’it] . w{nter in the tissues Of ; ering f-plant in
gluma“{i':f cp::(??:iou ; the War(lln rwf?vt:\f:nl?le egnditions, spread
:r:;)y ?fz spores which ’,nayv,fu‘:i:ter-wheat is materially ax}tllred b{
the disease ; ”the mf:c :;:vnn(ivheat, which carries the l;;uhSt f edﬂfs "
“ yolunteer,” ¢F sef Nowing harvest ; ﬁnally, that ff“ cd-ruet
the few monthsbleoof maintaining their power ofi !;g;}ll ?gllow-
throu l?ﬁlec ?iar'lter and thus of iﬁf;:mgg ;33 ;1'051)5) Granting
rou S0 r 5, n. 20, p. . 3
?Eg s%ring (Ayrzculf;a égg:gtélﬂy proven, they are_nott;:hzf }i;si;zs
that these results are India. We have no wheat in hgat s
tical moment for us md +ins corresponding to Wmte.ld'w in
in the hot-weather an !l' nteer wheat capable of bri gmgf' the
America, we have no ‘::t?ng of wheat &t the begl}:uun%'1 Oof the
gap betvzﬁen t:llg :‘g:‘;‘o wing of thenext crop at the en
hot-weather a
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dian
red-rust spores of the In
] . we know that the, re rmination for
e s far from ‘;ffmini“g om 24 1o 56 howns (Fc. B,
rus in from <% ; 1
sever;ﬂ mo.“t‘hs’ lose the'lll‘lh;nfscts in Europe act:iold; ‘:(ftfl sﬁgzz
Surv. India, 1. 117);.119 American _expla_natlonb oe wd in the
in Amenca, thoulgh . o mycebium 1s lo e{‘mA" 16)
to acecount for t;lem,_’}la,,{ in winfer (Apimzh' ea.x."litla)l" rust
tissues of the whea! jt lia, it is stated that the rous
I A e Tnten rust is faid o bo the dangero
™ ittle rm ; . . : .
%:Z (Sus-conr. H. ‘if)' ance of rust varies in glﬁelent‘:
§16. The t:lmiiodozf ps:l in_different years fol'tt g'nsa‘i[:‘;
districts atfﬁl l;}c':t):e of the weather bastening or retarding
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1. Time o} Appearance of Rust.
— i
I1.
a8 from the beginn; of October to early November (
Coxnv, 15), 'I'hi%l ap nliges to Southern Victoria; in the northern
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» goes to show that the influence of at least
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understood (Arpany, A, p 74
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s’ilic'on ix; their composition are always

naturally well-
if caught at a susceptible stage ; this all
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CHAPTER 111.—RUST-PALLIATION,

8. Rust is usually most prevalent in seasons when the rain-
§ 18. Rustis

; : ovember (11,
SRt ccially during October and ?Hows * Wt(;rm
fall is excessive, esp ticularly if the wet season foll aw
Coxr. 17, 49)', and Bag\l \ore excess of rain-fall is n‘g , 3:;;
spring (IL. CoxNr. 5 duce rust ; it depends on the \vezhw:r hat
ever, sufficient to 1:x__ 111. Coxr. 14). If clear Wea.t 31, ?not
follows ( 11. Cosli. dl i ucceeds the summer rains, ruvs‘ : Se?s ot
usual in QuVeefis ;}I " “\When close. damp, muggy wea ;1 5e0 .
occur (11 (tqz’;&ai;l to appear (I1. CoN®. 17,728, 32, 47, 50) ;
in, then rust
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IIL Conr. 14) ; it spreads most rapidly in calm hot days and
dewy foggy nights (IL. Conr. 17, 28), its progress being
especially rapid if a heavy dew at day-break is followed by a
hot sun (II. Coxw, 46).

A dry cold season in Queensland is inimical to rust (II.
Coxr. 26), and a good high wind, especially a dry north one, is
supposed at times to save the crop in Victoria 31. Coxr. 17).
In Queensland the belief is that rust appears during or after
athunderstorm ; if thig Ye followed by a westerly wind, the rust
makes no headway (11. Conv. 28).

The year 1889, which was a very rusty one, was marked in
New South Wales by frequent thunderstorms at the time the
wheat was in bloom (IT, Conr. 32). The colder districts were
in that year less rusty than the others (II. Cone. 38).

- A heavy downpour of rain is supposed to enable wheat to
throw off rust. This is not, however, always the result ; inany
case the farmer’s opinion that the rust has been washed away
does not accurately represent what has happened. The mere
fall of rain cannot wash out the fungus within the tissues of the
plant, al}d coulfl hardly arrest its growth. Perhaps the result
of the rain-fall is to induce a sudden increase in the growing
energy of the wheat~plant and to alter the conditions favourable
to the growth of the parasitic fungus that constitutes rust.
Perhap,
of rain may help to check the growth of the rust (II. Cone.
17) just as hot, muggy weather favoursitsspread. In thesame
way, %0, hot, mugey weather appears to change the character
of the culm, and renders it liable to be attacked as well as the
leaves ; if only the flag be attacked, the grain is not ruined ; if
the stem also suffer, the grain does not form (1I. Conr. 82).

Rust is said always to be worst in sheltered spots where
the soil is damp, where mist fodges and currents of air do not
readily reach the crop (I1. Conr. 19), and in particular districts
Particular exposures are said to be more affected by rust than
others. In other districts some exposures, for instance, a sea-
ward aspect with the concomitant influence of sea~winds, are
said to be inimical to rust (I1. Conr. 50). But no particular
exposure or elevation, and no particular prevailing wind, confers
complete immounity (11, Conw. 17, 19).

t is supposed in Victoria that, if January and February be
wet, rust is Inevitable, and it is recorded that at least one farmer

advocates that no 28 th ¢
those months (SUn-zl:tyv})eIf%%;l.l 1f the apple-trees blossom in

In India, also, rugtig favoured by cloudy and damp weather
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(Resol. Rev. Admin., C. P., p. %) or by sultry weather with an
overcast sky (Rep. by Commis. Sctllement & Agricultyse,
C. P.,on cross-bread Wheats, 1897,p.2) or by heavy mornin
fogs followed by heat (Rec. Bot. Surv. Ind. 1. p. 82); the
opinion of the Commissioner of Settlements and Agriculture,
C. P., was that in 1897, after the sky became clear, the spread
of the rust spores was checked by the strong sunshine.

§ 19. The question of moisture in the soil has been debated
at some length. Rust is always said to be worst in hollows
where water lodges (I1. Cone. 19y, and drainage is said to be
perhaps the most important measure the farmer can take to
mitigate rust; undrained land is always moist, and in some
cases is the only kind at all affected. This is the opinion and
general experience in Victoria (II. Conr. 18, 21), South
Australia,—though there drainage 1s hardly practicable (II.
Cone, 47, 50),and New South Wales (IIL. Coxr. 15), Tt is,
however, recorded that, although drainage, when its effect was
experimentally tested in Victoria, induced a higher outturn it
di«}) not appear to affect the rustiness (I1. Conr. 8), and when
the experiment was repeated it was found- that of six places
artificially drained, five were rusty. '

§20. The experience as regards seed-bed scems equally vari-
able. A dry seed-bed is strongly recommended in Victoria by
all who refer to the subject,—sowing on a dry bed meaning,
it is said, comparative freedom from rust, sowmng on a moist
seed-bed greater lability to affection (II. Conr. 16), In
Queensland, on the whole, a dry seed-bed is supposed to be help-
ful as an escape from rust ; why, Mr. Shelton, the Gfoyernment
Instructor in Agriculture, is not prepared to say,—if indeed it
be true atall (Stve-cosF. J.13). Farmers who are of this
opinion prefer to sow at once after ploughing, if the condition
of the soil be otherwise favourable, and trust to rain coming
to start the seed. But in Queensland some farmers decline to
put their seed in a dry bed, preferring_to wait fqr a shower, so
as to ensure germination. Moreover, In some soils, where the
land breaks up rough, the farmer prefers to wait for rain
to cnable him to harrow and pulverize the clods and so get a
more even seed-bed (I1. Conr. 28).

21. The question of irrigation is also an important one.
At an Irrigation Conference held at )Ielbogme in 1890,it was
considered [ probably by those in favour of irrigation, as such ]
that irrigated erops were not more affected by rust than un.
irrigated. The experience of others in Victoria has been that

Dry or Damp
Seed-bed.

Rust and
Irrigation.

there was some rust on irrigated crops when there was none

F. 725.
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on unirrigated, and that rust was always worst on land irrie
gated during very hot weather (IL. Conr. 18, 19),

It. is stated also that in South Australia’if a plot of land be
heavily watered in the middle of summer and another plot be
left unwatered, wheat sown in the watered plot will have much
rust, wheat sown in the other will have little (I1. Conr. 47).
It would seem then ae if irrigation were accompanied by draw-

backs whether applied before or during the time the crop is in
the ground.

Mr. Shelton (Queensland); speaking of his experience in
Colorado,' where he had himself been a wheat-grower and
wl.xere, with a rainfall of only 10 inches per anwum, every
thing had to be irrjgated, says he never saw or heard of rust
there (11, Coxr. 47.

It would appear that mere moisturein the soilis not enough
to cause rust. Thus Mr. Kelly (South Australin) gives an
instance of 10 acres of wheat, which was irrigated twice, yet
showed no rust. “No rain fell on that wheat.” He cites
:}180 .the experience of wheat-growers in Chili where the crop
is raised entirely by irrigation with snow-water and there is
no rain.  The soil is saturated fortnightly in this way, yet
asa rule there is no rust, In certain years, however, the air
becomes humid ; the irrigating water is neither completely
absorbed by the soil nor completely evaporated, but lies about
in pools, When this continues for any length of time, rust
appears. In 1862, o year of this kind, one farmer who ab-
stained from irrigating saved his crop while his neighbours had
theirs rusted (II. Cone. 47).

Mr. Pearson (Victoria) gives probably a sound opinion when
he says that, while it may be true that sometimes irrigated
wheat is freest from rust, at others suffers most, there is no
doubt that irrigation judiciously applied is beneficial (11, Coxw.

47). Indeed, Mr, McAlpine (Victoria) at the following Con-
ference made the definite statement that irrigation applied early
in the season does the crop good, and does not induce rust,
though, if applied when the wheat is in flower, it causes very
bad rust (111, Cony, 19).

The experience in the Central Provinces in 1897 with cross-
t)xl;ed wheats that were expected to be rust-resistant was that
¢ eghsuﬁered_ from rust, This was suspected to be partly due
do © necessity there was for irrigation, owing to the abnormal

Tyness of the seagon and the soil. Water was applied seven

times up to March 6th, the last application was made though

the plants were not, in need of irrigation, in order to discover

¥, 725,
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whether watering encouraged the rust-spores to spread. In
the event it was observed that rust did spread to a certain
extent (Rep. by Commiss. Settiements and Agric., C. Pl, on
Cross-bred Wheats, 1897, p. 2). S
§ 22. According to the Australian farmer crops on rich soils
suffer most from rust (IL Coxe. 17, 82); fallow-land being
usually most affected (II, Cox¥. 19). This is the general ex-
rience in South Australia, and in rusty years the best crops
Egve in many cases been reaped from the’poorest soils or from
exhansted fields (I1. Coxr. 49 ). Ofe observer, however, thinks
wheat should never follow wheat (L1. Coxr, 21). Light lime-
stone and sandy soils always suffer less than loams and clays
(IT. Conr. 50). .
In New South Wales clay surface and a clay sub-soil are
bad because of the tendency to rust (III, Conw. 15) ; in Vie-
toria the experience is that loam, clay or strong land suffer
least ; next comes a sandy soil ; black soils suffer most, though
chocolate soils arealmost as bad (111, Coxe. 19). '
The explanation is obviously nob the result of any direct
connection between rich soil and Tust. Rich soils and fallow
lands naturally yield heavier erops; heavier crops mean more
luxuriant vegetation, therefore soffer tissues, and, as a conse-
quence, greater susceptibility to the infection (11, Cownr. 19,
49). In keeping with this is the experience in South Australia
that rust is worst in those years when the erop 1s otherwise best
(1L Coxr. 50). The objection to wheat following wheat is
the possibility of self-sown wheat-plants appearing in the in-
terval between the two crops and harbouring ’the rusf, in the
meantime; such plants, termed “ yoluntecrs,” are said to be
articularly liable to be affected (STB.-CORY. J. 15). In Queens-
Eand wheat on scrub-lands s said” to be particularly liable
rus 18.-Coxr. J. 14). . .
tO § 2t8.( SIL: n((ftoj'fouily r)usty districts 1n Queensland_ certain
areas are never damagéd by rust (IL. Conr. 28). Th@ll‘_ exist-
ence is not explained by Mr. Shelton, who called attention to
them at the Sccond Conference, although they formed the sub-
ject of a prolonged discussion (I1. Coxr. 30, 31). The pheno-
menon appears to be undoubted. i
The Mallee districts of Victoria ai¢ said 'also to be pecu-
Liarly rustefrec, and so are the Murray Flats in South Austra-
lia ; the explanation given of the comparative immunity from
rust in these areas is that the crop 1ipens early—harvest

beginning in October—and that the rain-fall is light. 1t is,
however, contended that the phenomenonin Queensland s,
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of a character that neither light rain-fall nor early growth
will satisfactorily account for. Itis true that in Victoria
and elsewhere in any season one ficld may be found free from
rusfiand an adjacent one be badly affected, and that the circun:g-
stance may be explicable owing to differences of local condi-
tions as to drainage, position as regards wind, etc. But the
point as regards these arcas in Queensland is that even in
rusty districts, and even on low-lying and black soils the
crops in these rust-free fields growing beside and reaped along
with rusty crops, always remained rust-free (IL Coxe. 51)

§ 24. Intimately connected with this is the question of
the treatment to which the soil is subjected beforehand The
effects of ploughing —deep as opposed to shallow-—are doubtful.
In Victoria both were found, n experimental observations,
to be equally rusty ; the deeply ploughed gave the heavier
erop, thus favouring the development of rust indirectly (IL.
Coxr. 8). Stillin Victoria o general census of farming opi-
nion showed that it wag supposed in that colony that shallow-
ploughing favoured rust (I1. Coxnr. 18). In South Australia,
on the other hand, decp-cultivation was supposed to favour rust
(IL Coxr. 50) ; when the facts were looked into it appeared
that deep~ploughing was really not so good ; at all events the
average depth of ploughing, in lands reported rusty during
1891-92, was 6} inches, the average depth in rust-free lands only
54 inches (IL. Conp. 14). But in thesame year in Victoria the
results were so evenly balanced [I11. Cownr. 19) that it is
doubtful if they had ‘anything to do withthe question ; it is
admitted, however, that the statistics and experiments re-
corded are not quite conclusive (1. CoNv. 18 ; IIL. Cone. 48).

Harrowing when the plant was 2 feet high is reported in
one case to have been followed by improved yield of grain “ and
the crop was very slightly affected by rust” (IL. Conr. 21),
{1t does not follow that the freedom from rust depended on
the harrowing, }

Rotation of crops is strongly recommended by Dr. Cobb,
The reason why wheat gets discased, if grown continuously
1n one place, is two.fold : —

(1) The soil is exhausted of those constituents that wheat
specially draws apon.

2) The enemies of wheat, at first fow in a new country,

year by year increase unchecked. Rotation, or a care-
Tul system of fallowing, will tend to check the prone-

ness to increase of these enemies, and among them
of rustg,

* F, 995
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No method of combatting rust is more rational, therefore,
than rotation ( CosB. CONTRIB. vol. 3, p.183). Thisis
more or less advocated by others (II. CoN¥. 21), Mr, Peglson
(Victoria) thinking that for his colony the time for a gejeral
adoption of rotation has already arrived (IL Conr. 38),
Indeed rotation is recommended because fallow-wheat and
wheat after green-crop is said to be less rusty thap wheat after
wheat (11, Conv. 80, 33). 1t appeals, indeed, that particular
rotations are advisable ; it i¢stated that wheat after mangolds
proved more free from rust, less flaggy, stronger in the straw,
less lodged and altogether a better crop than after potatoes
(111. Conv, 45). In any casé it 15 recommended that a
field in which rust has appeared in one year should be left
fallow the next (1I. Coxr. 33). One New South Wales
farmer adds that wheat should not be sown too soon after
Eloughing; the delay, h% 3thmk8: gives a harder and more

eal']t?lllzreSt::whgv{';axgg? F.motzher side to the question, Mr,
MecAlpine (V‘ictoria) finds the results from rotation in Victoria
very inconclusive (III. Coxr. 19). In South Australia—
where at present wheat is sown in fallowed land, the stubble is
eaten off by sheep, in the following season the land is well
worked, and wheat is again put in (IL Coxr. 45)—it is found
that hiéh farming and rich soll operate in increasing the liabi-
lity to rust, always supposing ﬂ“?§ the climatic conditions

i velopment (1. CoN®. 80).

favoﬁlé?piﬁvai?f with a(]l kinds of cropping but scems to be
always worst when the cultivation 1 goad. Thus Mr. Lowrie
(South Australia) finds that in the Experimental Farm at Rose-
worthy, well-tilled, well-manured, well-rested and new lands
suffor most. Low-lying, rich of fertile flats are quite the
worst, but new lands and manured fields also suffer badly
(H‘I?lo\l’?c.tz:"i)a. it was found in 1391 that ‘g'allow land was
not more rusty than old land ; while it did not scem that
cropping any number of years added to the risk of rust
(III[). Conr. 19). L .

The opinion regarding fallowing 13, 1n South Australia,
divided ; some advocate, others condemn the system, Mr.
Lowrie thinks that the apparent exemption from rust which
fallow-land in some cases enjoys 18, duce to its being the cu
tom to sow bare fallow-land first m the season and the er,
is raised and ripened sufficiently early to escape the rust, fPny

Fallowing,

the other band, wheat after wheat, being presumably "rg
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PUNGI. Burning Stubble,
: bly situated. But later
fore in other respects less favoura L 2
dwarf and stunted than wheat after fallow, would suffer less evidence from Victoria was decxdedglagcamst ;g)e b\;rn%m%hcﬁ
from rust than the luxuriant crop after fallow if the two are stubble being of the faintest use (l -Ho“é" o ’51) N
sown, together and are equally exposed to infection (IL is the South Australian esperience also (11, Coxr. ; )
Cox® 50). In South Australia there was Inany years ag(; ; "W Pref
Mr. McAlpine (Victoria) in giving a summary of recom- venting the burning of stubble and in tl}x}ose days th e (él(:'?;egs
mendations (II1. Cony. 21) advises working the land d:;ey(i cul- wheat were excellent; az {—,I}}at Ct:)?:’ 4si_)())wever, e fa
t&:;t{;g d%PJY, dra'ming thoroughly me sowing seen e kneg 2301%;5%(1«3?)&?: xl;xllei‘e (PKYsical greatment of the soil, the| Manuores. °
' i ' . : ieati including, of course, manures
Mr. Bay'ne New Zealand) also advocates good agncul- nestion of spcclal apphcatlons,.lﬂc 1 g', > i
tural methods ag the bg:t“me;ne of combatting rust, among %roper, has also been carefully considered ab these Confer
these being clean culture judicious rotations an fallowing of e1Ces. )
land (SuB-conr. O, 493) Of manures proper, farm-yard manure almost always gives
Buming |  § 25, Whether the stubble should be burned before wheat the worst results. In Victoria the crop on patches experiment-
Stubble, |ig pubin, is a much-discussed point. One observer strongly ally grown with farm-yard manure was sickly from the first
advises it (1 Coy. 21) as a wise precaution since it destroys (Hy Coxr. 7). In New South Wales also, farm:ya{rd manure
any spores of rust that may be about. It will not, however, roduced a flaggy, much-rusted crop (IL. Conr. 83} ; the sa,nIle
be ful‘ly effective unless the weeds that may harbour the rust Iv)vas the experience in South Austral}a -(II.. Coxv. 50). In
in adjacent paddocks and along headlands are rooted out and Oeensland litble manure is used, that little being mostly farr-
burned also, yard, and it did not seem to have any bad effect ; it was, how-
In Queensland only ahout 20 per cent. of the farmers had ever,’ admitted that the year under discussion (1890) was a year
?:I(’?llieléce of the treatment. Those who have tried it favour
1 . Conr. 2

8), and it is officially recommended (1I. Conr.

of little rust in any case (11. Conr. 28). 1t is not, however,
30) for the Colony.

in Queensland alone that the ill-effect of stable-litter and

: . x¥, 18), but the evidence
~vard manure is depied (IL. Coxv. 18),
n New South Wales the results and opinions are rather iarilnﬁ £ use is fairly strong, for 24 out of' 31 'Odf ﬂ;(l)se ngo
contradictory (11, Conr. 32) and not mach is known about it u%ed it report badly of it. The rusting is evidently mot a
(IIL. Conw. 15), Some of the farmers recommend it ; so does

Dr. Cobb (11. Coxp, 33, 35). Mr. Farrer (New South Wales),
on the contrary, is much opposed to it owing to the waste of
humus-forming  mattey (I1. Coxw. 40); to this Mr. Pearson
(Victoria) replies that while this is true, it is better to sacrifice
the humus and avoid the risk of losing 50 per cent. of the wheat-
crop, if keeping the stubble mesns harbouring the spores of
rust (IL Coxy. 44), Mr. Shelton (Queensland) too, while
agreeing with Mr, Farrer that it is inadvisable to burn
“Straw ” (after the stripper), thinks there i8 no harm in burning

stubble ” (after the reaper) for at best the stubble is rough
and is mnot

a Nizine material (1T, Coxy. 45). On
reconsideratio good fertilizing ( )

DM. . e al‘edto rmtth b .
of stubbleif done EmFaner was prep permit the burnin

iately after harvesting and if follow
by a catch erop of c(l)x:ve-dmte T ok

founc;‘ experiments conducted at Port Fairy (Victoria), it was

o that o Plot where the stubble had been burned bore a
itemner CTOP and wag less affected by rust, and this, although
F w.;.; cgz the sheltereq side of a fence (I1. Coxe. 8), and there-

(I1. Conr. 41, foot-note).

pplicatl : is induced be-
irect result of the application of manure, but 1s In

gilaﬁsc: the manure I)Ir})motes a rank grow‘qh and a tendez]cgrhto
lodge (itself an indication that the straw is weak), ;.:ll’:l o us
revents the free passage of air among the straw (IL. Conr.
'Ii)- IIL. Coxe. 42). The rank growth, moreover, causes de-
la’y in ;ipeliiné, which is also a factor increasing the risk of
rust (Sus-conr.J. 13). . , y
Nitrogenous manures have been found in South Austraha
to favou;mst while phosphatic ones rather t\cnd to diminish it.
{Mr. Lowrie, T11. Coxv. 63). In New South Wales, Mr.
Anderson states that phosphatlc manures ripened the wheat
10-14 days earlier and such CrOPS Were doubled (III. Coxv.
68). The explanation, cited from Voelcker, is that nitroge-
no\;s manures by afforﬁing the plants an excess of nitrogenous
food retard the ripening of corn CTOPS, whereas phosphate (l)(f1

lime, often present in considerable quantity after a mango
crop: has a tendency to induce early maturity (I1I. Cone. 67).
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This acceleration of ri
(Sus-conv. J. 15).

A x,rea.r earlier, however, Mr. Lowrie had found experiment-
ally th! ¢ both phosphatic and nitrogenous mixtures decidedly
Increas:d the tendency to rust (II. Conr. 50), while the ex-
perimental results recorded from Vietoria in two successive
Seasons shgwed pretty conclusively that plots where wheat was
grown with phosphates were more rusty than those grown
without phosphates or without manure at all. At the same
time the use of Ditrogenous. manures did not appreciably
oorease the amount of rugt, (11, Conw. 7 ; I11, Conr. 42). The
explanation given by Mr, Pearson (Victoria) of these results
was ﬂfat Probably the effect was indirect ; the thinner, poorer
cro}é'lle?“lhng from the absence of manures afforded better
an lation to the Plants, and the better ventilation of a thin
teog' *n dusiralio” fayours frecdom from rust. If the con-

ution that nitrogenous manures increase rust he a sound
One: the Te

ult i N : .
produced (IT. CO;SF'II?) .doubt due to the unusually thick crop

Viexr?asrle}:lll{ign (Quee?SIaﬁ.d) was, however, unconvinced by the
fertilizing. age:é Since in Qyeensland plots that had received no

were just, g iable in their results as those
that bad been fortlized (11 Gogy. 98).

shox}lr:iNew South Wales it is believed by some that wheat
33) ange‘ve: be sown in freshly-manured ground (II. Coxe.
Pl O, 5 lﬁgouth Australia some are convinced that if the rain-
kW ght, the more manyre is put in the ground the worse
Will be the crop (T11, Coye, 67).
tor Mr, Farrer (Ne_w South Wales) insists on the necessity
‘lSE;e.CtUIIng 4 varlety of wheat that shall be productive in
Z;l of average fertility without the use of manure (11, Cone.
necessary . 1500 (Victoria) while agreeing that it was not
. 1;2;:;}(1)01:0 _Bnanure unless it would pay, pointed out that in
for Pald to manure barleys, and to overlook the necessity

pening helps to save the crop from rust

M g wheats would he a mistake (I1. Conr. 45)
Queenl;.lan%hei}:?; . (Queensland) does not belicve that the

- T ean afford to manure a wheat-field. In
m, o
dire?tll? W’I}‘lﬁre the conditions are Slm.llal‘, N0 one manures
v gl‘ee;x-cm Y Manure indirectly by pasturing, by maize, or
wheat and sg’s‘,‘ 8ing the manure to the crop preceding the
45), “taking the edge off ” the manure (II. Conr,
’ F' 7250
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§27. Several special preventive a Flications have been tried.
Thus “limeing” was experimentally tested' in thorh. in
1890 and the following season. In both cases it was ineffeytual
(IL. Conr. 7, 21 ; 111, Coxv. 46) ; on the contrgrx, it caured a
rather heavier flag and thus increased the liability torust.
In Queensland, on the other hand, it was rather favourably
reported on (I1I. Coxv. 30).

Potash salts appeared to decrease the rustiness when used
in the form of chloride (I1. Cenr. 7; IIL Conv. 46). As
nitrate it seemed to toughen tht straw and to force the
growth of the plant, but as_ there was little rust about, the
experiment was inconclusive (II. CoNr. 21),

Common salt and sulphate of iron appeared in Victoria
to have an antiseptic property and diminished rust. At the
same time they dimimshed the outturn of grain (IL Conr. 7;
III. Coxr. 46). In another series of experiments the plots
treated with salt were decidedly the cleanest (1I. Conr. 14).
The resultis probably due to the salt stunting the growth of
the plants, toughening their straw and checking the tendency
to flagginess (II. Conr. 21).

In Queensland, too, salt applied broadcast at the rate of
800 [per acre?] is said to have often given favourable
results (1I. Coxr. 30). But the experience of South Austra-
lia is that neither kainit nor salt have any preventive effect
(11. Coxr. 50), and in Victoria renewed experiment showed that,
while salt strengthened the crop, it did not lessen rust (ITI,
Conr. 15). . .

Sulphate of ammonia and superphosph:.ite of lime, one
part to three, recommended as a rust-preventing manure, was
found to increase the yield, but did not diminish the rust (1L
Conr. 15), and in New Zealand & propos of a series of exp Ti-
ments with a so-called “ preventive ” manure sent to Welling-
ton from Australia, Mr, Bayne, Director of Lincoln College,
finds that “ no manure has yet been discovered that is a pre-
ventive of rust in cereal erops >’ (SuB-coNF. O. 494),

§ 28. The treatment by disinfectants of the seed to be sown
was at first supposed Likely to be useful (I. Conr. 53) and has
been fully tested. The substances employed have been
sulphate of copper, carbolic acid and hot water,

Sulphate of copper did nothing to prevent rust (II. Conr,
14, 46 ; 111. Coxr. 15, 21), on the contrary it was considered
in New South Wales to have diminished the germinating power
of the wheat (II. Coxr. 32),

F, 725,
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Carbolic acid was a failure ; there was a greater loss from
¢ Srr\/ut’ after its uge than the observer had ever expgrienced
(11, \JoNF, 21). This is intercsting, because the pickling pro-

cess,, with sulphate of copper at all events, though not effica-

?ous'against rust, is good for preventing ‘Smut’ (11, Coxr.
6). '

The hot-water treatment, which is_said to have been found

‘éﬂicaélious it Denmark, was recommended (III, Coxr. 88), but
ound useless (Sus-conr, J. 15).

No process of pickling caxzbe oxpected to be useful, for

though a few spores may be entangleé)e'm the “brush ”? and the
application might destroy these, there is no myecelium in the
seed. Rust does not often affect the seed at all and has never
been known to enter the seed while in the ground and before
€ appearance of the leaves. It may and does attack she
plant at any stage after it has appeared above the surface of
the ground'; this, 8o far as is known, is the only way in which
1t does attack the'plant. No treatment of the sced can, there
fore, be of the faintest uge (CoBB, ContrIB. vol. IIL,, p. 183).
The actual demonstration of this fact is recorded (IV.
Conr. 29),
The subject has received very carcful attention in Victoria.
TWenty different modes of treatment were adopted and the m_sult
was to show “that the treatment of seed for rust is a
delusion.”  The hot-water treatment was not more successful
than the others, It appeared rather to hasten germination
though the proportion of seeds to germinate was lessened, and
the ripening was somnwhat, retarded (IV. Conw. 25),

The view that any treatment of the seed is valueless was

%dophed as an undoubfed conclusion at the last Conference (V.
ONF, 3),
§29. The use of seed that has by accident become mouldy
a8 been advanced as a possible cause of rust., This question
has been settled by experimental sowings in South Austraha
which show that sound dry wheat-grain does uot resist rust,
While mildewed wheat does not prove more liable to rust than
dry grain (1. Coxe, 46).

§ 30. The fact that the sowing of rust-shrivelled wheat is
Dot attended by any inherent bad consequences has been lon
k“OW‘n- The famous breeder, Mr. Jethro Tull, wrote, in 1751,
that ““ some haye thought that a large grain of wheat would
produce 5 larger plant than a small grain, but I have full
SXpemence 4o the goptrary. Farmers in general know this

aln‘d %hggse the thinnest, smallest-grained wheat for seed, and
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therefore prefer that which is blighted and lodged.” Angd Sir
Joseph Banks in 1806 noticed that rust-shrivelled whet may
be employed for sced. Doubts have heen thrown on ihis ex.
perience, however, and the Australian results and co
are consequently of very considerable value, -

In Victoria it was found experimentally (Port Fairy)
that the healthy seed gave the better outturn,” but that there
was no clear evidence that the liability-to rust was less with
healthy than with shrivelled grain (IT. Conr, 8). In the
following season the Port Fairy farm showed that the yield from
rust-shrivelled seed was only 7} bushels per acre, as” compared
with 18} bushels from healthy seed (III, Conv. 47). At
another experimental station (Dookie), it was found that the
yield per acre from rust-shrivelled sced was about 20 per cent.
greater than from healthy sced, and the sample was also of
superior quality ; Lut that the plants raised from shrivelled sced
were perceptibly more rusty than those raised from plump
seed (II. Conr. 18), .

The latter experience is more in accordance with what is at
all events the general belief. The vast majority of Vietorian
farmers have found the product of rust-shrivelled seed to be
at least equal to that of plump seed in quality and yield. It
the rustiness of the resulting crop be taken into consideration,
it seems to be much the same in either case, Many indeed state
that they have never scen a rusty crop from rusty seed ; these
are probably observers who have not had the misfortune to ex-
perience two consecutive rusty years, for when one rusty year
follows another, rust attacks both sorts equally (II. Conw, 21).
The second generation of the rust-shrivelled ‘seed when sown
yielded good crops, but just like the original stock ; when rust
was present it was affected precisely as the crops from other sorts
were (II. Conr. 20). The general opinion in Victoria is, or
was, that rusted is quite as good as plump grain (III Cony, 20).

In South Australia it 1s considered that there is evident]
no disadvantage in using rust-shrivelled see@ ; indeed, if the
evidence leans to any side it is in favour of using rusted sced
(IL. Conv. 51), )

In New South Wales the opinion expressed by 17 farmers
in 1890 was in favour of plump seed 88 rust-resisting, only 5
favoured shrivelled seed, and 14 were indifferent. Some of
those who sowed rust-shrivelled seed claimed a heavier outturn
from it (II. Coxe. 32). Dr, Cobb, hOWGVGl‘? says shrivelled seed
is as good as plump so far as mere germination and outturn

nplusions

are concerned, though he favours plump seed (II. Conv, 85);
FO 725.
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and in the following year it is said that the general conclusion
In New South Wales was that rust-shrivelled grain is not worse
an plymp grain.

InQueensland, of 60 farmers who used rust-shrivelled
wheat, o6 reported having qbtained excellent results, and the
others only objected on theoretical grounds (I1. Conv. 28).

Mr, MeAlpine (Victoria) finds that the germinating
power of rust-shrivelled seed is sometimes inferior and some-
times superior to that of - plump seed, but, generally speaking,
rust-shrivelled germinates just-as well as plump.  The liability

rust was equa.lly great in fhe same variely of wheat whether
%llf CTop was raised from rust-shrivelled or from plump grain,
. ¢ yield fmm' an equal number of rust-shrivelled grains was,
Ewever, Superior, These results confirm the general opinion
o farmers,. which is that rust-shrivelled seed may be safely
gown, esfecmlly if the land be in good condition and the scason
t.'il.]voura.’b @ for giving the sced a good start. They also confirm
esresults obtalneg'l at the experimental station, Minnesota,
nowin A., where shrivelled sced with careful cleaning and win-
o lim was found to he safely usable (SvB-conv. L 22). Even
oo ™M results from using rus_ty sced, showing th?t the
5€ 18 1 1o way of a hereditary nature, necessarily no
parthulg,r benefit is to be derived from the use of rusty seed
since 1t is not rendered in any way immune against rust, even
m the first generation (I1. Conr. 21).

Mr. Pearson (Vicloria) discussing the subject points out
that if it be a question of using plump seed of a crop that has
merely “ escaped ” rust in the preceding year, or of using
shrivelled seed of 5 crop that has been rusty, there is little to
choose between them . But if it be a3 question of using seed
whose plumpness is due either, (1) to the plant, though exposed
to all the risks of rust infection, resisting these; or (2) to the
plant, though infected still having the constitutional ability to
make g fairly plump seed, then it is better to choose such a
plump, or fairly plump, seed than to sclect shrivelled sced. For
Wwhenthe Plumpness of the grain is due to constitutional cauges
;n t}l)le. parent plant, that grain or seed is very much superior
V% ; rivelled grain ang ought always to be sown in preference.

; en, on ‘phe other hand, the plumpness is due merely to exter-
nal conditions of growth, the superiority of such ‘seed over

rust-shrivelled seed is pot reat, and i
apparent at ol (res f} 0111:; . 5570) .gl ) may at times not be

Ml‘. Shelt()n (Queens]and) t th 1
) puts the same ar t
somewhat different way, The variety and the tigig?)?sgediggi

F, 725.
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not the quality of the sample of speed, determine the ability of

the crop to escape rust-contagion. Thereis acogent reagon for

avoiding seed that bears the marks of thq disease ; the ve’ y fact

that the seed has thus suffered from rust is proof that it %elongs

to a rust-liable variety, and so may bo expected to rroduce

g crop strongly susceptible to ‘rust-infection (SuB-coww.
. 15).

Mr. McAlpine (Victoria) expresses a similar opinion. The
rust-shrivelled grain is certainly 76 more liable, per se, to
propagate rust in a rusty season. But in selécting seed for
the production of rust-restsiing vartettes, one would naturally
choose seed with a clean record and as far as possible without
the taint of the disease (Sus-cox¥. L. 22).

The final report of the Committee at the most recent of
the inter-colonial conferences forcibly endorses this opinion,
which it puts forward as one of two conclusxoqs at which the
conference has arrived, viz,: — *that the notion that rust-
shrivelled seed can be sown with as good results as plump
seed is erroneous ”’ (V, CoNF. 3).

A rust-shrivelled grain is hard, dry, generally uninjured
in threshing, and contains more glut(_an and less starch than
ordinary grain; in testing the germinating power of the
two, Mr. McAlpine found that 87 per cent of shrivelled grain

erminated as against only 67 per cent. of plump (Sus-cone,
L.22). [No doubt the excess is partly to be explained by the
diminished liability to physical injury in the case of shrivelled
grain, At the same time the presence of starch ¢ such
excess as fo cause the grain to be plump may be a condition as
unnatural as the presence, in escess, bf fat in the liver of a
Strasshurg gpose ; anything therefore, like an attack of rust,
that tends to reduce the amount ofstarch would tend, pars passqy,
to render the wheat-grain less unna.tural and, consequently,
physiologically more vigorous. This, bowever, fo be an un-
mixed benefit, would imply that the effects of rust were
limited to the prevention of escessive formation of starch ; as
we know, the effects of a severe attack 9f rust often lead to
the inability of the plant to form a grain at all.]

In Mr. McAlpine’s cxperiment, however, the plump grain
in question was the product of the rust-shrivelled seed and
the latter was therefore a year older. Commenting on this
experiment Professor Soraver concludes that the germinating
power of rust-shrivelled grain is improved when the seed is a
year old, an aspect of the question that had not occurred to
Mr. McAlpine who, however, is now inclined to think that

F. 725,
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t.he germinating power of all seed is increased by keeping it

till 11{ is one year old. At any rate many farmers think so ;
some yven suppose that keeping seed for a year tends to lessen
the sederity of the effcts of rust. (SuB-CoNF. L. 22). The
use of“‘two vears’ old seed becomes, therefore, one of Mr.
MeAlpine’s resommendations (T11. Conv. 21).

§ 81. Theuse of g special size of sced of any variety,
though this sefection has no bearing on the question of immu-
nity from rust, hasbees incidentally, dealt with, )

In all cases small sceds should be avoided as they Yleld a
decidedly lighter crop. In some cases likewise the largest
should be excluded g5 these also yield a crop lighter than
aveia,ge though less light than that yielded by the smallest
seeds,

.. Yrom the larcest heads the yield is much the most pro-
lific, The yield in%eefl iseﬁr greast';er from the smallest seeds
of large heads than from the largest seeds of small heads.

ere seems, howevar, to he no special benefit obtained by
selecting seed from any special part (middle or upper or lower
third) of the head (ITI, Cowr. 67).

$32. The experience obtained during the enquiry into the
question of rust-ghrivelled grain has, in the opinion of Austx:a-
lan observers, quite satisfactorily disposed of the belief
_tha.t .Rust is a heredita.ry disease. What is hereditary
18 a liability to affection in cortain varietics of wheat ; unfor-
tunately this suseeptibility is not confined to such varieties ;
for breeds of wheat that prove fairly rust-resisting in certain
countries or districts fajl to escape when sown elsewhere, and
wheats that escape rustin one district during a certain season
Mmay suffer most iy the same district during another
(I. Con, 53). A carcful petusal of the latest expression of

Uropean opinion (Appenprx A.) will, however, show that the
Pont.is by no meang definitely settled ; on the contrary, it
18 probable that the older view, expresse:d by W, G. Smith
and  others (Queensiang, Dept. of Agricult.; Report on
In,gect_ and Fyungus Peats, n. 1, 1889, p. 210; Gardeners
Chronicle, 1885, i1, 21) is c’orrect, and that rust is hereditary,

¢ explanation of the fact that is offered by Mr. Smith i,
°W§"e"’ certainly ingufcient. for the vall

- the treatment of the growing crop for the palliation

OF prevention of rust,t goughg at first 1t seemed Ehopef'ul

ne of experiment (I. Coxr. 63), has proved useless,

'mﬁiiiieegf(ﬁ Spraying with common salt was 76/ as regards

rast; it, however, materially decreased the
F. 725\
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outturn of grain (II. Coxr. 7) when the experiment was tried
at the Port Fairy Farm, 1889-90. Sprayu_xg with sulphate ~f
iron at this farm both lessened the quantity of rust arl in-
creased the outturn of grain. It was comput.;ed that Wxtl} a
suitable spraying instrument the substarice might be anplied
at a cost of one penny per acre. Fhe result is stated té have
been that for 4s. 6d4. spent in spraying with sulphate of iron,
six additional bushes of wheat were obtained.

At the Childer’s Farm similar eXperiments seemed to
show that sulphate of iron protected the wheat subjected to
the spray, for about a fortnight. It was even claimed that the
spraying cures rust. The period of risk is not perhaps more
than a month to six weeks ; three sprayings during this period
should, therefore, effectually save the erop. The cost should
be, at the outside, la. 6d. per acre; a.nt‘l the application need
only be made in rusty years (I Coxr. 13). In Victoria, there-
fore, spraying with a suitable solution was strongly recom-
mended (1I. Coxnr. 21).

Dr. Cobb (New South Wales) favoured spraying on theoret- |-

ical grounds on acoount of its having proved effective in peach-
rust and other blights (11. Coxr. 31), angl'm 1891 he believed
that he had settled beyond doubt his ability to recommend a
solution to be used with the strawsonizer which will kill the
spores of rust (IL. Coxr. 35 ) '!he bloom of wheat prevents
any but the finest spray affecting it, hence the rust may be
wetted more readily than the wheat. “Saccharate of copper,”
or bluestone and treacle, as used in Franee,'was considered by
Cobb likely to prove useful, the treacle. causing the fungicide
to remain on the plant (IT. Conr. 36).

In the discussion on this subject at the Second Conference
Mr. Pearson (Vietoria) considered the strawsonizer unlikely
to give spray fine enough, though he deemed spray likely to
be of nse. Mr. Shelton (Queensland), while not dlspu’cmg the
theoretical value of spray, thought that a uew race of farmers
would have to be bred before the l'emcdy could be applied,
And he asked for caution in recommending spray, first because
of the many sprays recommended that prove in time to be
valueless, and again because, supposing the sprays to be effective
they could not be got upon the plants (I1. Coxr, 38).

It was pointed out that, so far as the experiments went,
they showed that spray applicd before rust begins does no
good ; the answer was that ¢ Saccharate of copper solution
meets the difficulty, beeaunse it stays on th'e plant (II. Cone.
88). Mr. Pearson insisted that spraying should only be

F. 725,
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reggrdet’l 88 an expedient of a temporary nature, pending the

fﬁ?s pction of rust-resisting or rust-avoiding varieties, and to

sue ,‘t.r. MoAlpine (Victoria) agreed, but urged their use till
1 éﬁne 28 a rust-free wheat is evolved (I1. Conv. 44, 45).

g r: .bhe next year’s experiments it was found that, while
Szraz; n_% wih sulphate of copper temporarily cleaned  the
T 5 £ob rusty again later on (LT Coxv. 16). ,

orb Fairy the experiments with sulphate of iron

were repeated i R A . - b
rust in the plants 1L’ jope spraying did appear 10 kill the

to which «it was applicd, but the rust re=

appaared and the beneficial bffects we\‘gpmas’ked or lost. As

ggq results a8 any were obtained by using ¢ oz. of sulphate

rlmn $o the gallon and applying 30 gallons of this golution

Iv):ha?;:m There seemed no advantage in exceeding 30 gf\llons,
ver the strength, even with a dense crop b} feet high.

e experiments wefe deemed a partial success ; but for

the best results a steam-spray was considered essential (IT1.

P}(:;m. 48). Tndeed in Victoria generally spraying with sul-

Corx.;fl)i.mn was supposed to be a decided success (ITL

At the Adelaide C ; Cobb
. onference of 1892, however, Dr. Co
filfm\lght it doubtful if spr;ying was worth going on with,
Wazlel;ployed it should be as short, quick sprayings, so that the

Cone. Sg};;))lfld remain divided and not run into drops (III,

« In Queensland the experience of 1891 was that spraying

_ counts for nothing » (I1. Conr. 61 ), and the South Austra-
lian expe * ;

Tience was just as disappointing (11, Cony. 2+, 66).
At the later conferen]eeg tf}L\Z matpter was Tot even Qiscussed.
§ 84. The time of sowing appesrs to be of the highest conse-
quence, 1n Australia, in connection with the rust-problem.
: elcompamtive absence of rust from se\f-sowr; wbeat,f Wh“ih
18 always early, is uged an argument in favour ol carly
sowing (II, Cy(;mv. 121%, b:st as it is ab least doubtful if such

wheat be less .15; 111, Coxv, 20), the
a"gumeixt fail;.u sted (Sus-conr. !
arly sowing hag remedy most in favour from the
(él.ltsf’t, d' CONF.g 68). belini?;?mnd thgt early sowing greatly
iminishes the degree of rustiness : 1t diminishes the outturn,
t::vevei’ at the same time, for the effect of sowing a fortnight
tho “eai’; Yt bag decreased the outturn as much as 33 per cent.,
sowigg ;etre‘heism‘s time it ensured freedom from rust. Late
fortnight too } the risk of rust very greatly ; wheat sown a
F. 795 ate had g myuch diminished outturn, and was at
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the same time badly rusted. Sowing too soon is, therefore, a
cafer mistake than sowing too late (I1. Coxe, 10).  Early fow-
ing is generally acknowledged to be best, as by that means the
crop has a greater chance of avoiding the rust or of coping withit
if attacked, This is repeated again and again in the Australian
Yiterature of rust (I1. Coxe. 26, 28, 30, 32, 33, 85, 44, 45, 60 ;
IIL Conr. 14, 20, 22 ; Sus-coNF. J. 14; 0. 495).

An interesting instance, as bearng _eut the same rule, 18
quoted from one of the Vict‘orian.gxpenm_ental farms (Dookie)
where a recently imported Englith vanety produced a thick
crop late of maturing and was very rusty (I1. Covr.14). The
same was the experience with 12 freely tillering Swedish
wheats, specially imported because in Sweden they are rust-
resistant (1V. Conr. 21). The beneficial effects of early sowing
were very marked at another of these farms (Port Fairy) in
1891, all the more so because rust in that vear came on very
early, The difference of outturn between wheat sown on May
o7 and Jupe 4 was 8 bushels per acre, on May 27 and July
15 was 18 bushels per acre in favour of the earlier sown (111.
Conr. 48).

The middle of April to the middle of May is given as the
time for sowing in Queensland, the precise date depending on
the weather (11, Coxv. 28). In New South Wales May is late
for sowing and any subsequent month 1s too late to sow to
escape rust (11 Coxr. 32). In South Australia wheat can-
not be profitably sown after May, and land sown with wheat
in June or July would be more profitably cultivated if laid
down in some other crop (I1. CONF.

1f, however, early sowing be s goc_xl general rule, there are ex~-
ceptions to it (I1. Coxr. 50; Cogs, CoNTRIB,, vol. TIL, p. 188).
One danger is that a late frost may pinch the wheat while in
bloom (IT. Conr. 98). Another is that muggy weatl_m: may set
in about the time the wheat of the early sown crop 1s in flower
and thus favour the development of rust which the later sown
might escape or be little affected by. Thus in Victoria in 1889
whereas early sown c-ops only suffered to the. extent of 4
bushels per acre while late crops lost 8 bushels, in 1887 t.he
early sown suffered most (1T CoxE. 16). Et wotuld appeat }En.
deed that in nearly all the years given as “rusty years” for
Australia the earl_{v sown wl?eat suﬁerefl ba.dly (1V. Conr, 20).

On the whole, however, early somng is the safest mlq ; but
it is mainly of value when associated with the selection of
early maturing varieties (II, Cone. 16, 33).

F. 725,
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Mr, Farrer, the great authority on wheat-breedi:lf, insists
stzongly on the advantages of early sowing for all wheats,
whether they be late or carly of maturing.” The influence

-goes beyond the effect it has in making them ripen soomer,

If two wheats, equally liable to rust, be sown, the one an early
“the other a late varie‘y, and the early variety is sown late,
while the late variety is sown early, Mr. Farrer’s cxperience
leads him «to think that although the late-sown  early
Vaﬁeﬁﬁamay ripen before the early-sown late variety, it will be
more liable to rugt; than the other (I1. Cone. 44, #tofe).
§35. As might be expected it makes no difference to the
liability to rust either way, whether the wheat be drilled or
sown broadeast (11. Conr. 19, 51). ) )
In-80Wing as opposed to thick is favoured in {\ustraha
on theoretical and on practical grounds. Newly. imported
1ﬂli"k'z‘-iTOWing soTts are apt to be much rusted (I1. Conr. 14),
as are rank and flaggy crops on rich or virgin soil (I1. Conw. 19).
Any lodged portion of the crop is similarly affected (II. Conr.
2:2)° Actﬂaﬁh&ck—sowing is found by the majority of Austra~
an farmers to cause greater liability to rust. This is the ex-
perience in Vietorig (I1. Conr. 19) ; in New South Wales (II.
Coxy, 32 ; I11. Conp. 10) ;in South Australia (II. Conr. 49,
5 In Queensland opinions differ greatly _(II . Conr, 28),
Nevertheless there is a preponderance of opinion in favour of
thin-sowing everywhere throughout the Colonies and it is re-

ing is recommended in forest land as the soil there is less rich,
The experience in Canada and in England is the reverse of
the Australian ; in thege countries thick growing crops are less
rusted than thin (I1. Con¥. 7, 19). There the greater coolness
due to ventilation may be counterbalance’d by the greater
warmth due to better penetration of the sun’s rays (II. Coxv.
7). In Australia the thin-growing crops are possibly cooler,
from the greater evaporation due to better ventilation, than
thick-growing cropsave. Besides, thick-sown wheat comes up
€avy and rank, and the flag exposes a larger surface to in-
fection, at the same time it renders the aceess of sunshine to

Changes of
Seed,

the flag impossible, and thus dimin'shes the resisting vigour of
the leaves (IT. Cone., 3z). For this reason, besides merely
Sowing the crop thinly, it is advisable to select vavieties of
spare habit, «upright in growth and lightly flageed.

_§ 36, Besides sowing on a_dry seed-bed Mr. MeAlpine
in his Summary of yecommendations advises thin and early

®7.25

commended by th ferences (I1. Conr. 28,30,32, 51; III..
| Conv, 14, 20?802?&1)11«?.?. 14). In Quaeensland a thicker seed-
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sowing of two years' old seed, changed frequently from
a colder climate (1II. Coxne 21), this being considere , a6 a
rule, most satisfactory. But local conditions are said to modify
the last statement as a genéral conclusion (I, Cone. 14, 33),
and Mr. Lowrie is of opinion that when the change of seed is
from a colder to a hotter climate, the susceptibility to rust is
increased. It has at all events always been 50 in “the oase of
wheat introduced to Australia from Ergland, America and
New Zealand (I1. Conr. 50): The same has heen the expe-
rience with Swedish wheats reputed to be rust-resistant, in
certain instances these proved complete failures ; in the worst
cases, however,  the sam(fles. were rather late in being sent
for sowing as early as the district requires ” (IV, Conp, 7).

Nor has the opposite experience, sowing seed from a hotter
climate, been altogether satisfactory. In Queensland reference
is made by the Honourable Mr, Macansh to a wheat originally
received from India that had been grown on .Canning Downg
for 8 years up to 1892, and had never been rusted; also to
another very early Indian kind grown for 3 years up to 1892
that had never shown any rust even on the flag (Sus-conr.
J. 22), The conditions in Queensland are perhaps more
like those in India; in Victoria, however, the experience with
Indian wheats was very poor indeed ; the particular kind tried
was a race named Pisst recsived from the Central Provinces
(Sus-conr. L. 18). Now Mundia pisichancesto be one of the
kinds reported by the Chief Commuissioner to have some power
of resistance against rust (Resol. Rer, ddm., C. P., 1894-95,

. 2); as a_set-off it may be noted that cross-bred wheats
grom Australia, supposed to be rust-resistant, fell victims to
rust in the Central Provinces in a year when rust was not
prevalent ; it must be noted, however, that the crop had to be
subjected to conditions as regards irrigation that are found
to be unfavourable in Australia (Rep. by Comm, of Settiements
and dgric., C. P., on cross-bred wheat, 1897),

§ 37. To save a crop attacked by rust it has been recom-
mended that it should be cut in the ‘dough ’-stage; that is,
before the crop is ripe, and while the grain is still soft, though
no longer fluid in the centre as it is in the still earljer ‘milk ’.
stage.

In Victoria official experiments seemed to show that grain
from wheat cut in the dough-stage was superior to gorain from |
wheat cut when ripe; the yield per acre in 1890 was, how-
ever, slightly less (II Coxy.10). TIn 1891, the wheat cut in

he dough-stage yielded 337 bushels per acre, that which was
F. 725,
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in favour of cutting in the dough-stage. The previous year
the yesult was slightly in favour of the stripper.

Stripping 181n favour in South Australia because the yields
are 80 light and threshing is so costly ; if the yield be under
15 bushels an acre the stripper is the more economical machine ;
with higher'yields it would be advantageous to use a binder
g!éd thresher, and thys get straw as we%l as grain (I11. Coxr,

In 1894, the Fourth Conference only recommended the har-
vesting of rust-infected crong in the early or dou%h stage (IV.,
Conr. 48), and the subject is not dealt with in the Committee
Report of the Fifth Conference.

> Reviewing briefly the proposals for the prevent.ioq of
Rust, Jbmay be said that drainage per e is not a palliative,
DOr 18 1rrigation per ge an excitant ; 1t seems to be on the
whole  advisable'to sow in dry seed-bed. Rotation of crops
appears 0 be advisable for practical reasons as well as on
theoretical grouncs ; a thin crop is advisable in Auctralia, as
1t probably also ig in India, although the experience of cold
countries 18 the reverse 4o some extent : a comparutivelfr poor
soil also is prefergble to a rich or heavily manured soil ; this,
for the very reagong that prevail in Australia, is probably true
of India also, Treatment of the soil with special preparations
¢ & mere throwine away of time and money ; the disinfection
of the seed before sowing and the disinfection of the growmg
CTop are equally valueless, Theuse of rust-shrivelled sced 18
o 0v PP 3¢ a cause of ryst, but it is to be avoided because the
fact that it i rust-shrivelled indicates that it belongs to a rust-
liable stock., Th, one great palliative is carly sowing.

The reaping of wheat before the seed is fully ripe yields a
grain that fingg favour in certain markets, but i1s not a course
to be adopted at all where the grain is to be used for seed and

18 not an et to be recommended except in the case of a rusted
erop,

MrThlg Most rational treatment is put briefly and clearly by

. -ayne, Director of Lincoln College, New Zealand (Sus-
CoNy, O, 4 4):~Clean culture, judicious rotations, falluw-
ng of lands, Sowing carly, and selecting accredited rust-

Teslsting varietiog of sced. The last recommendation is that
Which ig mog4 :

of infy hopeful, since it attempts to climinate the factor
trak; a‘fr::;f Susceptibility, The history of the efforts of Aus-
the Oonclug?: gl‘ﬁzvers in this dircction forms the subject of

F. 795, § chaptey,
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Cuarrer IV.—RUST-AVOIDANCE, -

§39. At the Second Conferenee Mr. Farrer (New South
Wales) expressed the opinion that the best method of com-
batting rust is to secure or create resistant varieties with the
characters demanded by the special requirements of Australia,
and possessing, together with high milling qualities, such
powers of resistance to the pest as to give them value on that
account (II. Coxr. 39). <, o

§ 40. That certain wheats, andérwhat appear to be identical
local conditions, escape rust in particular seasons and in parti-
cular localities is well-known, and the selection of these wheats
is strongly recommended (I. Conr. 43; IL Conr. 22, 39;
Sus-conr. J. 22 ; O. 494). o

It is said that practically rust-proof wheats exist in the
Bombay Presidency, and in Japan also it is said that practi-
cally no rust exists. A set of wheats have ‘been evolved in
Japan that do not exceed 20—2+ inches in héight, with straw
so stiff and strong as to stand the severest storms. These stiff
strong-stemmed sorts are just the kinds likely to resist rust.
It is, Mr. Shelton (Queensland) thinks, not improbable that
rusty regions may have become practically rustless by the
selection of rust-free kinds, For Japanv, at least, with its
practice of irrigation and its free use'ot mtrggenous manures,
with its mild climate and its excessive humidity, the climate
and conditions are all those that are most favourable otherwise
to the development of rust (III. Conr. 62). ]

However, the escape of a wheat from rust in one season is
no proof that it is rust-resisting (II. Conr. 36, 50). Many
wheats also that scem rust-resistant in one locality fall victims
toit in another; e.g., a wheat that Is rust-proof in & mari-
time district may he badly rusted inland, and wvice vered
(I1. Conr. 9; TII, Coxe. 36), and it is admitted that such a
thing as a rust-proof wheat does not exist (11 Conr. 80; III.
Conr, 22, 28; Sup-conr. L. 13). . _

§ 41. The question hasarisen whe_ther 1t is ad\'l_sable to sow
a wheat that has the reputation of being able to resist or escape
rust, or to presume that the scasonis not to be A rusty one
and to sow a wheat that, though notonpus]y subject, to rust,
possesses other qualities that render 1t the more desirable
of the two. . .01 i

Thus, freedom from rust and prolific yielding are said
rarely to go together, and if the two qu:ﬂxmes are¢ found to
be incompatible, one Victoria delegate urges that the latter

F. 725,
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quality mustbe preferred, 1t is better to run the risk of an
occasional bad year than to always have a meagre outturn.
If they are not ‘incompatible, and the evidence advanced docs
Dot go to prove incompatibility, it is open to select from, and
lmprove upon, tried rust-resisting varieties, or to select from
own prolide yielders rust-resisting strains (1L, Conve. 9).
Mr, Shelton (Queensland), however, strongly deprecated
the cultivation of risky sorts that fetched a penny or so per
bushel more when there were many, varietics in existence better
able to withstand rust (IL. Cone. 495). A South Australian
delega.te’ too, was of opinion that farmers should always grow
a proportion of these rust.resistant wheats to avoid a total
cotlapse of the wheat crop in any year (1L Conr, 50). In any
case it is admitted that sorts which are poor yielders in one
Strict are prolific in another (11, Coxr. 9).
§ 42. From the point of view of their resistance to rust
Dr. Cobb gives the tollowing classification of wheats :—

() Kust-progf W jeat.—A wheat that will not permit
the mycelium of any rust to enterand feed on its
tissues, Nosuch wheat is known to exist, but the
term is convenient for purposes of comparison.

(2) Rust-resistant ¥ heat.~—A wheat that uuder condi-
tions favourable to its growth resists at all' seasons
of the year the entrance of the rust-mycehun} into
its tissues, or if the mycelium of rust has found

iesion, resists its subsequent growth and de-
velopment, A number of such wheats are known,
and from this class selection of existing or creation
of new varietics should take place.

(3) Rust-liable Wihvat—A wheat the opposite of rust-
resistant, Most wheats are of this class ; and
should be avoided or, if retained, hardened by ctoss-
breeding with rusteresistant kinds,

(4) Rust-escaping Wiheat—A wheat that, if sown at
the proper time, matures its grain so quickly as to

be ready for harvest before the rust of an ordinar

Beason can prevent a paying crop (111, Conw, 28).

. §4s. Qne of the leading characters of rust-resistant wheats
18 that of npening early, and this is consequently given as a
character to be atten

ded to (IL. Conr. 25, 5y ; 111, Conr. 45),
¢ owever, the earliest, wheats are apt to * shell,”” and this is a
eabure that must be eliminated by election from any such
F, 725,
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a rust-resisting or rust-escaping sort (I11.
z})l::?’;g)o?tfgeaschaﬁ should hgld the grain firmly and well
(II1. Conr. 36). According to Mr. Farrer, too, carly maturity
does not of itself enable a wheat to resist contagion ; all it does
is to ensure that it is beyond the susceptible stage l?efofe con-
tagion is abroad (II. Coxr,43). Many of the varicties feputed
to be rust-resisting are nothing of the kind ; they are only
early-maturing kinds that therefore often escape.” If such
kinds chanee to be late, or if rusty weather comes on early, they
are invariably affected (II. Comr. 43). It iseven found that a
rust-resisting wheat may (just like a rust-cscaping one) sue-
cumb to rust if subjected to unfavourable conditions; for
example, such kinds, though norm_all)‘" free fr,o’m rust, may be
just as rusty as their neighbours if “lodged”” and smothered
(IIL. Coxr. 57). Therefore, though earliness is always a pro-
perty to be aimed at and is desirable in all kinds of wheat, 1t is
not in itself sufficient to cnsure safety. Besides, farmers are
not always able to sow early (I. Conv. 43 . II. Coxr. 43) and
an early wheat, if sown late, is often just as liable as another
kind.

§ 44. One advantage of early sowing is thatit often leads in
northern districts to the escape of the wheat from the hot dry
winds that sometimes pinch the grain as much as rust does.
On the other hund, carly sowing often exposes the wheat in
cold and late districts to spring frosts at the time the planf)s
are in bloom (II. Coxnr. 43), and it s even Sa.ld that for Victoria
one of the essential characters of a good variety of wheat must

it is a frost-resisting one. i
b tg:g }tllzi('ll &ﬁigts mt;d gwheats with hard, fiinty or wir
straw and hard grain suffer least (IL. Conr. 82,36, §0)_, and jn
spite of the fact that they are not 80 desirable for milling pur.
poses, they should be grown gnd 1n_1pr9qu upon, _Indegd,
Mr, Farrer insists that hard grain, which is in correlation with
the hard flinty straw, is far from undesirable. Such wheat can
be effectively dealt with by roller mills; it is rich in gluten ;
the bran is often very thin, and it is much less liable to weevil.
For the reasons stated, indeed, hardness might be considered
ssential (IT. Conr. 43). .
¢ Mr. (Shelton (Q.ugensland) ,in support of Mr. Farrer’s
contention, points out that the wheats sent from the north-
west of America to feed Europe are small, hard, red wheats
that a Queensland farmer would defsl)tlﬁ& kI'ngeed’ when good
vigoroys rust-resisting varieties of the kind are grown in
QEZengland, the millggs cut these down 2d, to 84. a bushel ag
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compared with white wheats. Yet these hard, red wheats
yield the very best flour, superior in nutritive qualities to any-
thing yielded by white wheats. All that is required is smt~
able machinery to mill and unprejudiced farmers to grow
Wheats of the kind (II, Cone, 45).

The South Australian delegates, however, appeared
to appreciate more keenly the disadvantages of bad milling

properties (I1. Conr, 48, 50). It is admifted that in 1890 of
100 sorts experimentally grown, only one variety was quite
free from rust—an African wheat with large flinty grain and
solid straw ; th

g is, however, was no sufficient reason for suppos-
Ing it absolutely ’

rust-resisting. These bad milling .kinds should
be avoided if better aresalxsralillla;gble, and Mr. Farrer includes the
Possession of high milling qualities as essential in any variety
secured or created (IL. Coxr. 39). Indeed, as Mr. Farrer

admts, l'ust-resisting wheats have come to be lpo_ked on
with suspicion in Australia, because of their bad milling pro-
perties. The associotion is, he thinks, altogether accidental ;
almozt all the varieties of hig’h rust-resisting power are of hot-
countr

DUy orgin, and in the countries where these resisting
varieties have been eyo)

. ved, milling qualities have not been an
object of search (II. Coxy. 43). gl% is, however, insisted that

Tusteresistance is not confined to hard wheats (I11. Conw. 88;
V. CoNk. 11). Tndeed when wheats are classified in the

ordinary commereia) fashion into hard and soft, red and

white, 50 that one gets four main groups ;—

(1) Soft pale-straw coloured,

(2) hard yellow,

(3) soft pale-red, 'and

(4) hard davk-red wheats,

with, of course, intermediates, it becomes apparent that there
are rust-resisting varieties in each of the classes and, of the
Victorian kinds, 3 out of 4 to which top-prices were assigned,

Were rust-resisting varieties (111. Cone. 53, 59). One delegatc
even contends that whe

: ate which are soft in one place are hard
1n another (IV., Conp, 11).

$ 46, 1t is recommended that wheats selected should be
those that ar

. e 1ot foo luxuriant of growth and that have
little flag (I1. Coxp, 32) ; varieties of vigorous growth are
not suited to Australia (IL Conr. 43). Besides the greater
risk of rust alluded to in a previous chapter, this habit of
:;'goll‘lous gzowtl} and ¢ free tillering »ig associate (l, in Australia
Thz ggﬁ Sée::;g te babit of not properly filling their cars,

be natural to certain of these varieties,
F' 725v
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. : ¢ strength of the plant is
The explanation Pe."ha%)ﬁe lgort;::igg of extra straw andp{ea\tes,
largely used “Pt m icient vital power left for the formation
and they have no r;‘]l Australian csperience is that what are
of good gran. 1}% lish ” varieties are most ab f:mlt in
termed *improved hl;%e been selected for 2 moist soil, well
this .reslﬂct:thTm-fo od in the shape, directly or indireotly, og
garg\fliedxichpthus affords food enough for many stems an
3

. . : here the soil is poorer from
their g:wn:o I;g“:;;sf:}l;z;‘e,we“en if manured, it is!ffrom tl:
constan CIt ‘Pr{)a Sondition to give up the food even i mal:}ut
siryness, ot ise economical or pract'lcable, such a variety
Ing were 0§h:‘11'w1 This doubtless explains how the varieties
is to be avoide in England are the least satisfactory in
e Tatng o mproe . he e f e
us . . e \ avour-
as to increase the leglfl;surii‘: (fexfléo with relatively insufficient
able to evapors;twél-coug’ction in the poorer and drier Australian
root-force fOIrVO%ONF 17, 18). To judge by the account
conditions éh i+ culture ’(IV. CoxF. 27), this 1s the case with
giyen of g odish ?’ varieties also, and to judge by the
“3im; roved Sw companying the Report on their cultivation
detailed table ac xrlof Settlements and Agncultul;?,. Central
II)’y the Comtrllxl;ss;gg:e is to some extent true of “improved
rovinces, the same = 5. -
Australian’ va'm,tut‘b “tl,he objection against vigorous g}‘owth
A!{)eexﬁgmﬁr %‘arrer says, in favour of all the strains of
must m y .

« Hard >’ (Tri/icum d urum), a“d:;if:az{ S?F;:; O‘? S;erigzlﬁs %f

“Poulard ” (Zrificun !;urguiu:;)& have very wiry straw ; the

particular arehveryﬂxl'esxst:;g characteristics but less markedly :

“ Poulards ’’ have the sa :

both il vel‘y badly. » and «Poulards ” and one or two
'E&?ptw-‘thmﬁ:ﬂ:n or Poulard blood, all rust-resistant

varieti

. ; abit. This habit,
wheats ate of r.mdemteh:?\l'e b(ilﬁurfat\k'ally acquired in hot
Mr. Farrer fﬁlmks,d'may out of vigorous young plants from
countries by t.e zvec 'Il‘lgg more scanty the foliage, the more
e;xposur‘il to i;\;; .the ep?dermis and the more rust-remsg,ant. 18
i;}f?rzr?ete;e Besides, dwarf wheats are often more productive
(1L Conw. 1‘&3)' MecAlpine found bald wheats largely in the
maj?)r?tply. as r1"egan~ds lrusf;-reﬁiﬁf’aing power (Sug-cone. L. 10).

F. 735.
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Rust-resisting Qualities.

Size of leaf,

Toughness of
cuticle.

Presence of
Waxy bloom,

These wheats are advantageous to grow inany case on account
of the greater ease with which they may be thrashed.

§ 48, Wheats sclected should have leaves of stiff, erect

it 80 as to prevent spores from lodging on the surface
(IIL. Cowe. 83, 35). Dr. Cobb further would have the leaves
Darrow tor the'same reason and, indecd, would like to see the
flag bred off the whea altogether, letting it rely for nutrition
on the sheath alope (IIL. Coxr. 33). To Mr, Farrer this

suggestion does not apptal ; he fears,too great narrowness of
leaf must be incompatibll)g with high productigeness, and therefore
would not like to see the flag climinated (ITI. Cone. 35).

§49. But the nature of the flag as to uprightness or nar-
rowness s of little moment as these characters only tend to dis-
courage the settlement of spores. The chief character to seek
foris a tough cuticle such as accompanies a flinty straw (I1L.
Conr. 33, 85; Sup-cox. L, 23). g‘he question of trying to
breed a wheat with stomata too small to admit the entrance
of rust has heen raised (IL. Coxr. 36; ITT. Conr. 32), but
in Dr. Cobb's opinion the truly rust-resisting wheat would be
one that, though it lets rust in does not let it come out again,
a; IIS the case with the red-skinned hard-stemmed varieties
(IL. Conv. 36).  This does not postulate for these varieties a
constitutional ability to resist rust, it merely implies that the
euticle, supposing the funeus has got inside the leaf, prevents
16 from bursting through and forming sori (I11. Conr. 35).

Glabrous wheats appear to be most affected by rust, and
Dr. Cobb therefore suggests the cultivation of hairy varieties ;
the hairs probably help to prevent the contact of spores with
the epidermis of the plani (II. Conr. 32 ; II1. Conv. 36).

§ 50. Glaucous wheats, or wheats with the leaves covered
by athick waxy bloom, should be selected (I11. Coxv. 83, 35).

€ comparative freedom from rust enjoyed by such wheats
was first noticed by Dr. Bancroft in 1888 (I11. Coxv. 57).
The waxy bloom assists in two ways ; it reduces the size of the
2t0mata, or breathing-pores of the leaf, thus rendering the en-
i:ax;:e of rust more difficult even if spores settle on the leaves ;
A oriov?r, renders it difficult for moisture and therefore for
8%) €8 1\2 Yest on the surface of the leaves at all (II. Cowe.
St Wi::i’l Bt’flfilsklpme, however, while agreeing in the ab-

: view, points out that if the bloom does not
appear 4ill after the oy(y. - U
e finds that g nieentrance of the spores, it can do no good.

from rust while glaucous wheats are anything but free
glancous ’(SUB'Ogg‘r:e rust-free wheats are onl

moderately
+ L. 28). A year later, Zowever, Mz,
T, 725,
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. different conclusions. . Gene-
MoAlpie ‘_can;; - scl):rl\i:}?ﬁich were very glaucous were not
rally speakngd‘.egsebp rust.  On the other hand, those that
so 1.1‘1110}‘1) ?t tely fre ey were only moderately glaucous. The
were ﬁ so.u.el;v of farmers, who are often right in jclleqe 1‘nat-
ge?ert} Otpilméo Jancousness is & sign of weakness in ap a;ﬂ:.‘
ters, lsh “,:vefa question how far the _farmer mxstakes‘ o1
I% 8, 120 < o pallor due to want of .moisture. Mzr. Shelton,
glanerieness Y;_" expresseg his belief that the blue tinge |
!tmkd(r)x“ll:;' i%lerei?arfﬁer ‘fgr glansousness often has nothing to
a%en r Covr 29).
do with thalt m;gﬁ::;g \o'f C:;;inion between Dr. Cobb and
The only ;d appear to be that, while both consider earli-
Mr. Fan;:]zl‘ : 0;:=engal \r Farrer would look on glauc?us-
II]\EZSS :’:e threS Jeading p’hvsica\ Chi:“'a(‘té"]:o select, Dr. Cobb
' . Yook a o cutic'e. __—
wou'd primarily select g tx:l?’g:su:o far described. there sbould lazﬁiz‘:::“’;‘l
51. Besides th'{ .ztﬂ apd increase thé indefinite quality of | power.
be a0 ‘gﬁﬂf&lwﬁiéﬁng power.”” This can be done by the
cons tion of certain old varieties and by the breeding of
perpetua 1?191 Coxy. 44 ; 111. Coxr. 36). These rust-resisting
new ones "o more Lkely to be got from young th.a\n' from ol(}
vax:iit:iiz a Queh varieties may ble o‘btamed by picking out o
va T irely clean. )
rusty croys plant]s tl\lf(!;:»‘ ﬂorfe :;E{ ﬁ%m clean or slightly affected | Belzzt;g:; of
§52. 1\1%’1‘9‘:2}19‘: outeide only give temporary results which |
Plan]t; cout,nae only 5o long 2 equal care1s taken in selgctmgé
won co{’dl : the zmtside only prq.duce r?smtant stramsd'o
and o ?ties But the resisting quality must soon dis-
known va:; (; c(;ntinU£‘d cultiyation. A quality given to a
appear un e\' Lind of selection can only be ﬁxed by cross-
variety by this t 3 make it normal characteristic of a fixed
bregdlng, 2 aé ? 41). In fixing such types _1t would proba-
variety (II1. ,OI‘F' in ‘the case of cattle, to intercross three
l}))ly 388 (I;(ice(sjs(‘;:i’ ;; )‘ 1t 18 sug,qested tha;:g\)vheats are weak-
Yo RN T Yeeation (11 Cone. 48).
ened by co? tioaous lt‘u,}?: a;:)zx:i\(ﬂe that a variety o elaborated
It 1s1 obonxrs_eta t to one kind of rust, Wheats that scem
o mily )igsls a(?f aainst one often succumb to another, |
natural ytsr “ghagroh,“.e “obtained a good veputation and have |
and w 1e:ab found to fail, may really have had the power of |
sud‘dqn]} e:an : but ma };ave on the occasion of their failure f
res1st:1nt;§2éa %’{{‘eguﬁyj a‘udiﬁe‘]znt one. Itis thus necdfu}l to :\}?ve |
?:?;e?-g distinguish, if possible, between one rust and another,
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and when they report the fact that a variety has failed, to be
able 6 say which rust did the harm (ITL Conr. 44j.

. Changes in character of varieties of wheat are continuall
going on.  This is well instanced in Australia by the fact that
formerly, when hand-reaping prevailed, the object was to grow
wheats that ripened gradually—now that reapers and strippers
are used the objectis to have only cvenly ripening kinds
(IL. Coxv. 48):

§ 53, In selecting wheats that are rust-resisting there
may be other faults, They may" have poor heads giving a poor
outturn, or the may have bearded heads causing difficulty
to thresh and e{ean ; they may have thin and loose chaff and
thus not hold the grain, a grave fault if the grain has to be
harvested in a state of dead ripeness; this point has been
already alluded to, Then the cuticle may be hard but the
straw be brittle ang weak, a grave fault if the crop is liable
b0 be exposed to storms or heavy rain, The habit of sucker-
Ing from the root and of having tillering shoots spreading
honzontall).» is also to be avoided ; the former character leads
to uneven Ipening of the crop ; the latter renders it liable to
the same objection as brittleness with reference to storms, and
1 ahy cage gives 5 crop that does not stand up well before the
TeAPer o stripper (IT, Cowv. 44 ; 111, Coxv. 35).

Another point to be ascertained in selecting seed is that
© spareness of habit, s character otherwise indicative of a
Tust-resistant variety, be mnot due to constitutional weakness,
and it must, moreover, be noted whether the escape from rust

not been .due to mere unhealthiness on the part of the
Plant and to itg consequent, inability to harbour and nourish the

garasit.e. _Such plants are not uncommon ; they are betrayed
¥ their pinched ears (IT1. Cone. 35).

One of the characters that militate against any variety of

Wheat, is the Fossession of a thick skin and the production of
wuch bran (I1. Coyp, 48). It should therefore, in selecting
1\.m-;ix]etlexs, be an object to secure a thin-branned grain, long
1:1' er t'h;n Short or round, small or medium rather than
mig:;ltmt 2 shallow crease and a rounded but mot too pro-
increage gi‘}'lm; 2 deep furrow is very objectionable as it
corm St e amount of bran and harbours dirt, a prominent
& thege r:.i xr_lJu_red n thrashing (II. Conr. +1),  The colour
bran - Es iItl ¥ ImMaterial ag that is wholly a question of the
wheai;s best, 1 Prens, however, Mr. Farrer considers the red
only hasg whor milling.  Fle also advocates the selection of

. €ats with & somi-transparent glutinous grain of
F., 725,
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texture, on the ground that they are most nutritious.
%ﬁs is no doubt truff:%;r but the interested “ dealer” and the
ignorant consumer will probably long insist on the cultiva-
tion of the comparatively worthless starchy wheats.

Exposure to rain after ripening is, even in the unreaped
wheat, apt to induce sprouting.® This is much diminished
in wheats that ripen with drooping heads and that have a
close-lying chaff.” Such sorts should be solected on this
account alone ; incidentally too it is to be noted that the
closer the chaff lies the thinner is the bran (ITII, Conr. 44).

Stilt another character that talls for attention in selecting
wheats is the strength of the flour obtained. This, from many
points of view, is of the highest importance. When we say that
the strength of a wheat=60 we mean that, converted into
flour, a sack (200lbs.) of this flour will absorb 60 quarts of
water in making a dough fit for bak'mg ; if the strength is=45
then a sack(2001bs.) of the flour will absorb only 45 quarts of
water. While only 3014lbs. of dough fits for baking can be
made from a sack (20(1bs.) of Vermont wheat with strength
=406, as much as 56%4lbs. can be made from the same
quantity of a variety bred by Mr. Farrer which has a strength
=67-4. Assuming—though this assumption is probably only
approximately correct—that 5lbs. of dough go to make 4 41bs.
of bread, a sack of Vermont flour will gnly make 27141bs, of
bread as against 35141bs. of bread-—.a dli.ference of 601 lb_s:_.
made from the other. This quality, like all other qualities,
can be increased by selection and rendered stable by cross-

ing (Sus-coxe, H, 1, 5).
bree’%lhegqslality depends (1) <)>n the arhount of gluten the grain
contains, and (2) the proportion in which constituent glutens‘—-
glutenin and gliadin—are a{sSbcmted in the gluten. '"The
gluten-content does not by itself exhibit the strength of the
flour, and the determination of the glutenin and gliadin is a
tedious process, It is therefore best, Mr. Farrer thinks, from
the practical standpoint, to actuaily mill a weighed quantity
of grain, weigh the resulting mill products—flour, pollard and
bran, and then make a given quantity—not less than 10lbs.—
of the flour into bread, noting the exact amount of water the
flour takes up in being made into dough and weighing the
baked bread. ~ The flour used must, of course, be the ¢ straight ’
flour made from the wheat, not flour that has been divided
nito different grades, A small roller-mill, capable of dealing
with so small a quantity as wlbs..of erain, has Leen invented
by Prof. Maercker of Halle. It is manufactured by Ganz

F. 725.
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& Co. of Buda-Pesth at a cost of £50, and is recommended
by Mr. Farrer as a useful possession for an Agricultural
Department, (Sus-conw. H. 7).

_ Another quality capable of increase by selection is that of
withstanding the effects of heat and drought. In seasons of
great drynesy and scanty rainfall, among heads that are
mostly pinched and ghrivelled some will be found with
plump graing.. Such grains should be harvested carefully an_d
80WD 1in soil especially Jiable to become dry quickly. In this
way, Mr. Farrer thinks. it is possible that strains may be
developed which might’ pl-évent droughts from being so
disastrous as they are in India (Sus-conv. H. 5).

Yet another quality to be attended to in selection is that
of good flavour in the grain. Wheat-buyers in Australia
attach much importance to the quality. There is every
reason, Mr. Farrer thinks, to suppose that this is also an in-
herited quality. To possess zood flavour grain has to be ¢ well-
8Town’ ; pinched oy defecti?/e grains never possess it, 'The
estimate can only be made by biting and tasting. The point
18 probably one ‘that ig worthy of attention in India, since

}: » Farrer says that, though there are exceptions, Indian
Wheats are rather deficient in flavour (SuB-conr. H. 5).

§?’4~‘- A detailed account of Mr. Farrer’s method of
applying the Principles laid down in this chapter is contained
0 & report read by him at the Fourth Inter-Colonial Wheat
Confgrence (IV. Conv, 14). The portion of the Report that
descnbgs Mr. Farrers practice being too technical for con-
densation is given in fyll as an appendix (APrENDIX B,
L p. 78) which should be carefully studied by all who undertake
wheal-growing experiments in India. In a recent letter
(August 1897) to the Secretary to the Government of India,

epartment of Revenye and Agriculture, Mr. Fa.u'rer has
added certain hintg especially applicable to India; these
are also given in fyll. (ArpENDIX B, ii, p. 83), and should be
equally carefully attended to.

55. At the varions Conferences many different varieties
have been Mentioned and recommended as rust-resistant, while
°th§¥9 h?,ve been similarly recommended in Inter-Conference
Eu.heatlons. hese, it is needless to say, have in many cases
othga:sgly proved susceptible to one or other rust in one or
of yout t_the Colonies, and it is significant that the number
Confer €ues recommended as Rust-Resisting »” at the Fifth

ence held lagt yeay (AppenDix C. v.), even with limit-

ations as to distriotg, .
»18 no greater than twelve. Five others
F. 725,
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are recommended as “ Rust-Escaping,” two more ag Prolific
and Moderately Resistant,” . " .

§ 56, The experience of Australian farmers with Indian Indian wheat
wheats has been very favourable in Queepsland (SuB-coxnr, J, |iv ;‘gﬂtm'iu
19, 22 ; K, 23), but very poor in Vietoria (S.UB-CONF. L. 18). "{;’;n v‘v’gz:;
And the experience with Australian wheats in India has been| in India.
so far unsatisfactory. It is quite true, as the Commissioner
for Settlements and Agriculture, Central Provinces, in his
Report on the Cultivation of Australign Cross-bred W heats
says, that “the experience- of ome year is quite insufficient
upon which to base an opinion’ g8 to the rust-resistant pro-
perties of these varieties.” But the same officer writes
equally justly when be points out that “it is significant
that rust appeared in these plants when there was not a trace
of it elsewhere in the farm.”’ .

§ 57. Tne opinion of the Director of Land Records and 31?235 oi;'
Agriculture, Bombay, is quoted as questioning whether there e,‘,mm:: ;;‘1“
is any use In attempting the growtt}{ of foreign wheats, and'as fodian Re.
considering that the Indian varieties supply ample material |quirements,
for improvement (dgricult. Ledger, 1895, n. .20, p. 71).
With the lutter opinion the Reporter on Eeor.xomlc Products
expresses his entire agreement, and very Justly so. The
writer is inclined to agree also with the first opinion.

The Chiet Commissioner of the Central Provinces points
out how within his government there are at least two
varieties, mundia, pisi and bansi, that have a reputation for ruste
resistance (Resol. on Rev, ddmin., C. P.,1894-95, p, 4) ; there
is a variety in the Western Deccan, bakshi, with the same
reputation (IIL. Conr. 62), and in Bengal there is a variety.
mdght (so-named from its ripening b early as the month
of Magh), that has been found, as a matter of fact, to escape
rust very markedly in the midst of* the most unfavourable con-
ditions. = There is ample material ready to hand for experiment
and action on the lines indicated by the Australian experts.

Everything in the evidence afforded })y the Auspra,han
literature shows that even within Australia the experiments
have required to be loeal, and that favourable results_ h?,vq, as
a rule, only been obtained for limited areas. That this is Just
as likely to be true of India needs nodemonstration, and in
the writer’s opinion experiments w1t_h imported wheat are to
be deprecated not so much because, in the light of previous
experience and from the nature of the case, they are
likely to be failures as because they absorb time and attention
that might be much more profitably bestowed in selecting

F. 725,
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and  creating suitable varieties from native stocks. To
intriduce foreign wheats in order to attempt by interorossing
to impart to Indian wheats desirable qualities thab these
foreign wheats possess and that no Indian wheat exhibits lff
of course both logical and advisable ;- the 'mt_roductlon o
foreign varieties, however desirable these may be in themselves,
Jwith a view to establishing them in India, is,so far as all the

evidence available goes, 5 waste of endeavour. In any case,
care must be taken,to conduct all experimental cultures 1n-
telligently, whether the subject of the experiment be an
Indian or an imported wheat. Merely to sow a seriesof
samples for the sake of adding, at the end of the season, one
more paper to a Government file in the shape of a record of
the immaunity from rust, or otherwise, of each, is to mistake
the object of work of this kind and implies the loss of an
opportunity,

The latest evidence from Europe (ArpexpIs A) con-
firms the conclusion of Australian workers, that only by the
selectton and creation of pew and rust-resisting varieties of
wheat can loss from rust be hoped to be lessened. A perusal
of Mr. Farver'’s account of his methods (APPENDIX B)
will show how much more is involved in the process of select=
ing and fixing types, than a mere record of the observations
of a season and the preparation of a report at its close,

F. 725,
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Taxz Presext PosirioN or rax Rust-PRoBLEM. [ Jixor Enixssos :
Dze HBUTIGE SraND DER GETERIDEROSTFRAGR.]

Translated from Bericht. der” deufschen botanischen Gesellach
Jahrg. 1897. Bd. xv.,‘ff‘fc 3,6 183—10q o0 onaf

For now more than six years a continued investigation

destructive to our cereal my has been carried on gt the ‘;fx ﬂ:-?mg:tai
farm of the Royal Swedish Academy of 8ciences. Results of this inves-
tigation have been published in various places ;* but it is impossible to
judge from these publications what the actual condition of the cereal-
rust problem is, since there are some very important points, such as the
spread of rust from one plant to another, and the effeots of rust on the
quality of seed, regarding which little or nothing has been said in the
literature hitherto publishe%. The oontinued and txhaustive examina-
tion of these two matters of detail is at length sufficiently advanced to
penixit (])Jf the pul:ll]ioatfioﬁ of certain psrticplllalx;u.

n the pages that follow an attempt will be made, partl .
menting already well-known results, ll))m-tly too and 11‘:3%:{ ::inz‘i‘gg’llf
as the outoome of experience hitherto nnpublished, to answer the pracy-
tical question:—

“ Has the position of the cereal-rust problem been in

altered as ¢he result of the researches carried onso far,
has been altered, what has the change been P ”

Among the more important results of this research the following
may be first alluded to. It was formerly supposed that our four common
cereals were affected by 3—4 species of rust-fungus. One of these
species, Puccinia gramsinis Pers., was suppoetd to appear on all four
cereals ; another, P. rubigo-vera DC., was thought to be confined 1y
rye and to wheat ; a third, P. coronata,Cords, was considered peculiar
to oats; and a fourth, P. n'ﬂlﬁlc.r Kcke (also known as P. anomaly
Rostr., and usually dealt with as & mers variety of P. rudigo-verq)
wus supposed to be similarly confined to barley. It was further imagined
that all the cereals and grasses which bear one partioular kind of ryst
are capable of infecting each other. This belief led naturally to the

any way
, and if it

® J. Eriksnon und K. Henning; Die Getreideroste, ikre Geschichte und Na ei
Maasregeln gegen dieselben. Rtockholm 18v6.—J. Eriksson; Ueber die Sptduh":;:l’m'a;ﬂ
I’am-m‘am"u bet den G etreiderostyiieem {Ber, 4. Deutsch. Bot. Ges. 1804, 1. 292“39“;{
Ueber die Foerderung der Pltnporenl—n'auw derch Kaelte (Cent Bl fiir Buct, und Par-
Kuude, Abt. 2, 1505, Bd. 1. N, 15-16) ; Ist die verschiedne Wideretandfoehigh.it d

Weaizensorten gegem Kost comstamt cder wicht! (Zeitgehr. fiir PH -Kranxh glu% Y
103=200) ; W:lche Grasarten koennen die Berb-ritze mit Rost ansteckent ('I'bid 1'89;'
s, 193—187); Neue I'nteuurhunqen weber die Specialtisirung, T'erbremmg und Hle'rk ¢
des Schwargroster (Puccinia grafhinia Pers,) (Jabrb. fur wiesennch. Hof, 1898, v 4;"‘{‘
524) ; Belche Rostarten gerstoercm die anstrulischen Weizenernten (Zeitsehr. fii I.;T
Krankheiten, 1896, 8. 141=144); Studien weber den Hezenbesenroet d.p B :r P
{ Puccinia Arrhennteri Kieb) (Cubn's Beitr, z. Biol, d, Pi), Bq &t

4 . 8,8, le . :
tonte ot plagmatique de cortaines Uredinées (Cowpt. rend, 1897, lor M‘"l.) 1=16) ; Vie
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The Present Position

conoluslon that the origin of rust on cereal crops must be mainly attrie
buted to its spread from adjacent rusted plants, particularly in the case
of P. graminis which affests not only our four cereal crops but & whole
host of diteh-, mesdow- and forest-grasses in addition.

Our ideas regarding this subject must now be altered. It has been
shown that, even if we deal only with our four c-real orop+, we have to

enumerate 1o fewer than ten sorts of rust, referable to Gve so-oalled
*“species.” Thus——

of Black-rust (Puccinia graminis) we bave—
(13 8 form on rye'snd barley ;

(3) = form on oats, and

(8) a form on wheat ;

of Brown-rust ( Pucciniag dispersa) we have—

(4) a form on rye, and

(6) a form on v{hea.t :

of Yellow-rust (Puccinia glumarum) we have—
(6) & form on rye ;

7) a form on wheat, and

(8) & forin on barley :

of Pigmy-roet (Puccinia simpler) we hare—
(9) a form on barley : lastly,

of Crown-rust ( Pucciniy coronata) We have—
(10) & form on oats,

Such of these ten forms as are attributed to one and the samo
Species cannot be distinguished by structural or by metric characters ;
yet one does not doubt that they differ essentially. The difference is
dlsp!nyed in the fact that each form is exclusively limited to somne
&mgl cereal and is incapable of infecting any but this partioular one.

ts infested with black-rust can only spremg this black-rust on oats ;
rye bearing brown-rnst can only infeot rye, and so on. The sile
€xoeptions to this are rye and barley bearing black-rust, which are tiren
mu.tually. infective, and o0 a certain extent also wheat with black-rust
which, in rare instances, is capable of lwparting the disease to ryo
and barley.

Of the ten known forms of rnat moreover there are but two—both
of them referred to black-rust, viz., forma ‘‘secalis,” common to rye
and barley and forma  avenae,” peculisr to oats—that are capable of
appearing on other grasges ; the former may affect Triticum repens,

- caninum, Elymus arenarius, Bromus secalinus, Hordeum jubatum,
otc.; the litter may nccur on Dactylis glomerata, Alopecurus pratensis,

Wium effusum, Avena elatior, A. sterilis, ete.  The rewsining eight
are absolutely exclusively limited to the special cereals that coustitute

their respective hosta,
8 & result of this new experience we are still free to suppose,

when endeavouing to trace the source of a cereal-rust, that rye or
barley may Lave become digeased by mutual infection or by infection
i ro:; _neflghbounng rusted couch-grass, and similarly that oats may have
o ;:n\:e‘tv‘d by rusted plants of Dactylis, Alopecurus, etc. As regards
their ort i DE €ight forms of rust it is, however, uscless to seek for
t theiv origin awong 1he neighbouring grasses.
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consequence of infection from specimens of such wide-spread grasses
as Dactylis, Alopecurus, etc., when they happen to carry black-rust,
will immedistely couclude that this explains the great prevalence of
black-rust on oats at the present time. Such a conclusion would, however,
Le rash. . .

Woere neighbouring rusted-plants the chief source of the disease,
then rye and barley should also be comuionly affected by black-rust
since both these cereals are capable of infeotion from couch-grass, which
is an alinost constant denizen of the edges of our fields and is of all
wild-grasses the one most commonly affected by black-rust. Kxperience
shows however that, on rve, black-rust is neither so common nor so
destructive as it is on oats, and that oh arley black-rust is quite rare.

Nor is this all. Only last year a number of observaticns were made
which indicated that there may be but a trifling spread of the rust-
pest even in cases where one would have expected its wide extension.

One such observation, relating to the ppread of black-rust from couch-
grass to barley, way be particularly mentioned. On an open path in the
experimental farm running past the experimental plots, a few plants of
conch-grass just beginuing toshoot up at_tbe commencement of June
1894, were permitted to remain untouched, in order to admit of observa-
tions being made on the onset and development of black-rust upon them.
Alonguide this path with couch-grass ou 1t lay an exPperimental plot under
barley. On Brg July the first spots of black-rust showed themselves on
the leaf-sheaths of a plant of couch-grass; by 13th July many uredo-
pustules were present. .

On both dates mentioned the barlev-plot, which by the 13th July

Lad come into ear, did not, in spite of the closest possible seaych being
made, show a single spot of rust. Twenty days later even, on 2nd
August, when the Jeaf-sheaths of the .couch~grass were quite covered
with rust-pastules, the barley -p\ol_reu]nmed remarkably clean ; there wore
but trifling traces of rust though it still retained plenty of green stems,
It should be noted too that it raiuned every 'day from the 10th to the
13th July (measured rainfall, 204 mm.=8in) and again every day
from the 15th to the 22nd of the month (measured rainfall, 387 mm.=
1'6 in). .
So)slight a cipacity for spreading cannot but be surprising when we
think how readily the spores of black-rust gevminate, and consider that the
incubation-period, antec-dent to the appdarance of a new crop of pustules,
amounts ouly to about ten days. . . .

It is somewhat astonishing to find in connection with the spread of
these Tust-fungi from cne plant to ancther that the uredospores though
quite alive, shuuld be distinguished b.}' a spectal relpc_tance to germinate,
vet such is undonbtedly the case., An instance of thisis the yellow wheat-
rust (Puceinia glumasum forms Tritici), the wost destructive wheat-rust
of Sweden and probably also of the other countneg of Nor_thern Euvope.
H.re the power to epread shows itself to be exceedingly trifling even as
between different sorts of the same cereal indeed even between different
sirains of one sort. No one can have fallgd to notice, when walking
about mid-summer through an experimental field in which different kinds
of wheat are being grown, that this or that sort may have heen s0 badly
attacked by yellow-rust as to pender one's clothes vellow 8o sonn as one
enters the wheat, while sorts growing haid by are pra tically free from

rust,
F. 725.
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infeotions rust-pustules were produced on “ Squarehead ” wheat, which in | App. A,
tive open was quite rust-free, just as plentifully as on “ Horsford's ** wheat
which in the open showed itself the most rust-liable. We see from
this thata capacity for resisting rust, such as has been postulated above,
is not inherent in different kinds of wheat, and that it is not by this
hypotheais that the variable rustivess of different sorts in the field is to
be explnined. ...

Similar observations of the remarkably slight capabality of spreading
on the part now of one, now cf another form of rust-fungus have
already been made public,* and their number might be added to here,
But for the present it may be euongh to point out to’the uninitiated
that the part played by wint-carried spores in conmection with the
appearance and the intensity of rust-blight has hitherto been consider-
ably overrated.

The statement of the thesis that eventual damage from rust does
not, a8 a matter of primary iwportance, imply the constant im-
portation of new disease-germs (spores) or the constant formation of
new disesse-centres, obviously alters very considerably the position of the
whole ceresl-rust question. One of the keystones on which the doctrine
of the origin and the spread of cereal-rusts has hitherto depended, is thus,
if not wholly removed, at least decidedly displaced.. But if this be so,
how are we to explain the fact, which still remains, that from an apparently
insignificant beginning, cereal-rust is at times® capable of attaining
severe and destructive dimensions? We propose to examine whether
alreads published researches cannot provide a new keystone to be inserted,
if not in room of, at lesst alongside the displaced one.

Even in the earliest years of the investigation some observations were
made that suggested the possibility of there being rome other source
of rust on cerenls than the contagion of external origin assumed in the
pathological handbooks. Thus autumn after antumn, 30 to 38 days
after sowing, without any reference to whether adjscent plots had oon-
tained infective watter or not, yellow-rust regularly made its appearance
on the most susceptible kinds of actumn-sown winter wheat, such as
“Horsford’s wheat,” *Michigan wheat,” etc.; similarly it appeared
just us regularly, summer after summer, about a month after sowing, on
those barleys of alike cature, such as “Skinless Barley " (Hordeum
vulgure VaR. cornutum), sown at different times during the spring,
Both the regularity aud the length of the period accord badly with the
theoty of au external origin for the blight. From artificial infection it
was found that the incubation-perind is realls only about 10 days, so that
on the hypothesis that infection from outside may have preceded their
appearance, one would have expected the rust-pustules to be earlier by
1—2 weeks according 10 the abundance of infective material in the
neighbourhood and to the natare of the weather at the time.

Another striking observation, bearing on the nature and mode of
appearance of this rust, was made during the autumn of 1592. In g
long experimental plot extending in a south to morth direction, sown
with “ Landreth’s hard winter-wheat,” 8 kind very susoeptible to
yellow-rust, the northmost and best lighted part of “the plot became
much affected by yellow-rust about six weeks after it had he

. y . en sown,
while the southern portion of the plot, extending to a wood by whose
a o_;;-c particularly J. Enxuo:,‘ ‘;';u Untersuchungen (J‘h;b:}gr " . -
1590, 8. 511 (lg ). 18sénach. Bot.,
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trees it was partially shaded, was far less rusted ; finally the end-furrows,
which 3he sun barely reached at any period of the day, were almost alto-
gether clean. A similar phenomenon was also observed during the same
autumn in the experimental field in & small plot one corner of which was
very much shaded by a tall ash. The more shaded the plots were, the less
was the rustiness, though the time of sowing, treatment of the soil, etc.,
were the same., And along with diminished rustiness there was in_both
cases a taller and more slender habit of growth in the shaded than in the
exposed plants. This observation is also whully incompatible with the theory
of external infeotion because under that hypothesis rust should have
been worst in the shaded porijon of the field owing tothe moistures
conditions being there more decidedly favourable for the germination
of the spores and the blade-structure more suitable for the penetration
of their filaments. The observations, huwever, showed just the rever=e.
It would be much too tedious to give a detailed account of the many
experiments that have been mnde during the past five vears and that
ear on these two observations; regarding the definite relationship
Petween the appearance of yellow-rust and time of sowing, and regarding
the varying intensity of tha rust according to the varying extent to which
the portion of the field is exposed tolight. The first observation
afforded an opportunity of ascertaining—an experiments were devoted

exclusively to this end—whether it may not at times, and possibly not so
very rarely, happen that the source of the disease is present in the
plant itself, perhaps in the seed-buds; aud whether what really chiefly
influences the intensity of the disease may not be the varyving extent
to which the existence of the fungus in the host-plant is favoured in
different years by external circumstances. The details of these experis
ments will be given ina paper thatisabout to be published. In the
meantime only the general conrse of the experiments will be indicated
here by means of their actual reaults.

There seemed to be two ways in which the foregoing question might be
de_clded. The one was that of experiment—to ascertain by conclusive
trial whether rust is capable of appearing on such plants as are protected
agamst any external infection throughout their giowth ; the other was
i that of ans_tomical investigntion—to find whether any inhercnt disease-
t substance, if such a thing me.y be jmagined, can be shown to exist.

. These experiments were conducted according to two essentially
* different plans. The first method was as follows: At the commence-
| ment of spring, so soon as the snow had melted but before the faintest
1 trace of yellow-rust could Lo detected, anumber of outwardly perfectly
+ normal young shoots were selected {rom 8 plot of wheat highly suscep-
; txblg to yellow-rust. The young shoots were m.troduccd into long

8pacious glass-tubes that were firmly fixed to stakes in the ground, and
i the shoots were allowed from that time onwards to grow ingide the tubes.
The tubes were stoppered with cotton-wool above and below to prevent
access of spores from without, and in addition a small metal cap was
‘ ad]us.ted #bove the upper end #s & protection against rain.  Experiments
_of this kind were conducted during 1893 and 1504, In the latter of
‘ these scasons, when the wentber was more suitable for the development
; of yellow-rust and at the same time the arrangemients for the experi-
" ment were more satisfactory, there came & time when rust, which

avpeared moreaver on the plot 'also, was guite abundant on several of the
i selected stems,
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From this it was clear that an outbreak of yellow-rust, at any rate App. A.

on certain sorts of wheat, may be due to infective-material &iready

resent in the plant itself. But whence then is this infective-materjal
gerived? It is possible to suppose that it may have found its way into
the tender sprout during the antumn preceding as the result of infection
by germinating winter-spores that happened to be in the neighhourhood
of the seed ; it is, however, also conceivable that the seed had imherited
the disease from the parent plaat. . .

To decide this question a different ‘experiment was devised. The
plants during their growth wero partly protected from infection from
without, partly grown 1u soil from which all harmful infective-material had
been removed by sterilizing. Experitpents of this nature were commenced
in the summer of 1892 and have since then been annually repeated in
specially constructed coltore-frames which may be spoken of as isolation-
frames. The frames are from half to quite 8 man’s height and have
usually been quadrilaterasl. The glazed sides have been fixed in wooden
ocorner-posts. The passages below for the entrance, and above, for the
exit of air, have bad a layer of cotton-wool iuserted «o as to keep out all
infective-material and an iron roof has been fixed above the frame to
keop off the rain. Under the frawme has been placed an experimental
tray filled with sterilized earth in which to grow the plants, the seil in
the frame being watered with distilled water introduced through one
of the corner-posts by means of 8 metal pipe. In tflE_ very first year of
esperiment (1892) it became clear that the solution of the foregoing
question waa to be by no meansso ea:y 83 one might have anticipated.
The abnormal conditions under which the trial-plants were developed
in these culture-frames—abnormal in the first place because of the con-
stant high temperature and again because of the diminished acoess of
1igl\t, caused the plants to grow more or less unpatumlly : they were
tatler, more slender and paler than those grown in the open. It has
already been remarked that varving degrees of exposure tolight in
different parts of the field suffice to induce a difference in the growth of
the plant and in the amount of rustiness: it has besides been always
well known that the differences in the weather of one year as compared
with another have been enouxh to wake one year a rusty year and
another the opposite. All the more then must the unnatural conditions
that prevail within the enlture-frames affect the issue of the struggle,
which we have to suppose is always going oo between the host-plant and
its parasite! In the very first year the event proved that in this stroggle
victory lay with the host-plant ; in absolute agreement with the condition
of affalrs in shaded culivated-patches, not a trace of rust appeared within
the frames.

In the years 1842 and 1603 an attempt was made, partly by shading,
partly by vigorous ventilation, to induce a natural habit of growth in the
lauts under confinement. Neither method, however, appeared sufficient.
'bo sbading still further diminished the access of light and induced a
more ubnatural babit of growth than ever. Vigorous ventilation, which
was tried in 1593 by means of a wind-vane driven by a steam-engine, on

an experimental area that included 13 culture-frames, certainly lowered the
temperature sufficiently so long as the sky was clouded ; as soon, however,
as the sun shone out ihe temperature in the frames rose 2°—3" qhove
that of the air outside and rewained higher even when the velocity of
the wind-vane was increascd.  The plants still grew unnatorally and

no rust appeared.
F. 725.
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In 1894 positive results were for the first time obtained ina trial-frame
—8 r102nd glass-cylinder half a metre (about 20 in) high. The plants
experimented on wers of the race of barley, highir susceptible to yellow-
rast, known as “skinless.,” On the second blade of a plant, reckoned
from below, yellow-rust pustules at onoce appeared in 4—35 parallel lines
together 10 mm. long, and on the fourth blade of a second plant in
2—3 lines 30 mm. long, while finally black-rust pustules appeared on
a third plant, on the sheath of the third blade at a height o? 305 cm.
(about & foot) above the base of the glass-cylinder.

In the summer of 1895 s new plan was aduped. In the gnadran-
gular experiment-frames the three sides looking east, south and west,
{espectlvely, wore made of double glass panes and during the day, as
::sg “;({}“’ experiments lasted, an anbroken stream of ice-ooolgd water
the Itna @ to pass between these panes. It was found that by this means
outsidmpemt?re in the frames could be reduced at wiil to below that
o te:a’ even 1y bright sunshine. Unfortunately, howerver, this reduction
o the perature was accompanied by greater diminution of light than
o hc&ae of frn,mes V‘th single sides, particularly as the frames were
oonze 3 8 man's height and the roof besides threw a shadow, In
and qlllence of this deficiency of illumination the plants became slender
o ﬁpae and yellow-rust appeared only in one of the frames. On one

ustvf plants “of “8kinless” barley grown in that frame yellow-rust
End ules appenred abott seven weeks after sowing, first on ome blade,
stema week later on two others, all three tlades belonging to the same

evil(fén}clmyever’ the results obtained hitherto during the search for
in the 6 in support of the theory that disease-matter may be present
have bgram'nself, are neither so numerous nor 8o conclusive as could
- een wxghefl, yot they are, even in their present state, of such »
Rature that it is worth while to take mccount of the iuteresting and
:I:;f::lr‘tant conclusions to be derived from the investigations couﬁucled
The other method of ascertaining the existence of internal disease-
material was that of microssopic] examination. All endeavours to trace
in .thu way any such internal disease-material were at first nnsuccessful ;
this has been the experiencc of all who have hitherto sought for it. In
the peripheral tissues of rust-shrivelled wheat-grains there oocurred, it is
true, as has been described elsewhere,* & copious fungus-mycelium and
\Ir;\deed at times a form of spore-case with germinating winter-apores.
) vt all attempta to discover a mycelium in the embryo itself, whether
atent in the grain, or passing from the grain inte the embryo at the
mfoment of sprouting, were wholly futile, and it was equully.impouible
afterwards to find any trace whatever of & fungus.-myeelium in the
z:e\:lng plant during the first few weeks following the germination of the
It is only at the time, 4—8 weeks after sowing, when 1y
, ) . 19t-pustules
gﬁt appear that such a mycelium can be found ; even then it is onll\!lt:alw-
¢ in the lmmediate vicinity of the pustules. .

—_—

.
J. Erikesun aud E, Henning, Die Gutreideroate, etc,, 0. 209, etc.
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How then is the origin of this myoclium to be explained when,-during | App. A.

the period immediately preceding 1ts appearance, no possible source of
Qisease is to be found in the neighbourhood either in the shape of Aeci-
dium, or of Uredo, or of Puccinia? .
A Xey to the solution of this mysterious question was obtained in the
summer of 1893. When a microscopic examination is made, under a
high power, of very young yellow-rust pustales on wheat-leaves, it 1s found
that in immediate continuation of the outmost sori of a row of pustu-
les there oocur, besides the usnal cell-elements, a kind of peculiar, elongated,
mostly faintly curved plasmatic corpuscles. These *corpuscles may
oocur singly or seversl to eacheell. Some seermned to swim about freely in
the protoplasm, while others scemedl to have bored through the cell-wall
with one extremity or when branched Wwith several extremities and so to
have sent out inter-cellular myoelial threads. When the leaves were ex-
amined at greater distances from the outer sori of a row of pustules
nothing noteworthy was found ; close up to the edges of these sori the
mycelial network was 80 copiously braunched that no idea oould be formed
as to its origin. . .
The observation that bas just been briefly detailed, gives, as I believe,
a key to the solution of the riddle. These small plasm-corpuscles,
at first swimming freely in the pl:otoplaum. constitute a phase of
the fungus, the primary phase, wherein the fungus by its independent
appesrance makes itself visible. The fungus bas for weeks, months,
possibly even years previously, led a latent existence in and alongside of
the protoplasm of the host-plant. This latent existence may be termed
the mycoplasm-phase of the fungus and thus & kind of symbiosis, my-
coplasm-symbiosis, may be indicated,—a symbiosis that is probably more
intimate than any hitherto known.®
At a particular stage of the development of the wheat-stem, always
provided that the conditions as to light, warmth and moisture are such
as moet the necessities of the case, a dissociation takes place in the joint-
life of the two symbiotic partners. The way in which they part com-
pany iv this :—the fungue becomes differentiated into an independent
organism, to begin with in the form of oneor more plasm-corpuscles
in the protoplsam of the hoxt-plants and shortly thereafter asan inter-cel-
lular mycelium derived from these corpuscles.  The fungus thus, if only
for a short time, the few weeks necessary for the formation of spores,

takes up that position in the phase drendy familiar to us as the my-
celial-phase. The portion of the plasm-corpuecle that passes out
through the cell-wall forms the inter-cellular mycelinm which presently
gives rise to sori, that which romains within the chlorophyll-vroducing
celle forms the organs that are familiar to na as the haustoris, which
provide for the sustenance of the chlorophyll-destroying mycelium. ~If
this differentiation of tbe symbiotic partners occurs, only a few doys
elapse before free rust-pustules appear. . .

The numerous experiments and observations on which the theory just
expounded is based and only a few of which have heen alluded to above,
are rbout to be published in foller detail ; when this is done some account

«ill be taken of the theoretical and practical besring of the doctrine,

* Compare the parasitism of Roeella and of Woronfwia in the cells of cortain Saproleg-
siaceae according to M. Cornu (Ann. des. Sc. Nat. Bot. ser. V., Vol. XV, 1&;2\ .“dP:"‘: 'X.
Fiacher (Jalrb, Tur wiss. Bot., X111, 1842) ; 6e¢ also De Bary, Fergleichende Morphologie
und Biologie der Pilse (Leipoig, 1654, 5, 424).
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1.—Mz. Farger's MerrODS IN CROSS-BRBEEDING OF WHEATS.

(Report of the Proceedings f the Fourth Conference, pages 14—17.)

At the last Conferance [ had the privilege of indicating a live of
action by means of which success ‘i’n combating .the rust pest ¢an be
secured—such a measure of success, at any rote, as is necessary to enable
wheat-growing to become, as far as dangér from rust is concernd, a
fairly safe industry for farmers to take in hand in districts which are
not too close to the coast, In order that this line of action might be
entered upon, 1 offered to supply to such of the Governments of the
different colonies as were in position to take the matter in band, seeds
which had been prodnced by cross-bred wheats of the first generation
from the cross, snch eross-bred wheats having been made for the purpuse
of combining with ability to resiat the rust pest suitability for our con-
ditions and requirements, 1 pointed out that the diverso types which
would be produced by snch seeds would enable cach eolony to secure, by
means of selection, individup! plants that possess superior power of resist-
ng rust, and fitness £ot its own climate and conditions, from which indi-
vidual plants such varieties as we want could be made or fixed. From
the, in wost cases, rather meagrs reports I have received in regard to the
manner in which my oross-bred wheats have served the purpose for which
t!\ey were distribnted, I am led to think that I failed to point out suffi-
ciently elearly what was to be expected from them, and in what manner
th?)’ should be dealt with. It is my intention to endeavour to suppl
this omission in this paper, and to point out in detail the steps whic
ought to be taken for the purpose of getting such wheats as we want
from my seeds. Before doing this I would wish it te be understood
clearly that T myself went carofully throngh this work last smmmer, and
that what 1 Lave to say has not merely been evolved from my own brain
or imagination, but is the result of actual practical experience. The
details I shall give, however, unfortunately do not represent the course
I actually followed, Lut the routine I shall bepe to go through uext
summer, when I shall endeavour to correct the mistakes and supply the
omissions of last season, .

Before I begin my deseription of the detail wor}: of selecting the hest
plants for our purpose from the cross-breds, it will be well, I" think, to
dwell for a moment on the special difficulties_that have to he overcorne in
making varieties which are I{wth resistant of rust and suitable for our
conditions and requirements. When, after some years of preliminary

work, which 1 had been ocarrying on before these Conferencos were
instituted, [ had become possessed of a number of varietirs that were
satis{nctorily resistant of rust, I found they were all late sorts, and as our
hot winds are apt to tipen late sorts prematurely, and hefore their grain
bas reached its full size and filled ont, I saw that lateness of maturity
¥as almost ns serious a defect in a wheat for this country as its liahility
ta }i‘.““- It became necessary, therefore, to make an attempt to combine
earliness with the power of resisting rust. This, on the face of it, Las
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the appearance of being a task which could be easily accom lished by
orodasing rust-resistant and early varieties ; but whpn 1t is considered that
it may be that earliness and resistance to rust are incompatible qualities
that early and late wheats are in bloom at dlfferent times, that early
rust-liable and late rust-resisting sorts belong to different types, and that
crosses between varieties which differ widely are on that account diffieylt
and telious to fix and uncertain as to the character of the ty pgs they
will produce when they are crossed, it willbe seen that the task ‘is not
entirely an easy one. I have fonad, as a matter of fact, that in break-
ing this new ground I have bad to work largely in the dark, and to
spend munch time in doing such preliminagy work as
accurately the different qualities possessed by the varietieg I proposed
making use of as parents, and thes degrees in which they were able to
transmit their Tespective qualities to thelr progeny.  This work has now
been sufficientlv (E)ne with a few varieties for me to be able to fesl
some degree of certainty in regard to t!xe outcome of many of thecrosses
I am making, but very much still remains to be done. The work I have
already done, however, makes me conﬁ@ent that my work in the future
will he more effective than it has boen in the f&qt, and that with a
smaller expenditure of labour and time ; while all doubts have now heen
removed in regard to the success which is to reward our efforts; hnt I
can see that the full measure of suecess, which is necessary to satisfy me,
will not come so quickly as I }ad at first hoped. Resistant wheats can
only bo made early gradually—step by step.

In order to combine the qualities of earliness of maturity and resist-
anee to rust in one variety by means of cross-breeding, late rust-
resistant and early rust-lisble sorts, as I have already pointed ount, have
to be mated. It will be well to pause for a moment, and consider what
we onght to expeot from the union of types which differ so widely in
these two qualities, as well as in others, such as the relative hardness,
size, character of the grain, ete. What we generally see in the analogous
onse of the Animal Kingdom, with which we are more familiar, when
parents, that are not closely simiiar, are united ls‘that, if the progeny be
numerous, certain individuals inherit some of their characteristies almost

ascertaining

App. B. i,

entirely from one parent, combined with other characteristies which they
have inherited alost entirely from the other varent ; while as regards i
the majority of their charncteristics they are Intermediate in various |
dogrees” befween hoth paremts; and when this happens in different |
degrees and in a different manner with all the progeny, it will be seen |
how it comes that no two individualsof the same parentage are ever |
exactly alike, and that the greater the dmumlsnt_\_- of the parents the ,‘
greater will be the difference between the offspring of the same union, |
I will attempt to illustrate briefly what I mean ; and for this purpose |
will make the case as simple as I can, aud apply it to the subject we are
actually dealing with, ,

Suppose I bave mated a rust-resistant late with a rust-liable carly
variety of wheat. The greatest diversity of tvpes will be shown by the
offspring which grows from seed of the first generation from the eross—
from ruch secd as 1am distributing, Suppose we have 100 plants grow-
ing from such sceds, which are of the same parentage. Out of thig
number I would exyect there mighit be one or two—say one—whiclh has
inherited in a very high degrec., possibly even in as higha degree as the
parents themselves possess them, the qualities we are secking to  secure |
from both parents. A few more—say five—I would expect 1o inberit

F. 725.
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earliness from the other ; and five more to inherit a high dvgre? f)f _enrhI-
ness with fair rust-resisting power. The remaining eighty '““i? X
would expect to inherit these qualities in various degrees mterm.m ﬁle
between the two parents ; and something of this sort is what | autlkx, y
find to occur in most cases, The work, then, of the person whose lu?l-
Bess it i8 to make use of these 100 plants is essentially the work of se o::.tj
ing as many of these eleven 'plnnts as promise to hl]_our rcqmn.-x.nenfs ;
snd that work, #s I have found out from actual experience, 19quires for
its successful performance the closest attention, care, patieuce, thorough-
ness, sud system. Wiih vegard to the first four of the these require-
ments I can, of course, give no help; 1 ean only suggest that the work
must be done in the field, apd that it is impossible to do it anything
like properly elsewhere, It is in conneotion With the last requirement
:ha‘; 1 hope to be able to give some help, aud that I shull now eudeavour
o do. -

. As the principal quality we want to secore in the wheats we are
aming to get is that of offering resistance to ruat, it is clearly import-

Rt that we should seek to raject speedily and get rid of such plants as
do not possess that quality ; and as late plunting is the means at our
command by which rust-liability can be made to show itself with the

reatest cortainty, it ia olearly advisable that we should plant our seed

te, 1 do not think it advisable, however, to make this test an
unnecessarily severe one, as it is not rust-liability under any oonditions
that we want to bring ont, but rather to xce what plunts are rust-liable
under the least favourable conditions to which they are likely to be exposed
in ordinary farming. In recommending late planting, therefore, 1 do not
think it ought to be made later thun the middle of June ; & most desirable
time I would consider to be during the first half of June; and that the
occurrence of rust will have been invited sufficiently for our purpose if the
seeds are planted during that fortnight. As each plunt hus to be
examined by itself for rust, closer planting in the rows than five incles
from sced 10 seed will be found to be undesiraile. A good distance
between the drills is two links, or about sixteen inches. When they are
that distance apart the work of examining the plants can be done with
comfort,

After sowing, and until the plants begin to bead, little work need be
done beyond keeping down the weeds and vocasionaily breaking the
surface of the ground with a Planet J unior or other hoe.” A close study
of the plants, however, during this peried will often yield much that is
of 1nterest, and varieties can then often be separated by differences which
cannot be seen at other times; but it is ot until the plants Legin to
head that the work of selection begins.
The first thing to be noted in a drill of orosa-breds is whit plants are

the firet Lo come into ear, Such plants 1 am inthe habit of marking
with a.black tie made from n strip of any cheap material that does not

lose ita oulour from the weather and tears easily. The plants which show
ears the first ave noy always the earliest t0 ripen or the most desirable ;
and in some Cases in which the presence of  black tie shows that the timo
between heading and ripening has been long, the marked plaut is rejected
on that acoount, i would do at least equally well to mark the firat
pla'nts that eowme jntq flower, instead of those that head the first ; bat in
h'") DWD 0a8® it is more convenient to mark the latter. 1f any plant
F‘m:;“ much edrlier thay any othersin a drill, wy custom is to mark it
. 25.
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with two ties, and the next early ones with one tie. I genorally’ mark , App. B. i,
about six plants in a drill for earliness in heiding, |
The time rast begins to appear is generally a fow days after the plant |
has gone out of bloom. It is earlr enough, however, to make the firat
examination for rust about a fortnight after that time. It s probable |
that, in the first examination, only the lowest leaves will b2 founde to be |
affected. 1f most of the plants in adrill are fgund to have rust on them, |
then those that are clean should be warked by a tie of & distinct colour, '
If instead of a few plants being olean, few are found to,be rusty, then -
the rasty plants should be pulled up, and gatrid of at onece, and none |
marked. .
Ties of different colours should be nsod for marking in each examin- |
ation of a drill; but the same solour should be used for the same :
examination in all the drills—that is to say, if' pink be used for the first 1‘
and chocolate for the second examination for rust in a drill, these colours
should be respectivels used for the first and second examinations for rust {
ia al) the drvills. Tnevery case the date of examination, the number of ;
plants marked, and all particulars which may be wanted, such as the |
degree of freedom from rust each particalar colour 18 & record of in each |
drill, should be entered in a field-book at the time of examination. |
After this, nntil the plants hegin to ripen, examinadions for rust should
be made at intervals of aboat a week. These examinations will diselose
the fact that in general the first parts of the plant to be attacke:
the lowest leaves, next the middle Jeaves, after that the upper leaves,
next the leaf-sheaths, and last of al]l the stalk o the part of ths straw
between the highest leaf and the ear.  Very few plants, indeed, unless
the season be one in which rust is remarkably scarce, escape having some
rust on the lowest leaves ; in a fow more the midile leaves remain cloan,
while the number in which tie upper lem'e_s remain unaffected is com-
paratively large. It is for this reason that, in passing plants for freedom
from rust, I draw the line ab.ve the leives, and econsider all plants
which, in & season when rust is ordinarily prevalent, have the straw (leaf-
sheaths and rtalks) entirely free from rustto be satisfactorily olean. In
selecting, honever, the most desirable plants from which to fix varieties,
I should, of conrse, give a decided preference to those with ties on them
showing that their leaves had remained rust-free, as well as to those
which «ppeared to posseas the most desiabls qualities in other respects.
Periodic and fairly frequent examinations for rust, and coloured ties to
mark the results of sush examinations, are quite neeessarv, because rust
that is on & plant one day may have heen washed off by riin on the next
nnd becanse it is frequently impracticable, if not impossivle, to tell with
certainty after it is ripe whether a plant has beenaffected with rusg or not,
The last examination for rust should bv" made when the earljest
plants are beginning ta show <igns of ripming, or when the stock is
beginning to changa is colour. In this ~xamination two ties should be
used, one (dark-Ulne is the eolonr I use for this purposs) to mark those ‘
plants that have their straw entirely clean, a‘nd tia other (red i3 my erlour
for this) to show thinse that gre the first to ripen.  If most of the plants in
the d:ill have clean straw, | pull up the rusty plants, and ente
field-book that all the plants 1ot Lal their straw clean at
tion.  If any of the plants are markedlv earlier than all tis
in the drill, I mark them by two red ties. nnd the next o
one. In all cases | mark avont half a dozen of

1 are

I
b

nter in my
this examina-

other plants
t earliest ones by
*he carliest plants in a drill |
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App. B.i. | containng frop, eighty to 100, Iy selecting the earliest ripening plants, I
d: . 8¢ coloar first, It is well.i %c;xwe"f‘;:othg:
. 8eretion in thiy twatter, as it frequently happe
Exl‘t:ints ripen early becaygg they are diseased. The "g baTan0e o¥the ?h}l‘lt,
especially the manper gy, which the cars bave filled, will show airly
8% unheal ase. Planrs that have ripened early becauss they
© unhealthy shoylg, of course, be rejected.
b £ @e aDove gysten of marking hLas been earried out, }hc work of
a;lryest‘mg WIll_ €28y, and ¢un be done quickly. One detail, howc\:er,
Which is essential, and shoyld be continued, sn barvesting each generation
unti] the Varlety jg fixed, ig that the pl:m?.s be harvested separately, how-
e‘l'el'tmueh_ slike theymay be outwardly. for 1 have frequently found that
gaan sbwhxch BTe exacily alike, and hud for that veason been placed in tl}e
ea.g;e t:nlf(ne, bave ifared widely in the chamclep of their geain, . It s
Bre, ho eep the plants separate by tying each into & bundle by itself.
bund,]e b ‘;e"b‘l‘, must be taken to place the tie which goes round the
ing.t; elow the ooloured mirking-ties ; wnd for this purpose the mark-
B-8ies should e slipped up the stulks to which they are attached before
q ?lltlel? 8re placed around toe Lundle.  Tho several bundles from the same
Tl should be mag, into a single large bundle, and « Iabel on whioh sre
:ic‘“d"d the Parentage of the plants, the number of the drill frow whish
]eyt‘;’ﬁm taken, the charaster of the straw, ete., attached to it. If any
piant that is harvesteq differs widely from the cther plants which were
of growth i1 ‘€880 drill in the character of its straw or in its habit
attfch 1t € tact should be recorded on a special label which should be
that Ieh 018 4ug bundle, In practice, however, it is not very often
8t ave had oecasion to do this, The large bundles shoyld be
provided with a loop by whieh they may be hung up.
n dealing with each drill only’s fow of the most desirable plants are,
of course, harv'ested. Some of the plants, which the coloured tivs on them
show to be desirable ag {ar as resistance 16 rust and earliness are concerned,
la:.ve ow 1o be rejeetod oy agcount of other faults, [y may be because
lt eylit"e PAOT or bearded heads, or because their chatf is tao thin or teo
Oosely attached 1o h{)ld the arain, or because the straw ig brittle or weak.
¢ will be well, also, in harvesting te look out for plants that appear only
to have eseuped rygt because, from being unbealthy, they have been too
eficient, in sap for the parasite 1o thrive on them. Such plants, which
are by 10 Weans uncommon, are betrayed by their pinelied ears, They
should either be rejeetedt, or, if harvested, should be regardeg with suspi-
S0n and the faot noted on a label nttached 10 them. [y rogard to the
time of harvesting it will be better not to do it ton suen sfter the plants
are !"lpe. 1f they are Jofy for a weck or two exposed 1o the wind and
wettb)er, faults in their straw beeome wore appareut, and 4 better o
can etf‘):lg;\d of tI}u;‘ir ability to hold their grgin.

OCesy Ve attempted to deserdse hag een yun
:mt:eh;;ff’c“)ﬂ.ﬂy Carried oy, ;m(}l it the bundles can L. Jut aw
shortly hlefLomm}!l“t gt at them, the thrishing may .

re the seedy Bre wanted for planting’; fop e iy better, | belieye,
out at onge i o remajy i the car tor some tig. than to thrash it
it is recordeg - f: bhistory of th, different bundey 1, been secured ; for

em by the coloured ties and Ly the Inbels ttached to

the large bundleg a
ki » 8nd can be transferred to the ¢ i i
soed 18 flnce wh by ane pofer ¢ envelopes in which the
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Department of Revenue and Agriculture; August 1897.)

(From a letter addressed to the Secretary to the Gavernment of India,

I bhave much pleasnre in forwarding to You
number of wheats which have been selected from m
likely to prave suitable for the climate of India.

Most of the sumples sent ate of cross-breds made
of them contain blood of Indian Yagieties—in sor
blood of Indian wheat predominates. = Snch Crosses
made with the objeot of securing the good qualitieg
ties in combination with either (1) better straw,
resistance, or (3) the quality of producing strong fl,
flour which will make a large quantity of bread,
breds sent contain nothing but the blood of weak-flonr wi}

character are indicated on the jackets containing them to he such ; angd
although I wonld certainly not recommer.d them, on account of the
inferior strength of their flour, as well 8s. in general, theiy Hability to
rust, I have t%ought it well to send samples of syeh wheats, if it onlv
be for the purpose of furnishing contraste which will myke more pros
minent the good qualities of more desiratla sarts,  On each packet of
wheat sent, I have in general written what | believe to be jtg milling
quality as regards the strength of the flour made Jrom st Wheats
which have a willing gnality den Q'rd by 1 ure supposed to have
they are grown here {(New South }\ ales). a strength of 60 or abuve — that
is to say, a sack of flour (201 Ibs 7 made from them will absorb 60 or more
quarts of water in making doagh fit for baking. In a similar nanner a
wheat of milling quality=2 is gupposed to have a strength of between

, when

55 and 60. The following table will aive my scale shortly and cleatly; —
A wheat of milling guahty=1, gives ﬂOnr'of strength 80 or more.
” 3 > »» =2, ” 'y from 55 to 59 inolusive,
" ” » v =3. r " " 50 tO 54

£ ]

” " + . :“; hals B 3 45 to 49 ”»

I do not think that anv wheats of less strenzth than 48 have been sent .
and when I tell von that 48 is the average tlonr-strength of the wheats
grown in Auvstralia, you will see that the wheats Sent are mostly niuch
better than over average. In cases when a single (¥) is attached to the
flonr strength given, it means that I have good 'data.ghrough ita parents
for the opinion 1 have given: when 1wo querics (¥4 aye attactied, my
data are not so sativlactorv. When }m_vr' written oy g packet ¢ latf
generation,” the meaning i- that the containel «ample hax beeu taker ;
from plants grown from seeds which were tade by artificial impregng- |
tion : tn such cases nothing whatever has been dane of seleeting for thy |
purpose of making varicties. and there will be the maximum ampunt of |
ariation azmouget the playig grown from such sveds, f

In noecase would [ expect resuits worthy of attention to be secured |
the first year the seeds are planted. Tre wirk to b- daq. the

! ] ! k ) first year '
is to plant the sesds in dnlls (rowsj abent 16 or 18 ¢

“ehies apart and sy
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inches of even more apart in the drills. At the first harvest those indi-
vidual plants (3 or 4, or in exceptional cases fewer or more) from each
drill which have shown excellenes as regards freedom from disease (most
es})eoia“ v), vigour of growth, habit, ability to resist — to produce good ears
filled with plump grain in the face of heat and droug ht-— productivenese,
time of e maturfty~in fact as vegnrds all such qualities s cause a wheat
to be valuable for your ([ndian) climate, ghould be carefully harvested by
them§elves. This ean best be done by adopting a system of previously
marking the plents while they are growing : and a grod method of
doxpg this marking is by tyix:g to the .plants strips of a light fabric
(print, etc)) of different colours and patterns, alwars using the same
colour or pattern to mark the smne quality. Thes: ties should remsin
attached to the plunts until they nre harvested and indeed until they are
thrashed. They will then serve as records of the qualities which were
showg by thq plauts during their growth and be useful in making final
selection and in waking no'es on the packet in which the sceds are
finally stored.  Fach selected plant onght to be barvested by itself, and
the seed from it planted in n drill of itsown. This rule ought never to
be departed from even, and capecially, in dealing with plants which are
apparently exactly alike, autil a fised tvpe has been secured. 1f the
se\echqns have been made carefully and judicionsly, the second year will
most likely S}_\QW that one of the selected plants is hetter able to tranamit
ltls gﬁ)od qualities than the others.  Attention should be specially paid

({&;‘a progeny of this plant, and sclections be wade again of the best
P."h 8 amongst them. By Leing eareful to harvest selected plants singly
nght up to the time when a unitorm type has been secured, I find that
varicties can generally be obtained in three or four generations, and

oceasionally even in two. If the wirk of making varietics be done
cavefully and aystematically, 1 have confidenco in expressing an opinion
that you .\\'lu be able to malke, frow some of the cross-breds I am xending
you, varieties which will be suitable for your climate, and move than
that, which will possess sufficient power of resisting rust and the eftects
of drv weather nnd heat to be of value to yomon that account. If
instead of growing varieties of wheat which have originated no one
knows how, and huve originally conmended themselves by the possession
1u & conspicuous degree of some one quality. either of productiveness or
of bez}uty of grain, or of gome other excellence, farmers had in the past
b.een n tl\'e habit of cultivating vavietics, whieh bad been nade svstema-
tlc‘ally vn'tb the object of securing rust-resistance associated with the
other quplxtnes of a good wheat, [ have no doubt (I say this cautinusly
and deliberately nfrer having given close attention to the subjiet and
:;rpl:rl;nentie:l for 10 years) tnar the rust-pest would long ago have lost its
e ,f!m that they would be in a position to encouuter the condi-
of & rusty season withont fear ot an appreciable diwinution of o
br~"'--'.'.'.-...---~-.....The
oty et i g e by e s
in the localitin, o ).llu ke types, and in making vanieties selecting
oo or whick the varieties are wanted from tl
progeny of sugh crosges
highly rust-resistant
‘ solution of :
| *
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1 will bring before you yet another matter on nceount of ite-probable
utility to you. For many years I have been in the habit of recsiving
wheats from foreign countiies, wnd have noticed that if I plant the
imported seed in a drill, while most of the planta will geuerally show
conspicnous unfitness for our climate, 1 can generally nevertheless by
eareflul examination find in a drill one or uiore pants which are t_'ree or

relatively free from diease and have grdwa fairly well. By foll8wing the
custom of planting the seeds from snch plants only, I find I have. almost
invariably been able to "seoure quickly rust-iesistant and acclimatised
straing of many (probably of most that b have eoftsidered worthy of
attention) of the varieties P have introduced. The principle appears
to be indicated by this, that wheh a variety of a domesticated plant,
which is reproduced iy seed, is fized in any leeality or country, it is only
fixed in regard to the conditions of that loeality or country; and that
removal to a fresh climate makes prominent differences between indivi-
duals which bad before remained unsen. It is from this principle that
I have formed an opinion that whenever seeds of a domesticated or even
of a natural vaviety or speeies of plant are brought from a foreign
country, they shouldin the firstnstance be planted in drills in such a
wanner that each plant ean be examined, und that a process of fixing
a variety afresh for ite mew home should be gone through. It this
were done, I think the work of acchm_:msmg nlants would be made
quicker and more successful. This principle T would apply to all plants
propagated by sceds, and would even make uce of it in transferring
valuable wheats from one part of your country for trial in another.

F. 72b.
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REPORTS IN. COMMITTEE OF THE AUSTRALIAN INTER-
COLONIAL WHEAT-RUST CONFERENCES.

L—Revorr or CoxyiTrer, Finst CoNFRRENCE.
; The Committee appointed hy the Conference to draw up a series of
resolntions have comsidered it iniportant in the first place that the
- magnitude of the damage oceasimed by attacksof the rust funguson
* wheat should be learly and fully recognised. The loss can of course be
: %t‘matefi only approximrately, but all the estimates indicate that it is a
very serious one.  Durtng the last season, South Australia seeimns to have
satfered most, estimates having heen made in that_colony showing & total
083 in one seasen of about £1,500,000. In Victorin the estimates
similarly indicate a loss of about £750,000. In New South Wales t.yhe
(loss has been estimated at £100,000, in Queensland at £20,000. For
Tasmania no estimate sis fortheowing, but the total loss suffered by
, the five colonies during the past geason st nave been not fur short of
£2,500,000 sterling.
Fora pro
‘ gent

proper understanding of how thix liss arises, and for an intelli-
application of preventive measures, it is necessary that the nature
of rust and of the comditions favourable to its development should be
g_cnerally known Muongst wheat-growers. To this enK a sbort descrip-
+ tion of the disease, illustrated hv dingrams, is appended to this report.®
From that description it will be gathered that the rust is a microscopic
ungus, similar in its main characters to the ordinary green mould that
grows in cheese and to the mildews which are commonly found in dawp
 Places on objects of every deseription. The rust fungus grows mainly
.10 the Lissues of the bladi and the stem ; it slso attacks the ear, but does
i not, o far as at present known, directly attack the seed. By absorbing,
1 however, the wap uf the plant for its osu use, it deprives the grain of its
| necessary nourishmeut, sy that the sced matures in a pinched and shrivelled
i condition. It is stated by some authorities that when the parasite attacks
\‘ the ear the wheat grain becomes more shrivelled than wheu only the stem
 aud the leaves arc attacked. Like all other fuugi. wheat rast is propagated
| by spores or germs, whioh are produced in couutless numbers, and some
of which remain in the straw and the ear, sowe cling after threshing as
d“‘it to the seed ; and some being cairied about by the breeze, lodge in the
sroe‘d z\;‘on o{.\x?r plants, There are two kinds of these spores, namely, the
es which quickly germinate, and are the means through which the
pes@dl}avxlxg once broken out is able to spread with its characteristic
?pg]relty t}?\'(;}ugh 83 entire crop—and the black ones, known as resting-
Seaso;‘: f1c dﬁ not appear until about harvest time, und remain o whole
that th: gl‘e they bud forth in new h’f».-; it i3 by caus of these latter
tugus under ordinary conditions is continued from season to

e
{ % Asthis subiect § ST . L.
i YA fal] { < . I X
broblew,’” it ® lolly gone inte in Chapter I of the greicig, entitled ** the Bunte
: 18 B0t necemary 1o reprint the descriptiou rd:rrp\\l ‘m. e o

F. 725. o2

Ledger. 87
) First Confereéhce. (D, Prain)) FUNGI.

i " L]
86880 it inati f these spores are
. The conditions favourable for the germination o

the c:nditions favourable for the growth ofA almo_sthr\llll :S:s: c::nﬁ,‘;?\ 1;?2,:
namely, 8 warm, damp, still atmorphere. ADY cd;'r\u st sn(’;h ich a8 &

outbreak of warm weather jmmediately iiuuﬁ:ee mt‘gtl ilo]; sach s day sg
ill-drained swampy ground, such a8 the shelter of th - ges, nd o

] hich lead to the establishment of these conditions, are favourable to
an ou ll)c ) l:dof rust. The spores, a3 has Leen already observed! ar® carried
saoo‘:.‘ ::athe bree.ze so that the{ become lodged on various 1pdlam:s.
a’I‘he“' do not, however,’ flourish on all plants ; but on barleg, oats, Zﬂ thogv:,
cang\-v grass, and many of the ordinary grassas tln? ‘{;r;“p :(;)tw:u {ﬁocie;lt to_
Hence in devising preventive measures sgmnsth}':» " Bd t sufficient o
teke into account only the circum@tances which attend its tack on

heat. The factthat the circumstances leading up to an outbrea 1‘: Y

are various will explain many of the apparent discrepancies in the observas
o van;) o actical zhem-gro'wers, and will render easily explicable the con-
finting anne that is forthcoming. For it will be readxl_v.understood
e ewmec cnses weather conditions favourable to the rapid develop-
:;l::;t“:»fszust u;a\' not appear until late in the season, in which case

«ane. This in most districts
T erDs Wi a great estent, escape.
9&1-13\’ 50WD be!;‘H‘ X‘;}é:i(:n‘wa : But, on the other hand, the f:woml'labge
2 gen 3 . RN o )
is hi; g ditions way perchance fall very early in the season, and be
weal er((lzorlx] rv unfavourable weather condftions ; in such a case
ey df znv:rgpq would suffer most. Or it may be that, in some
the ::; y:gile the conditions are favourable to the growth of rust, thfy
seas'l ) fayourabls fo the development of rust-resisting power in the
ar}e a) tso o pice versd. And also it will be un}ierstooddthat since the
Wenl O es leading up to the conditions favouring the development of
mrcumstml'tg?ou; so the measures taken tv prevent an outbrealieénust ge
rust are ‘13 m"'e measure, N0 One specific, should he expec .t.°) e
various. " 0‘“@“5_(\‘1 m s appﬁcation. me@ experience, ho\we\m:1 }ag
ulm"?{"apr)onbghf to light and fully tested some \mportf\nt‘ 1%?:%3(\:‘1“9: :;‘ ;:Sn |
;\:ﬁ vgyiﬂ\ advautage he immediately ﬁdosted'l‘. ?\xpe{l-l?:ue-l):\ze‘r;iﬂg‘ the
theynecessiby of obtaining definite 30 _r?lx_‘wgdd;at L‘hich ng the
ili { various other measures, not vet fully tried, but w ; »
utility of v t “ndicate as being of & mort or less promising character. |
L;mm:‘lelS Sf(;)uieo\ mu-e;mt f r‘dlu the general tenour of the evxdex‘\tc!? ttll‘xat th:
f apps I o g X "
dt wil :Sund rﬁgtical application of methods f.or coping wi h U ee ; ‘;‘rsh
evisin iR P K of time and ‘\3e.re5\11t of L.onltlmuouts ear : .
wor ) he : . . N
'li?lft mwil‘lehi:a 1‘1?» royul road to SUCCEss 5 but, hk‘e af t%mhb]olfxg:o;? r:;x;ns,
it :rl';ﬁ be the outcome of gradual Progress and of Lbe 1 y
workers. . tommittee recommmends the
With these considerations 1wf0§f ;2:"‘;{:1}“{“(’ the Conference :i— 1
following as ’; report, “.'h’vc-h‘ tn\:?th aarm the continued ravages of the ﬁ‘
Thm“cfm ?;e’,]?e' \;l{;}fia-ing it expedient that the various Aus’tralmn
rust pest I wheal, and bl - legitimate means of assisting in the,
Go\-emmemz f;lhonld use curﬁ 8 e following vesolutions :— |
cevention of these ravages, submins® D ! RN
p‘e‘i‘)mlon view :f the 5‘“_;\, general expetience that early sewn wheat!
£ eéuentlv cseapes emirclf free from r\xst‘:\t “mif when 15‘:e’h0\‘ n ("1{33 .
) A0S At i almost all vases it is onsider-
e preatly di »d thereby, and that n ¥ ¢ ‘
mel g?é?l’xt(tl.‘::.itﬁu}]T;;r1;,{(: cown wheat, this Confervnee rccommﬁpds
Bﬁb (e,;:lv sowing he adopted in A1) cases whero applicable. gn tx:i\ tm%
th?: recomnmendation, the Conference dovs m:t' 0veﬂoo};fhp ﬂ:\ctiabl‘e
some years, owing to unseasonable weathur, garly sowing 13 HPrachivabie,
5 B Ty
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App. C.i» | but at the same time recognises that it may be adopted in many cases
wher:a late sowing is now the practice. ’
l\ (2) This Conference helieves that cutting the wheat erop when the
‘ gram 18 in the dough stage ix at all times desirable, but that in a rusted
 erop tbe practice, when applicable, is specially to be recommended ax a
means Of, securing a heavier vield and better sample.

N (3)_ This Conference, fully Lelieving that no such cereal as rust-proof
w e’_“g‘“ yet been discovered, but that, as shown from experiments already
c:::ﬁal;):nté‘)yl importing different varieties from countries qutside the
aen olories and by 'targfuny selecting within the colomes,_certam
o ive prroved to be CU'nsntutinnz\Hy able to rms't to 8 cgnslderable
of selectinn ﬁjiages of t!us pest, 'recommrnds & continuance of this work
to prove rer:n importation, with'a view to securing varieties most likely

PN h:qemtlve to the wheat fm_'mers of tho. various colonies.
that cer'tain V;'“_‘g_been found, frqm evidence suhmxt!ydl to the Conforono_o,
one localit }: T'!etxes of wheat helieved to be rust-resisting when ygrown 1n
s Confe{e ave sucoumbed to the pest when grown in another 'Geality,

o nee considers that it would not be Justified in wpecifying any

tione. varieties as possessing rust-resisting qualities undey a1l con-
vimg:]) Rf:?{dvee% that the advisability of growing wheat “F‘m land pre-
sorghgm clow , OF in’ succession to crops of a ditferent order, like maize,
ok farm,e“o?r’ Eeas, lucerne, potatoes, etc., 13 earnestly r?omnmended to
it f{ n the grounds that wheat thus grown las enjoved a greater
other likz n'Oll\' attacks of rust than when suneceeding wheat, osts, and
tieal farmig fli\!¥ﬂce01xs plants, and upon hroader grounds of sound prac-
COnferencen‘&t he geveral temour of the many facts luid before the
fallowin hd (:hthe effect that better furunpg-;—-tho practice of rotation,
the planﬁ; Ni‘. o e use of farm-yard manure indirectly, by applying it to
b s which precede wheat in the rotation—has resulted not only io

etter crops of wh .- ey ,
scourge. P wheat, but noticeably lessened damsge from the rust

of t(hbe) r?;ht’} Conference, recognising that the locus of the resting-spores
e rs t.'lf'nlt)gus is chiefly the straw of the infected crop, advises that,
immedli)a:cl fuaadlg, .al'l infected straw, tailings, or stubbles, and all grasses
infected et Y adjoming thex:elo, be caretully burned ; and that, where
Danare tshm»‘ff must necessarily be fed to stock or used for bedding, all the
non-cereslil:(,:m be well rotted, and applied to laud about to carry a
m"s:? sghelgqnfe‘rence is of opinion that each of the_ Australian Governe
an man 01{1 thmsﬂtntg, us early as pra_chm\»lv, a serics of experiments on
ments \S;Ob ¢ following subjects as circumstances will allow, such experi-
published ¢ c?“t_‘““ed over a succession 0f Years, and the results to be
ed periodically for free distribution among all concerned :—

(a) The effect, as regards rust, of manuring.

®) Theso?lﬁect of applying lime, ferrous sulphate, and salt to the

(©) Effect of applying to the rusted crops, by means of the Btraw-
:‘;’l‘;ﬁ:‘t an;l otherwise, solutions of Terrous sulpbate, salt,

d e of copper, and other approved antiseptics.

28)) Eﬁ&f of different, methods of oulti\r')ation. Heplice

l‘. 725. fect and econowicnl application of drainage.
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*

(+) Expediency and best methods of using infected straw. o

(9) Efficacy of lLurning all straw, weeds, and other plants in the
infected ficld, and of usirg other disinfecting ugercies with
a view to destroying spores.

FUNGI,

[

App. C. 1.

(%) Relative value of rust-shrivelled and healthy seed.

(i) Relative values of different varjeties of wheat. .

7) Effect, as regards rust, of different times and modes of sowing.

k) Effect of different times and modes of reaping.

(1) Investigatiors regarding plants that act as intermediary bosts,
and regarding all plants that are affected by rust in the
different colonie.

(m) Climatic conditions most t'a\"m.rable to developnient of rust

(») Value of any apparently suitable specific methods not wmeun-
tioned in this list.

(7) The Conference affirms the value of publishing every autumm in
each colony 8 wap indicating the whole of the whest-growing distviets,
illustrating the extent to which cach has been affccted by rust, and giving

all data possible as to climatic and other conditions of past season.

(8) The Conference recommends the issumg of a series of questions
to all farmers and others interested_throughout the several colonies,
with 8 view to eliciting as wueh individual experience as possible, and
thence deducitg some gencral laws for future guidance,

Melbourne, 11tk darch 1890

I1.—RerorT oF CoMMITTEE, SecoNDp CONFERENCE.

The Comnuittee of the second Conference of de}eg:\tcs of the Austra-
Jian Colonies called together to consider the question of vust in wheat
desire to record the fact that, since the 1ast Couference, held in Moel-
bourne in 1890, distinct advances have been made in our knowledge
both of the life-history of the rust fungl cccurring in Australia, and
of possible methods of coping with the pest. On reference to the papers
and records of experiences presented to theConference, it will be scen
that certain discoveries of an interesting nature have been made in
regard to the predominance of the spyng rust (Puccinia rubigo-vera)
in the Colony of New South Wales during the past year, and a possible
fourth stage of the autnmn rast (Puccinia gr:unoms), ona speci'es of
Agropyrum, the presence of germinating cells in the spermogonia of
the same rust; and the grub or larva of & species of Diplosis which
feeds on the rust, and may be justrumental in spreading the pest.
Abundaot evidence has been accumuulated showing the existence in
Australia of varieties of whent which are constantly less liable to damage
from rust than are other varieties. Eyidem'e has_been gathered by
direct experiments, and by information rgcuved from farmers in
response to questions issued to them, which cenfirms the soundness of the
recommendations of last year's Conference 1n regard to early sowing, and
ihe less linbility to disease of crojs gTOWD in rotation ; and it has also
been shown that, as & rule, thinly-growing crops suffer less from  rust in
these ocolonies than do thickl_V'gr()\ving.CX‘UFS. In regard to curative
measures—which as temporary and eccasiona. expedients should not pass
disregarded—the proper use of fungicides has been further indicated

F. 725,
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by last year's experiments. It has been found that a solution compored
of one part of sulphate of copper and 400 parts of water destroyed the
vitality of the rust <pore, and that o solution of 1 oz. of sulphate of
iron to the gallon of water when sprayed over a growing crop at & time
when rust was about to hreak out prevented the appearance of rust until
a fortnight or three weeks later ; and even if applied when the rust had
attacked the plant, destroyed- all outward appearance of fungus, and
prevented its reappeavance until fourteen days afterwards. These, the
Committee submit, are evidences of real progress in the important and
difficult work with which the Conference has had to grapple. .
) After a survey of the facts in evidenet, the Conference in Committee
has drafted a series of resolutions, which are now suhmitted for formal
sanction. These resolntions are the same as those of last year's Conference,
together with certain moditications and additions suggested by the further
evidence gained during the past twelve months. i
‘The series is divisible into two classes, the first cmbracing measures
which the Committee believes may with confidence be recommended for
Immediate adoption, with a view to lessening the chances of lows conse-
quent on rust. These recommendations do not refer to the adoption of
any spacific remedies or proventives, but rather to the general improve-
ment and modification of existing methods of wheat-growing, and the
gradual introduction ‘of better systems of farming. The facts accomu-
lated in evidence, as well as the e_{pericnue and knowiedge of the indivi-
(_1“&1 members of the Committee—both of those members who are engaqu
n wh?“?‘growing for the market, and of those who are engaged in
scientific Inquiry into the subjeot—unmistakeably indicate that the ravages
of the rust pest would be materially decreased by intelligent perseverance
in the direction of these general methods. The recommendations are not
offered for indiscriminate adoption, but for selection or modification
according to the results of local experience. The Committee believes that
it all those interested in the advancement of agriculture would cordially
unite inencouraging Australian farmers and wheat-growers to persevere
in the direetion of these recomumendations, the re sult would bhe a most
important diminution of tho loss resulting from rust, and a steady
Increase In our outpat of wheat.
. The second cluss of resolutions refers to methods and subjects of
nquiry resommended for the coming season.
The resolutions are as follows :—

I-—Recommendationsﬁw the smmediate attention of Farmers.

1. In view of the general experience that enrly-sown wheat frequently
escapes free from rust at times when late-sown crops are greatly dawaged
thereby, and that in the great majority of cases it is attacked considernbly

egs than late-sown whent, this Conferenes recommends that esrly sowing
be adopted whenever powsible. In making this recommendation the Con-
ference does not overlook the fact that sometimes, owing to unseasonable
weather, early sowing 3s impracticable, but it also recognises that early
Sowing might readily be adopted in many cases where late sowing is now
the practice.

‘ 2. This Conference belicves that cutting the wheat-crop when the
t g“‘;“ 18 in the dough stage is generally desiruble ns 4 myuns of wecuring 8
or er sample of grain for milling purposes; and that in s rusted

Op the practice is specially to be recommended to this ead. This
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recommendation, however, doss not refer to obtaining grain for»seed, | App. C. ii.

for which purpose the crop should not be cut until fairly ripe.

3, This Conference, believing that no such cereal as rust-proof wheat
has yet been discovered, but that, e shown from experimerts lately
carried out by importing different varieties from countries outside the
Australian Colonies, and by carefully selecting and hybridising them
within the Colonies, certain kinds have bten found to constantly’escape
to a considerable extent the ravages of this pest, recommends a continu-
ance of this work of importation, selection and hybridisation, with a view
to securing varieties most likely to escape rust wnd speciatly adapted to
the different districts of our Colonies. And, it having been found from
evidence snbmitted to this Conferente, that certain varieties of wheat,
believed to be ruxt-resisting, when grown in one locality, have
succumbed to the pest when grown n another locality, this Conference
considers that it would not be justified in specifying any particular
varietics as possessing rust-resisting qualities under all' conditions, but |
provirionally recommends the following as worthy of careful trial :— -
Ward's Prolific, Vietorian Lefiunce. Queensiand Uefiance, Red Tuscan,
Belatourks, Fill-bag, Du Toits, Ratiling Toew, blount’s Lambrigg, and |
Leak’s. i

4. Inssmuch as rust-resisting wheats, When grown for » few seasons °
in rusty districts, are liable to lose their ability to avoid the attacks of the '
rust fungus, this Conference affirms the desirability of establishing at as .
early a (ﬁne as possible in suitable districts of the different Colonies, seed |
depots, or stations for the maintenance and improvement, by selection and '
nybridisation, of the rust-resisting and other dexirable qualities of seed- |
wheats, and for the constant distributivn of standard varieties throughout |
the Colonies. . . L §

5. This Conference desires 1o revord its conviction that 1ed wheats E
should be brought moe generally into coltivation in these Cov)onies, for \
the reason that, while thev are hard and well suitable for milling pur. .
poses with modern milling wachinery. they are alxo less liable to the |
ravages of Tust than are white wheats. it considers thaut the present |
prevailing demand on the part of yrain merchants and millers for white |
whents is not based ¢n any sound principle, afl it s prejudicial to the .
interest of wheat-growers and biead consumers, . !

6. The advisability of growing whest on land previously fallowed, |
or in succession to crops of a different order, such as maize, sorghum, |
clover, peas, cow-peas, Indian grain, lucerne, gmd other Leguminose,
potatoes, mangolds, and other 100t-crops, ete, Is earnestly recommended
to our farmers, on the grounds that wheat thus grown has enjoyed a
greater immunity from attacks of rust than when succeeding wheat,
oats, aud other like graminaceous plants. and also upon broader grounds
of xound practical farming. The general tenour of the many facts laid
before the Cunference is to the effect that better fanning—the practice of
rotation, fallowing, and the use of farm-yard manure indirectly, by
applying it to plants which precede wheat in the rotation— has resulted,
not only in better crops of wheat, but noticeably lessened damage from
the rust scourge.

7. In view of the general evidence that in the Australian Colonies,
thinly-sown crops are less attacked Ly rust than thickly-sown CTOpSR,
the Conference recommends the more geueral adoption of the practice |
of thin ~owing, due regard being given to the soil, the time of sowing, \
aud the peculiarities of the local clhimate. :

F. 725,
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8. This Conference, recoguising that the locus of the reating-spores
of the rust f_ungns is ehiefly the straw of the infected orop, advises that,
_Where practicable, all infected straw wailings or stubble aund all grasses
mmediately adjoining thercto, be carefully burned; and that, where
infeoted straw must necessarily be fed to stock, or used for bedding, ail

the manure therefrom be well rotted and applied to land about to carry
a non-cereal crop, ’

II.—Recommeuda((ous_/'or Enquiry and Investigation.

d9_- Th_e~Cm_\fe\~enpe affirms the Qesirability of eontinuing experiments
Anc mquiries in directions such as sve indicated in the 6th Resolution

of ‘ﬂ!t. yeqr's Conferencv. "Phe aubje"ts for in\~estigntion fall under the
following headings :—

(@) The effect, as regards rust, of manuring. .
{b) The effuct of applying lime, salt and sulphate of iron to the

soil,

(¢) The effect of applying to the rueted crops, by means of ghe
Strawsonizer or otherwise, various fungicides in solution
or in powder, such as sulphate of iron, salt, sulphate of
copper, Bordeaux mixture, eau celeste, ammonic carbonate
of copper, carbolic acid, and thywmol,

{d) Effect of different modes of eultivation.

(¢) Effect and economical application of drainage.

(1) Expediency and bhest methods of using infected straw.

(9) Efficacy of burning all straw, weeds, and other plants in the
infected field, und of using other disinficting agencies,
with a view to destroying spores.

(h) Relative value of vust-shrivelled and pump seed,

?) Relative value of different varieties otP wheat,

7) Effect, as regards rust, of different tiumes and modes of sowing.

(k) Effect of differ.nt times and modes of reaping.

(1) Investigations regurding plants that act as intermidiary hosts,
and regarding all plants that are affected by rust in the
different Colonies.

(m) Investigations as 1o the earliest stage of wheat in which the
fungus may effoct an entrance.

(n) Investigations regarding uny insccts, such as the recemtly
discovered grubs of a Diplosis, which feid upon rust-spores
and may be instrumental in spreading the pest.

(o) Investigations in regard to the influence un rust of inters
ohange of sced between suitable localities,

(®) The influence which the growing of the seed in Lot climates
has on the early maturing of whents,

{9) Investigations in regard to the effeet of mixture of aced on
the evelopment of rust.

) eros_m_pxcal. microscopical and chemical exwmination of
varleties of wleat in order to discover the oiaracteristios
oI rust-resisting wheats.

(#) Trials of various Leguminous plants from various parts of the
F 795 world, suitable fur introduction inte rotations in the
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different districts of Australia, and especially intd the
wheat-growing districts of the dry interior.

(¢) Inveatigations in regard to standard of rusiiness and in regard
to some more precise method of comparing the degree of
rostiness than the use of vague expressions, such as
“slightly rusty, ” “ rusty, " apd ** very rusty.” »

10. Resolved, that, for experimental purposes, an inter-colonial
exchange of all varieties of wheat in the Colonivs be effecied in time for
next season's snwing. . +

11. 1t is recommended that eteps be taken by the various Govern-
ments to encourage the production or improvewent of tnplements suitable
for sprasving wheat erops. ot .

12. Resolved, that, as soon as possible, experiments cn 4 suffieiently
large seale be made in the various .Colmxixew to dml'lonstr;xte the most
practical method of spraying ercps with suitable (ungicides,

18. The Conference affrms the value of publishing every autumn in
each Colony a mup indicating the whole of the wheat-growing distriots,
illuatrating the extent to which ry:\ch kas been affect=d by rnst, and
giving all data possible us to climatie and other conditions of the past
S08S0NS. . .

14. It is recommended that the series Qf questions set forth in
Appendix 1#* to this repory, n-la'ting to the coming season’s =rop, be issued
to the farmers in all the Colonies ; and that together with these ques-
tions, un invitation be jxsued to the fm‘tper\s to forward specimens of
wheat and other plants upon which rust isx found growing, insteuctions
for gathering samples, as st forth in Appendix 1Lt being l&jued at the
fame time. . . . .

15. Resolved, that draft copes ot all reports of investigation and
experiments which are intended for presentation at the next year's
Conference. be circulated amongst the various members at least a fort-
night before session.

Sydney, 8th June 1891.

L
1II.~RErorT oF CoMmiTTER, THIkD CoNFRRENCE.

At the first of the present series of [Confersnces, which was held in
Melbourne in 1890, to consider the question of rust in wheat, it was
recognised that the annual loss in thess Colonies cansed by the ravages of
tho rust funeus were very seticus indeed. It was estimated that 1w the
geason preceding that Conference, namely, the sason of 1889.90, the
total loss from this caure in the Australinn Calonies enuld not have been
less than £2,600,000, The constant presevce of a pest whieh annually
causes auch serious losses requited that determined and well-considered
measures Bhonld bLe taken for the subjugation of the yest, and Justified
the incurience of an adequate expenditnre for ke carrying out of in-
vestigations and experiments with a view to enlarging the common
knowledge of the subject and of hiitiating weasures for I«‘Ssell]’llg”h'
ravages of the pest. At thar Conference & good deal of the already
existing knawledge abent this s.bject was focussed and carefully consi.

dered ; but it was seen that this knowled:ze was in sonie direstions of 4

& Omitted, A series ob 3 questious intonaed e brs ont nog clenrly the facts
regarding the points enumerated in paragraph @ of thic report,
t No Appemdix s ven i the Srginad,
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vague and general character ; morcover, much of the information tendered
was very conflicting and not lased upon mecise and careful obser-
vation. Buch information as was precise and well-established, was
published in the report of that Conference and distributed amongst the
farmers ; but such information nnd opinions as were less certain were
subjected the foilowing season to tho test of experiments conduoted
with as much exactness as was practicable.  The influences upon the
development of rust of various kinds of manuring. of treatment of the
ground, treatment of the seed, different times of sowiny. different times
of reaping, of the variety of wheat grown, and so forth, were put to the
test of experiments, which ‘have now extended over two years. Asa
result of these experiments, it haa been very clearly shown that, amongst
those fact.rs in the growth of wheat which are at present controllable by
man, by far the most important factors relate to the times of sowing
and the varieties of wheat grown. Manuring snd treatment of the
8oil, methods of cultivation, times of reaping, etc, havean influence on
the development of rust, but the influence is, generally speaking, trifling
as compated with the influence of the variety of wheat grown and‘ the
time ()Fsowing. It has been eloarly shown that there are several varieties
of wheat which, except under very unusual circumstances, are never
seriously attacked by rust. And it hasalso been shown that in many
districts early sown wheats of & rust-liable kind generally eseape damage
by rust when the same wheats sown late sufler seri-usly. )

In view of these facts the (‘onference has now directed attention
mainly to encouraging the growth of varicties less liable to he attm\svd
by rust and also to early sowing. To thisend it was found desirable to find
out preeisely what were the charaeteristios of those wheats which are less
liable to be attacked by rust, and a step hias heen taken in this direction.
In the first place, the following classes have been made in which to place
the various wheats : —

First Class.—Rust-proof wheats, by which is meant wheats whic‘h
will not permit the myeelium of rust to enter and feed on their
tissnes. Of such whents there are no known examples,

Second Class — Rust-rogisting wheats, by which is meant wheats
which in loealitics suited to their growth and wuder normal
conditions vesist at all seasns of the year either the entrance of
the rust inycelium irto their tissues, or its subsequent growth
and outburat. OFf this class many examples are known,

Third Class.—Rust-liable wheats, by which is meant wheats which
ander the usual conditions of growth offer no resistance to the
rlust. Australian wheats now mostly grown belong to this
class.

Fourth Class.— Rust-escaping wheats, that is to sav, wheats which, like
the third class, are rust-liable, but whick, if sown at the proper
time, ripen 80 early as to be ready for harvest before the rust
of an ordinary season can prevent u paying crop.

%i these two clagses, the most important are the second and the fourth.
he characteristics of the sacond class, namely. the ruat-resistant wheats,

have been found by thorough and close examination nf twelve varieties to
i be as follows:—Fiy

stly, the possession of u thick or tongh wskin, w0
!'\u;“ih that, although the rust mycelinm may enterthe plant by means
of the open stomata, yet, it oannot break through the skin in order to
¥, 725.
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matnre and shed its spores, so that its furtber development is previnted ;
and, secondly, the presence of a waxy exudation on the surface of the |
plant similar to the bloom of fruit ; this waxy covering when present.
about the mouths of the stomata prevents the rust mycelium from |
eutering. Wheats possessing tough skins, and especially, if possessing the |
toughuess of skin in conjunction with-the waxy bloom, may be growp under :
all conditions suitable to their normal growth without suffering 1
seriously from rust. Ou the other hgmd, the tust-liable .wheats, which °
are oharsoterised by the possession of & thin and teuder skin and often by
the absence of bloom, can be grown successfully durihga rusty year
only in one way, namely, by so¥ing at sucB time that the plant shall be
for ouly a short period subject to the gttacks of the rust fungus. As
ta the proper time of sowing suob wheats, no universal rule can be given. -
<ometimes these wheats escape rust the most when sown early and some- |
{imes when sown late ; but in the great majority of cases which have
been examined by the Confereace early sowing has' been very much the
1nost successful.  And when, in addition to early sowing, early maturing '
vavioties ave selected, the loss due to rust’becowes, taking the average of |
cxporiences, compmiatively triling.  With these facte now clearly and |
indubitably established, one way lay down a course of action \vl}loh, if |
judiciously ursued, will certainly in great measuge do away .wat'h the |
losses caused by rust. Thus there are many, _perhars the wajority of -
wheat-growing districts where, if quick-maturing wheats be sown early,
they. in nine cases out of tep, escape dawnage by rust. _If then the
furmets in these distriots, when they‘hgve the opsortumty'of sowing
eatly, should sow such varieties a3 Steinwedel and  Australian _Glory,
which are quick-growing wheats, or even such prolifie wheat§ as Fill Bag,
Rattling Tow, and Farmet's Friend which, while not being specially
quick-growing, nre yet able to escape rust if sown early enough, they
would run little risk of loss from rust. M, however, in such districts
the farmer be prevented by late vams or other causes from early sowing, -
then he cannot sow this class of wheat without running servions risk.
ilo should then on no account sow these wheats, but ouly those belong- .
ing to the clasa we have described as rurt-resisfing, a class which embraces .
sueh well-known wheats as Bloant’s Lambrigg (exeept for coast dis- |
tricts), Leak’s Belatourka, Victonan and Queensland Ueﬁnnce,. Ward's .
Marshall's White, Smith’s Nonpareil. Medeah, Talavera, Red Californian,
Town and Country, and Mummy- 1In those dxstr‘xcts where the crops, |
whether sown early or late, are equally liable to rust, then rust-resistant
wheats alone sliould be =own at any time. o i
From the above it will be undeistood that the prineipal measure
recommended by the Conference for dealing with the rust-pest is the .
growth of suitable varieties of wheat. Dut this is not the only measure
that needs to be taken, for it hus been clearly shmvn‘ that the varieties
of wheat, both the rust-resistant and the carly maturing, are apt to lose
their desirable qualities in the course of tmw,.ﬂﬂd- woreover, some of those
varieties which are suitable in regard to their rust-resistance and early
maturing are unsuitable for weneral purposes owing to the possesxion of
other undesirable qualities, and bence it is necessary that o theroughly
ctlicient and organised syatei should D “""t“L'l!"lij'd for the maintenance or
improvement of _tl\? qualities of suitable existing \-;n'im'i,.s, and for the
production and distribution of new and improved varieties, and at the
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App. C.iil. | present Conference, now held in Adelaide, a definite scheme of an inter-

colonial character has been proposed and discussed, and recommendations
made for its immediata establislient. By means of this acheme the
farmers will iave distributed amongst them, time after time, as oocasion
may require, Tust-resistant and 1ust-escaping wheats suited to their
distriete, the good qualities of whick wheats will have been ascertained
and proved by a stringent test before distribution.

The questi'n of the marketableness of rust-resistant wheats hus been
considered by the Corference. It hias been said that Australian millers
will not lm{{ them except at veduced prices. Supposing such were the
i case, the evil would net be so great.gs that of the rust-pest, for it is

obvious that a crop of 14 bushels to the acre of a rust-resistant wheat
sold at 3s. 9. per bushel would be a very much better return than a crop
of 5 bushels or 6 bushels to the acre of a Tust-damaged crop sold at 4s. per
bushel.  But some of the highest quality wheats of the rusteresistant
class have been submitted to tie judgment of leading millers, who have
prononnced them to be of a goud willing character. Many of the
resistant wheats produce grain containing a greater proportion df gluten
than do the rust-liable wheats, which contain, on the other. hand, ®
greater proportion of starch. but that these bhard and highly glutinous
wheats produce good and nouvishing fluur s been shown by the
} Conference. Bread of good quality has been made from this flour, and
there seems little doult that sneh bread is more nutritions than thal
} made from starchy wheats. Probably the best bread can be wmade by
» mixing both classes of wheat, as is now done in England, When the
- value of these hard glutinous wheats becomes more widely known in these
: Columies, there is no doubt that a greater demand for them will spring up.
1 In the meantime, however, it should be pointed out that there is already
R large and constant mavket for the class of hard wheats, nnmely. the
! export market, and the only condition necessary for the exyport of this
i class of wheats is that they shonld be grown in lavge quantities, that ia
to say, in sbiploads, ’

In order to draw the attention of farmers to the rust-resistant wheats,
the Committee has this year drawn up @ resnlution recommending that
special exhibits of these wheats should be wade at agricultural shows and
i prizes offered fur them, and it is s significant fact, and one which
i shows how the work of the Conferences during the last two years haa
| already borne fruit, that at the agvicaltural show now being held at
i Adelaide two very fine and comyplete collections of this class of wheats
| were qxhih'vted, and prizes were awarded, This is probably the first

exhibit of {he kind in any of the Colonies.
In connection with the question of the market value of wheats, the
onference recommends that the agricnitural depariment of each Colony
should take steps to establish a system of testing wheata in the
laboratory and reporting their value to the farmers. Nmall mills for the

rapid testing of b, satples have already been invented and brought
mto use.

In examining the varieties of whent now grown in the Colonies, the

! zﬁn‘"ctm“ has forced itaclf upou the Conference that, while in wme of
! thc: %‘eﬂé stapleindustries of thiscountry, nawely, that of wonl-growing,
| ftb\eed‘s of sheep are distinctly named, pedigrees kept, and the roles
\i 01 reeding well known ; in the other great industry, namely. that of
Wheat growing, much confusion exists about varieties and their names, and
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much remains to be learnt in regard to the rules which sbould be Zollowed
in producing and maintaining vatieties. Bieps have therefore bpen taken,
in mocordance with a resolution at the last Conference, for making a
somplete ocollection of all varieties now in the Colonies 0 as to compare
them and decide npon a common system of names, and also experiments
have been coramenced for enlarging our knowledge concerning rules for
improviog the qualities of wheats and fot producing new varietifs.

While the Gommittes re-afirm their belief that the rast-pest will be
subjugated rasinly by sction on the lives above indioated, yot they would
encourage the continuance of experiments i other directions, and espe-
oislly in the direction of spraying. TheMatements made at the Sydney
Conference concerning the fatal éfects of various fungicides om the

mination of the rust-spores have begl qonﬁrmod during the post season,

ut the difficulties attending the siplwatlon of fungicides to wheat crops
have not been wholly overcome, aithough progress has been made in this
direction, and through the action of the Conference an important addi-
tion has been made o the machinery for applying sprays to crops oheaply
and on an extensive scale. . .

The Committee consider it useful that questions similar to those
issued last year, but shorter and fewer in number, should be re-issued
to farmers during the coming season, and that returns should be ecalled
for by the statistical offices in each Colony showing the amount of loss

ered from the rust. .
suﬂFor the purpose of formaﬂi embodying the above policy, the Com-
mftteo recommend that the following resolutions be adopted by the

Conference :—

Recommendations Jor the immediate attention of Farmers.

i ears this Conference has drawn attention under the
h@({'o?‘l‘ rmﬁﬁeidmom for the immediate attention of Farmers ” to
ocortain tical rules of proved utility in checking the spread of rusts.
These rules have come to the Conference 83 the personal exgencnoes. of
individial members and through correspondence with the rastical
farmers and wheat-growers of every seotion of the Australian Colonies.
Like all rules of agricultural practice, thede recommendations are not
to bp taken as infallible ; nor are they offered as specifics for the disease
which the Conference has been called to combat. They no more than
represent certain well-marked and clearly-defined tendencies. But while
it }s true that the farmer whose practices conform 1o these recommenda-
tions may yet bea sufferer from the rust contagion ; it is_absolately
certain that he will suffer in a much less degree than his neighbour who
in practice ignores these dicts of the Conference. In this respect the
experiences of the past season but sdd force to those of previous years.
The Conference therefore desires, without going to the length of repeat-
ing the rules laid down in_ the reports of the Melbourne and Sydney
meetings, to re-affirm with slight modifications the snggestions made in the
rte of those meetings. Whatever other measures may be adopted
by the farmers with the object of preventing the disease entirely or of
arresting its further spread, the practices here suggested may not
with safety be ignored. These recommendations, briefly stated, are ae
follows :— o o
1.—Early sowing and the cultivation of early ripening sorts.
I1.—Harvesting rust-infected crope in the early or “ dough " stage.
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! TI1.—The growth of sorts which local experiences have shown ta be
' rugt-resisting or rust-escaping. .
IV.—The growth of wheat after fallowing, or after crops of a different
arder, agreeabls to the true principles of rotation. i
V.~Thin seeding, with due regard to varieties and local conditions
of mil and olimate.
Prizes for Wheats at shows. .
2. This Conferen i need of an awakened interest in the
new facts beari egognr ?ﬁﬁﬁi:&w, and believes that the agricultural
| shows may sontribute largely to this object. We therefore urge upon
looal mt&f{es the importance of offering jal prices for collections of
wheat? of proved “‘l;‘ 88 rust ressters.  And it is further advised that
esg ections be kept separate from the general wheat exhibits,
andiyag they be plainly labdle%ar?o the end that a wide publicity be

&en to the general subject, as well as to the cbaracteristics of promis-
Do gorts.

Trial of Various Wheats.
" 8. This Conference believing that no such cereal as rust-proof whgl:(:.
has yet been discovered, but that, as shown from experiments lately oanl-
out by importing different varieties from countries outs‘xde' the Au‘stm ian
Colonies, and by carefui selosting and crossing them within the Colonies,
certain kinds {lave been found to constantly escape to a cqnsxd«mble
extent the ravages of this pest, recommends a continuance of this work of
mmportation, selestion and erossing, with & view to securing varieties mnost
likely to eacape rust and specially adapted to the different distriets of our
Colonies, Andit having been found from evidence submitted to this Con-
ferenoe‘that clertalin varieties of wheat, believed to t{‘e rusteresisting wt]‘wn
1 in one locality, have sucoumbed to this pest when grown in another
ﬁc:l.’tY: this Conference considers that while ?:swould not be justified in
m‘f’:‘f any particular varieties as possessing rust-resistant ?ualities
bnder conditions, nevertheless particularly recommends the following,
in the order given, as worthy of being grown on & large scale :—

A—Recommended Jor Growing om a Large Scale.
I.—As rust-resistant—

(1) Blount’s Lambrigg (not in cosst districts), (2) Leak's, (3) Bela-
tourks,* (4) Ward’s Prolific, especially the strain known as
Marshall's White, (5) Victorian Defiance, (8) Queensland
Defiance, (7) Smith's Nonpareil, (8) Médéah,® (9) Talavera,
(10) Red Californian, (11) Town and Country, (12) Mumuny.

IL.—As prolific and moderately resistant—
(1) Fill Bag, (2) Rattling Tom, (3) Farmer’s Friend.
—~As rust-eacaping, if sown early—
Q) Bteinwedel, (2) Australian glory.

B.—~Recommended Jor further Trial on a Small Scale.
L~—~As rust-resistant—
1) Fluorspar,jr (2) Blount’s Fife,t (3) Fulte,t (4) Tourmaline,
(6) Nisgara, (6) Improved Fife,t (7) Bega Wheat,
m:,g;}':‘;“::"g:‘tmélh 8o speoially recommended {or hot districts, either in the
&

tor Al
notrmmm;‘:a&ﬂ:m?ammf' Fife, Fults, lmproved Fife, and Hornblende are
F. 7956,
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(8) Anglo-Australian® or Anglo-Canadian, (9) Manitoba, | App. C. if

8]2) Bquare-headed Sicilian, (11) Bivilian Baart,® (12)
rke’s Rust-proof, (13) Hornblende,t+ (14) Puogh’s Ruste
proof, (15) Summer Club.

IIi—)As rustl;escaping~ 3 i Jubilee, (8 Sq boad
1) Jacinth, (2) Quartz, ing’s Jubilee uage- od
Bicilian, {5) Early Para, {6) Australian 'Wonder.

Recommendations for Government Action.

- .
4. Resorvep.—That it is Pe‘imble that a practical system for the
produotion and distribution of rust-gesisting wheata suitable to different
distriots should be immediately established, and this system should, sub-
jeet to modifications needed by each Colony, be conducted on the follow-
ing lines :—A oen}ml station for each Colony for the preliminary testing
of new wheats introduced into the Colony, for the produotion of new
varieties by cross-fertilisation and by selection, and for the distribution
of suitable wheats thus obtained to representative districts of the Colony ; to
be there subjected to a sufficient test and, if necessary, fixed in their oharac-
ters by farmers and others competent for the work, and that sach wheats
as pass satisfactorily this test should then be distributed to the farmers
around in such a manner and by such sgency aswould be moet suitable
to the conditions of each Colony. ’

Nomenclature.

5. Resorvep.—That in connection with the inter-colonial exehanfe of
seed now being carried out steps be taken for the Prﬁper naming of the
different varieties of wheat, and that Dr. Cobb, Mr. Farrer, Professor
Lowrie, Professor Shelton, Rev. H. E. Thompson, and Mr. Pearson be
appointed a committee for the purpose.

Experiments.

8. The Conforence re-affirms the desirability of continuing experi-
ments and inquiries in directions such as were indicated in_ the sixth
resolution of last year's Conference. The subjects for investigation fall
under the following headings :—

The effect, as regards rust, of manuring. .
((%)) Th: effect of apilying lime, salt, and sulphate of iron to the soil.
¢) The effect of spraying. L.
d) Effect of different modes of cultivation.
(¢) Effect and economical application of dm'm‘get,.ed )
() Expediency and best methods of using infec h‘ Taw. i
(g9) Efficaoy of burning all straw, weeds, :?nd other plants in, the
infected field, and of using other disinfecting agencies with a
view to destroying spores.
(8) Relative value o); rust-shrivelled and plump seed.
(s) Belative value of different varieties of wheat. )
() Effects, as regards rust, of different times and modes of sowing.
(k) Effect of different times and modes of reaping.

®Apglo-Australion and Bicilian Baart are reccmmended for coast as well aa for
ts.
m“r,'o(‘;(d:g:ﬂ:bove Fluorspar, Blount’s Pife, Fultz, Improved Fife, and Horoblende are

not recommended Iar coast districts,
F. 725,
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ling all plants that are affcoted by rust in the different
onies.
(m) Investigations as to tho carliest stage of wheat in which the fungus
may effect an entrance. .

(») Investigations regarding any inseots, such as the recently discovered
grubs of 8 Diplosis, which feed upon rust spores and way be
ingtramental in spreading the pest. . )

(o) Inmlgtions in regard to the influence on rust of interchange of
soed between suitable loealities.

(p) The influence which the growing of ssed in hot climates has on
the early maturing of wheatr. .

() Investigations in regard te: the effect of mixture of sced in the
development of rust.

() Macroscopical, microscopical, and chemical examination of varieties
of wheat in order to discover the characteristics of rust-resisting
wheats, .

(#) Trisls of various Leguminous plants from various parts of the
world, suitable for introduction into rotations in the different

istriots of Australia, and cspecially into the wheat.growing
distriots of the dry interior.

(£) Investigutions in regard to a standard of rustiness and in regard to
:ome more precise method of comparing the degrees of rustivess
.Pan th?'use of vague ex‘)rcssions such as “slightly rusty,”

) Dok and  very rusty.
(w) etermination of the particular kind of Puccinia affccting the
0 1 orops in different districts and the damage done by each.
nyestigations to determine the presence or absence of the rust
fangus in the seed.
() The ¢

ffeot, a8 regards rust, of the treatment of the seed before
sowing,

(5) Tvestigations regarding plants that act as internediary hosts and
05

Questions to Farmers.

7. RRsonvep.—That the followin ies of i j
] 1 g series of questions on rust in whea
”‘f:’mﬁ t.ci_the coming season’s crop, be issned to the farmers ju all tht;
At the lI“nter-Colomal Conferenos on Rust in Wheat, held in Adelaide
ll: ;mh 1892, it was recqmmended that the following questions
N sul lgtted to the wheat-growers of Australia. Special attention
is cal a to the fact that the questions cover in part the same
grtauax. 8s those issued last year. It is hoped that the experiments
and disonssions resulting from the questions of last season bhave
av:nt l:-nm to more valuable opinions among wheat-growers, and
at therefore all growers who undertake to answer the queations

kere submitted will be oven i

¢ more particular than formerly to gi
:?::f: 1:: :\n‘il exl:ct information as gouible, even t.hou;hy infom
that the "L :\'mmd was forwarded last year. It is requested

‘ng January, 189310 these questions be sent in not ater than the
ame

.
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b
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(1) How niany acree of your land were under wheat this sonson P
(2) What portion of this was damaged

loas per acre on that portion ]
(8) What kind of season have you had this year P
(4) Give the date when the first spe.ck of rust was obeerve(.l in your

crop.
(5) Givl:pthe date when the rast spread throughout your orop so
88 to do damage.
(8) State the kind :%eweather at this time. .
(7) What was the time of sowing th® seed ? Was this carly or late
for the district P e .
(8) What kinds of wheat did fyon w this year P
(9) What varieties have you foun this year most affected and least
affected by rust P .
10} Did the rusty crop start thinly or thickly on the ground P
11) What has been your experience this season with shrivelled seed
as compared with ?lump seed P .
{12) Did you cut any of your rusted erop in the dough stageP If
50, what were the results as to yield )
(18) Does wheat from colder or warmer, wetter or drier distriots,
suffer most from ;ust with you P - - i
14) Name any other plants, and especially grasses, upon w ich you
o) bave obZerved ru‘;t. If possible, send samples of g:ch plantz
(16) What resulis bave you obtained from any measures of prevention
ou may have tried P
(16) W{mt kind of sail and sub-soil have you P .
(17) Is there any other information you would like to give ?

Publication of Reporls on Ezperiments.

8. ResoLvep.—That it is desirable that reports of the coming season's
inquiries and experiments in each Colony be publisbed by the respective
Governments in the ordinary departmental publications, and that an
inter-colonial eschange of these reports be effected in the usual way.

Adelaide ; March 12th, 1892
[
1V.—RerorT of COMMITIEE ForrtH CONFERENCE.
Preamble.

i ference should give to the publio certain
fﬁs'fggtﬁfpﬁﬂ?ﬂﬁo?& e(he work it now bas in hand. Tt will be
remembered that the series of Ans'gml\an Conferences on Rust in ‘Wheat,
of whioh the present is the fourtb, is the first of the kind ever beld.
Procedents that might serve as guides in the work that was expected of
them were, of course, entirel wanting. It bas been neceesary, t erefore,
not merely to devise meth of work, but the means by which plans
were given effect to had, in_many eases, to be created. The Confer-
ence had no inherent powers by which it could create mew facts. Until
quite reccntly it has had to rely for its facts concerning the more prac-
tical bearings of the problem 1t bas bad to deal with upon answers to

uestions put forth by the De rtments of Agriculture of the several

by rust, and what wss the

App C. iv.

son - These replics were often very usefu), but often they were
coxll?\!;z%g and irrelevant. It was felt, almost from the first, that the
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Conference must take steps to create a mass of experimental facts that
would have an undoubte bearing upon the work in hand. To this end
its members bave carried out a vast and most comprohensive scheme of
experiments, scientific and practical, the details of which oceupy much
of the volume of reports that have been given to the publie. This
O;Erimen’ml work has covered subjects of which the following are s part
only :—

(1) The relation of applied manures to the spread of the rust con-
agion. '

(2) Eifeet of fungicides appiied in spraying.

(3) Effect of onltigvl'ation. pe P ving

(4) The character of flag ani straw of wheats as influencing the
spread of the disease.

(6) The extent to which the rust spores adhero te seed wheat.

6) Mlmopgcal, chemical, milling and baking tests of wheats,
wade with the purpose of determining the relation of ruste
resistance to known qualities.

{7) Influence of inseots as carriers of rust spores. .

(8) Determination of the particular kind of Puccinia affocting crops
in different districts. .

(%9) Effect (upon ruit) of different times and modes of sowing wheat.

0) ml:xiﬂhon of rust-resigtant sorts by cross-fertilisation and

on.

(11) The relative valye of difforent varietics of wheat.

In Gan'ying out the . . . H
experiments of whish the above is an outline,
T:?E%m of the QOnferen%Pehnve unanimously been led to the conclusion
stad gﬂa 1n this direction may most hopefully be turned towards the
DAt nZa‘l)l the wheat plant itsolf.© We recognino that the wheat ylant is
Py endowed with certain qualities, aotive or latent, which are
Gxtenpt,h le of devplopment to such a degree s to wake it, to a very great
to this Pé':°f agalnst the attacks of rust. Evidence has been presented
cartain s tronce that, as far baok as 1867, the rust-resistant powers
wheat-gl; varieties have been recognised iy practical farmers of the older
the Maﬂa}:{mfg Colonies, Aoting upon their own suceess and failares, and
n led tee b&ets of practical li ¢, the members of the Couference have
most exslp' ¥ step, as by a comron impulse, to direot their efforts,
iuc :swely, to the work of bringing to light those sorts which
lrepom; ofthe bighest degreo rust-resistant power. In this way, the
: Al efC_onference have come to be, almost exclusively, a record
or discarn s 9f ite members, and latterly of efforts put forth to develop

o br 18 quality of rust-resistance.

repiueg t:g‘;rthnn this new work has assumed under the hands of the
tamonty of“ f&f the several Colonijes may bo gathered from a fow brief
oXperimental |; te :—The represontatives of New South Wales have an
stralia, 840 . *0mething over 500 varieties ; Victoria, 815 ; South
All told, the . Tﬂsmanm’ 160; and Queenﬂlnd, 250 diﬁemnt sorta.
of wheat lmvgm"th 80d behaviour of no fewer than 500 different sorts
nference d:u-i n under examination by the different members of the
eXperimenta] “:&the yeor last past. That the labours involyed in these

i rtakin - 1
rom; Jakmgs are froitful, snd for the v full of
gelw“;s‘:ecl?iferoll’.gmgl 10 the near future, is shown by tll’ll;mf:o L o
F 725 § O establishod and comparatively well-known varieties.
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By the use of new and unfamiliar sorts the list given might b: greatly { App. 0. iv..

lengthened.

In all the five Colonies that bave been repressuted at these Conferences
the following varieties have enjoyed more or less immunit; from rugt
attacks :—Improved Fife, Blount's Fife, White Fife, Blount's Lambrigg,
Marshall’s No. 3, Tourmaline, Pringle’s Defisnce, Fluorspar, Allowa Spring,
Hornblende, Sioilian Baart, and the varions Durums,

A like unanimity is shown in t to the sorts which have most
readily sucoumbed to the disease. This list, of course, is too long for
reproduction here. It is suffipient to say £hat the most proncunced of
these are the numerous prolific members of the Purple Straw family with,
among others, the Golden Drop, Tusexn, and Velvet Chaff varieties, all
conneoted by certain affinities, the most pronounced of which are a large
cropping capacity under favourable conditions, extreme whiteness and
plumpness, with a corresponding granular structure of grain indicating
the presence of much starch,

One of the noticeable results of the labours of the Conference is seen
in the present hopeful view of the situation—as to ruet contagion—now
taken Dy praotical men. The number of persons who believe that
complete immunity from rust in the wheat orop will be seoured is,
perhaps, 8s few as ever, but the existence of the.feeling that the disease
ma g minimised or so completely held in cheok that the loss from it
will be small, is now all but universal.

The obstacles to the final success of the work of the Conferonce and
the nature of the obstacles likely to be encountered in the future are
suggested by the following facts :— ‘

(1) The varicties which suffer most from rust, among _which the
digease is most easily communiocabls, are the white, highly
starchy, and often prolific sorte wade familiar in the praotices

ustralian farmers. .

o) Tf: A:orts least susceptible to the rust disesse, that are most
strongly resistant thereto, are generally h}ird or borny in
texture, and often, though not always, dark in colour,

(3) These really rich wheats are constantly discriminated against
by Australian millers, whose wachinery, it would appear, is
inadequate to the work of successfully manipulating them,
and who, to & certain extent, set the fashion in flours,

ught to the attention of this Conference that varieties

of ;v:hhe:i.bewﬁﬁiclliming Americs and Europe are accounted of first value,
from which indeed a large part of the flour of commerce is made, and
which in Australia have shown themselves possessed of great rust-re-
sistant power, are here, by millers, placed so low in price that their oul-
tivation is rendered unprofitable. It is incredible that these hardy, high.
uality, red snd amber wheats shall be forever excluded from "Austras
lian sgriculture, that Austrslian farwers are doomed, 88 it were, to
cultivate only those varieties which are whitest—i.e., richest in stamh7
least nutritious, and which easiest fall prey to the rust disesse. Surely it
i only reasonable to expect, in view of the vast interests involved, that

the efforts of this Conference, looking to a common understanding among
farmers, willers, aud the scientific men who have given direotion to !
much of these experimental efforts, §bould be hea'rtnly secon@ed by all!
interested, We therefore, in this special manner, direct attention to the f
resolution given further on, which suggests an Inter-Colonial Conference '

F. 725,
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of millers, producers, and scientific men for the consideration of the ques-
tion of the milling qualities of rust-resistant wheats. .
This Conference desires to emphasise the recommendations of previous
Confergnoee of this series. The effeot upon the developmont of rust of
manaring, of treatment of sced, times of sowing and reaping, are doubt-
loss, under cortain circumstances. often considerable ; but taking things
by and large, they must be reckoned as trifling, compsred with the in-
fluences of variety and time of sowing. We have shown conclusively,
in the experimemts of s series of years, that certain varieties of wheat
are rarely, if over, seriously affected by rust. Many other sorts, again,
of & rust-lisble kind, generally esoaps the rust when sown early, bu:
sufler serionsly when late sceding i practised. )
The importanes of distinguishing clearly varietics likely to suffer or
escapo the effects of rust sontsgion is recognised by the Conference in
the sprointment of a Nomenclature Committee, whose work in this
connection is shown in their report herewith. Preliminary to the work

of this Committee, the following classes have been o, in which to
place the various wheats :— e

Firat qz““*"amt-p\'oof wheats, by which is meant wheats which
will not permit the myoclium of rust to enter and feed on

8 "‘“”h’ tiasues. 'Of sueh wheats there are no known examples,

Class.—Rust-resisting wheats, by which is meant wheats
which in localities suited to their growth and under nor‘mll
conditions resist either the entrance of the rust-mycelium into
their tissues, or its subsequent growth and ontburst. Of this

Third 188 many examples arc known. . .
Clase.—Rust-liable wheats, by which is meant wheats which,
under the usual conditions of growth, offer no resistance to the
l;nst. Australian wheats now mostly grown belong to this

ass,

F“"A. C"""'-"‘R.“t-escaping whenats, that is to say, wheats which,
like the third olass, are rust-liable, but which, if sown at
lt:g proper time, ripen so early as to be ready for harvest

s u;rg the rust of an ordinary season can prevent a paying

f?furtthm four olasses the most, important are the second and the

resistan The characteristics of the second class—namely, the rust-
of t wheats, have been found by a thorough and close examination
tm;?an’ﬁ:"mﬂ to be as follows : — Firsz, the possession of a thick or
lant % + 80 tough that, although the rust myeelium may enter the
l:kin' y meaus of the open stomats, yet it cannot break through the
mont“'l order to mature and shed its spores, 80 that ils further develo
mrho‘: :;:;:M ; and, second, the prescnce of & waxy exndation on the
when . lant similar to the bloom of fruit; this waxy eovering
g:!up about the mouths of the stomata prevents the rust myceliom
ing the :r;ng. eats possessing Lough skins, and especially if possess-

ETOwD wr n:sﬁ! of skin in eonjaunction with the waxy bloom, may be

suffering le:i: 0 conditions guitable to their normal growth without

which ate chaertrriy "ot On the other hand, the rust-liable wheats

d by th ion of i i

and ¥ the possessio a thin and teuder skin

often by the absence of bloom, ean be grown sucoeufuﬁ‘y durinl;
® Most likely » Sfth

claes—namaly, rast-enduring wheats— v
F. 725, A e e
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s rusty year only in one way, nsmely, by sowing at such time that | App. C. lv‘..

the plant shall be for ooly a shoré period subjeot to the attacks of the rust
fungus. As to the proper time of sowing such wheats no universal rule can
be given. Sometimes these wheats cscape rust the most when sown early
and sometimes when sown late; but in the great majority of cases
which have been examined by the Confertuce, early sowing has Been very
mueh the more successful. And when, in addition to early sowing, early-
maturing varieties are seleoted, the loss due to rust becomes, taking the
average of experiences, compsratively trifling. Withethese faots now
olearly and indubitably established onc mdy lay down a course of action
which, if judiciously pursued, will ®ertainly in great measure do away
with the Josses caused by rust. Thus theve are many, perhaps the majority,
of wheat-growing districts where, if quick-maturing wheats be sown
aarly, they in nine cases out of ten escapc damage by rust, If, then, the
farmers in these districts, when they have the opgortnnity of sowin
ently, should sow such varieties as St,elnvycdel and Early -Para, whiog
are quick-growing wheats, or even such prolific wheats as Hudson's Early,
Purple Straw, Talavera, or White Lammas, which, while not being specially
quick-growing, are yet able to escape rust if sown early enough, they
would un little risk” of loss from rust. If, however, in such distriots
the farmer be prevented by late rains or other canses from early sowing,
then he cannot sow this olass of wheat without running serious risk. He
ghould then on no account sow these wheals, but only those belonging to
the class described further on as rust-resistant.

From the above it will be understood that the principsl measure recom-
mended by the Conference for dealing with the rust-pest is the growth of
suitable varicties of wheat. But this is not the only measure that needs
to be taken, for it has been clearly shown that varieties of wheat, both
the rust-resistant and the carly-maturing, are apt to change their
charaoter in the course of time, and, moreover, some of those varieties
whioh are suitable in regard to their rust-resistance and early-mature
ing are unauitable for general purposes owing to the possession of other
nu%esirable qualities, and hence it 13 necessary that a theroughly efficient
and organised system shonld be establistitd for the maintenance or
improvement of the qualities of suitable existing varicties, and_for the
production and distribution of new apd improved varicties, and at the

rosent Conference a definite scheme of an n_ner-colomal character has
Eeen roposed and disenssed and recommendations made for its immediate
establishment. By means of this scheme the farmers will bave distributed
amongst them, time after time, as 0cC3SION may require, rust-resistant
and rust-escaping wheats suited to their districts, the good qualities of
ahich will bave been ascertained and proved by a stringent test before
distribution. . .

The gquestion of the marketableness of certain rust-resistant wheat
has been considered by the Conference. It has already been stated that
Australian willers will not buy them except at reduced prices. Suppos-
ing such were the case, the evil would not be 5o great as that of the rusts
pest, for it is obvious that a crop of 14 bushels to the acre of a
rust-resistant wheat sold at 3¢. 9. per bushel wonld be a very much better
return than acrop of 5 bushels or 6 busbels to the acre of a rust
damaged crop old at de. per bushel. but some of the highest gnality
wheats of the rust-resistant class have been submitted to the judgment

of leading millers, who have pronounced them to he of s good milling
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character. Many of the resistant wheats produce grain containing ..
greater proportion of gluten than do the rust-lisble wheats, ':w;n ti‘:e
{ain, on the other hsnﬁ, a groater proportion of starch. _Bhgxt tﬂl has
hard and highly glutinous wheate prog‘t)lce good and nqnnlh mgb“om‘m‘de
been shown by the Conference. Broad of good quality read s more
from thiv flour, and there seems little doubt that sueh "bl t]l:e best
autritions then that made from starchy Wheats. Pro bably done in
bread can be made by mixing both classes of wheat, 8s 18 nOwW },(m mes
England. Wher the valve of these hard glutinous wheats beco o
more widely kaown in these Colonies, thereis no doubt that Qt gr;a“
demand for them will spring up. 1In ‘he meantime, however, 1L € oket
be pointed out that thero is mready o 18Tge aud co“tw: finei-
for the class of hard wheats—namely, the expott warket—and ¢ .‘pn:hat
pal condition necessary for the export of this class of wb?‘f;“:;
they should be grown in large quantities, that is to sa¥, n Sh‘p\ ;: the

n connection with the gquestion of the warket value nf{ - l;\nc:ﬂony
Conference recommends that the Agrioultural Department oh“‘c boxatory
shc:luld take ateps to establish a system of testing wheats in the &
and reporting their value to the farmers. s i

In elzmin‘i!ng the varieties of wheat nOwW wrown in ﬂ}f Co\o:e\e;r t‘ﬁ:

convietion has forced itself upon the Conforence that, while 1;\ o e
great staple industries of this cmmtry—‘“““‘elf" . that of woo .Em les& o
the breeds of sheep are distinctly named, pedigrees kept, and the (n . heat~
breeding well known ; in the other great industry—namels, that o ;muc
growing—much confusion exists about varieties ngd their “3‘\‘::1(' [;{l wed in
remains to be learnt in regard to the rules which should bZe : taken
producing and maintaining varicties. Steps have, therefore, Taking 8
n nooor&anoe with a resolution of previous Conferences o:n compare
ocomplete collection of all varicties now in the Co\omeﬂdm] o experiments
them and decide upon a common system Of pamCcs ane eorni p(;ules for
have been commenced for enlarging our knowledge cc.nce'rn'mg
improving the qualities of wheats and for producing new ‘“{"'l(‘:? mmittee

Yor the purpose of formally embodying the above policy t‘;o t}:m K
;eeommends that the following resolutions be adopted by the

erenco :—

i Recommendations for the Immediate Attention of Farmers.

i der the
1. In previous years this Confercnce has drswn attantiot to ”
“ head of * llytrecommez\dut'\ons for the Immediate A.""‘“‘}“‘m_ of a; “fmrf;.,
. to certnin practical rules of proved usility i checking the spres. o ces O
- These rules bave come to the Conferenco 8 the pemor}al e ti
. individual members, and through correspondence with the Qr?c ies
 farmers and wheat-growers of overy scticd of the Australian Co 01‘1 .
 Likeall rules of agricultural practice, theso recowmendations aro not l?’cb
taken as infallible, nor are they offered as xpacifics for the disease ¥ ‘nt
the Conference has been called to combat. They no more than r'ewe:cme
certain well-marked and clearly defined tendencies. But, while 1t 18
| that the farmer whose praotices conform to theso recommendationt m:xy
| yet be & sufferer from the rust con“gion, it s nbsolubuly (’Oftﬂl'n that ] e
will suffer in ® much less degree than bis neighbous wha in practics
ignores these dicta of the Conference. 1n this respeet the exporiences ©
the past season. but add fore to those of previous years. The Conferenoty
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therefore, desires, without going to the length of repeating the rules laid
down in the reports of the Melbourne, Sydney and Adelaide meetings, to
re-affirm with slight modifieation the suggestions made in the reports of .
those meetings. Whatever other measures may be adopted by the ¥nrmen ‘
with the objeot of preventing the disesse entirely or cf arresting its i
further spread, the prastices here suggoated may not with sfety be !
ignored. These recommendations, briefly stated, are as follows : — 5
I.—Early sowing and the cultivation of early-ripening sorts. :
11.~Harvesting rust-infected crops in the éarly or “ dough ” stage. !
1IT.—The growth of sorts “which, local “experiences have shown to be |
rust-resisting or rust-escaping. , '
1V.—The growth of wheat after fallowing, or after crops of a different
order, agreeable to the true principles of rotation.

V.—Thin seeding, with due regard to varieties and looal conditions of
goil and climate.

Priges for Wheats at Shows.

9. This Conference recognises the need of an awakened interest in the
new faots bearing on rust resistance, and believes that the agricultural
shows may contribute largely to this objest. Wey therefore, urge upon
local socisties the importance of offering special prizes for collections of
wheata of proved value as rust-resisters ; and it is further advised that
these collections be kept rate from the general wheat exhibits, and
that they be plainly labellma to the end that a wide publicity be given
to the general subject, as well as to the characteristics of promising
sorts.

Tyial of Various Wheats.

3. This Conference belioving that no such cereal as rust-proof wheat |
haa yot been discovered, but that, as shown from experiments lately
carried out, by importing different varieties from countries outside the !
Australisn Colonies, and by carefully selecting and crossing them within |
the Colonies, certain kinds have been found to constantly esoape toa :
oonsiderable extent the ravages of this pest, tecommends a continnance !
of this work of importation, selection and orossing, with a view to |
seouring varieties most likely to escape sust and specially adapted to the |
different districts of our Colomies. And it having been found from '
evidence submitted to this Conference that certain varieties of wheat, !
believed to be rust-resisting when grown in one loeality, have succumbed |
to this ﬁest when grown in another locality, this Conference considers *
that while it would not be justified in speoifying any particular varieties |
88 possessing rust-resistant gqualities under all conditions, nevertheless |

partioularly recommends the following in the order given as worthy of
being grown on a large scale : —

[
A.—Recommended for Growing on a Large Scale. \‘
1.—As %ulst-resismm— !
(1) Blount’s Lambrigg, (2) Lesk’s, (3) Belotourka,* (4) Ward" .
Prolific, Marshall's White, Canning Downs Rus(t-)r esis‘:;gt:!
Marshall’a 8, Marshall’s 8, Defiance. !

¢ Pelotourka i9 specially recommended for hot distriets, cither in the luterior or on
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- C T 1L.—As prolific and moderately resistant—

alavera.

III.—As rust-escaping i
ping if sown early—
(1) Allora Spring, (2) Early Para, (3) Hudson's Early Purple
. Straw, (4) Karly Baart, (5) Velvet Pearl.

IV.—IQuiok-matnring wheats for late sowing—
® An‘!m Spring, (2) Velvet Pearl, (3) Canning Downs Rust-
resistant, (4) Early Baart.

B.—Recommended for furtker Trial on a Small Scale.
I.—As rust-resistant— :

1) Fl}z‘forspar, (2) Blounts Fife, (3) Fultz, (4) Tourmaline, (5)

C‘ﬁﬁ!‘a, (6) Improved Fite, (7) Anglo- Sustralian or Angﬁo-

89 o isn, (8) Manitoba, (9) Square-headed Sicilian, (10)

llc ian Baart, ® (11) Clarke’s Rust-proof, (12) Hornblende,

(18) Sunmer Club, 1’Arblay’s Hungarian, Australian Wonder,

rded Herisson, Marshall’s 4, 6, 7, Hercales, Marshall's 10,

11, 33, 36, 17, 28, 26, Battlefield, Marshall's Prolific, Thomas'
Rust-resistant, White Fife, Wheaton's Rust-proof.

IL.—As rust-escaping—

(1) Jacinth, (2) Quartz, (8) King's Jubilee, (4) White's Velvet.

Recommendations for Government Action.

4. REsoLvED.—~That it is desi i
. ; ~—~That esitable that a practicsl system for the
g;sog‘il:t?g!ﬁ a;xlg distribution of rust-resisting whgats snit«ab)ie to different
bt 1o be immediately established, and that this system should,
low'gn ! io mo ifications needed by each Colony, be conducted on the fol-
ing o nes : —A central station for each Colony for the preliminary test-
“ﬁmne; wheats introduced into the colony, for the production of new
pirgint t,::) ) y olx;oss-femlmtion and by selection, and for the distribution
b o ow e}?ts thus obtained to represcutative districts of the colony,
Y ereb snf jected to a suficient test and, if necessary, fixed in their
whmeats : y farmers anq others competent for the work, and that such
Farents pass eatisfactorily this test should then be distributed to the
et st;oa:xd in such & manner and by such agency a8 would be most
Place o+ ‘:1 conditions of each Colong. This Conference deeires to
Pt (;oor its unqualified approval of the course adopted by the Gov-
of New South Wales in establishing a central wheat station and

encouraging a number of -
oD & bommoreia] maﬁ;‘o farmens to grow pure seed-wheat true to name

Nomenclature.

5. REsoLYED.~That in conneotion with the inter H
Aduis il -dolonjal exchange of
m:g'lb"}:lg carried on, steps be taken to continue the work o?m
M: .1 Nomendlature Committee, and that such Committee be com-
Profesm-‘s tesent, 2iz., Dr. Cobb (Chairman), Mr. Farrer, Mr. McAlpine,
e e o o 3o ek o
> of at least three Colonies shall i
for the business purpose of this Committee. es shall constitute a guornm

" - —
Bicilian Baart is recommended for coast as well as for interior districts,
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Experiments. g

8. The Conference re-affirms the desirability of continuing experiments
and inguiries in direotions such as were indicated at the Adelaide Confer-
ence. The subjects for investigation fall under the following headings :—

(a) The effeot, as regards rost, of manuring. .
(5) Tl:i ei?lect of applying lime, salt, and sulphate of siron to
o soil.

(c) Effect of different modes of coltivation.

(d) Effect and economical application of drainage.

(e) Efficacy of burning =il straw, woeds, and other plants in the
infected field, and of usingrother disinfecting agencies with a
view to destroying spores.  °

8") Relative value of rust-shrivelled acd plump seed.

q) Relative value of different vanreties of wheat.

(%) Effect, as regards rust, of different times and modes of sowing.

(5) Effect of different times and modes of reaping.

(7) Investigations regarding plants that act as intermediary hosts,
and regarding all plants that are affeoted by rust in the differ-
ent Colonies, .

(k) Investigations as to the earliest stage of wheat in which the
fungus may effect an entrance. °

(?) Investigations regarding any insects, sach as the recently dis-
covered grubs of a Diplosis, which feed vpon rust-spores and
may be instrumental in spreading the pest.

(m) Tnvestigations in regard to the influence on rust of interchange
of seed between suitable localities.

(») The influence which the growing of seed in hot climates has on
the early maturing of wheats.

(o) Investigations in regard to the effect of mixture of seed in the
development of rust. Lo .

(p) Microscopical and chemical examination of varieties of wheat in
order to diacover the characteristics of rust-resisting wheats.

() That in expressing the rustiness of a wheat plant it is desirable
to state whether the rust ocours cn the flag, sheath, or stem ;
and that the amount of rustin any of these localities is best
expressed in terms of the, amount of surface covered by
the rust. ; .

(#) Determinations of the partieular kind of Puccinia aflecting the
orope in different districts and the damage done by each.

(#) Investigations as to the relation between the variety of wheat and
the time of attack by the rust-fungus.

(?) lnvestig:tions to determine the presence or absence of the
rust-fungus in the seed. - .

(x) Investigations oconcerning _the ability of certain wheats to
endure the rust disesse without injury therefrom.

The Next Conference.
y. ResoLvED.—That it is desirable, io the interests of wheat-growin
in Australis, that another Int,er-Color_nal Conferenoe on the subject o
rust-resistant wheats and their milling  qualities be held two years
bence under the auspices of the various Governments, and tbat such

APP- C. iv..

Conference be compoeed equally of wheat-growers, millers, and scientifio
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. App. C. iv. | men hatiog a knowledge of wheat and its diseases; and it is .f““h“
L”' recommenged that ﬂ?e meetiug above reoommended be held in Mel-

bourne, Victoria.
Publication of Reports on Experiments. .
8. ResoLvep.—That it is desirable that reports ({)frt{:odo:m\:‘l‘%
soason's' inquiries and experiments in each Colony be P‘iﬂ.“‘t." M’ an
tive Governments in the ordinary departmentnl \“‘ﬁwatelt‘i) in the
that an inter-colonial exchange of these reports he eltected 3

'ﬂ{; . ¢
Brisbane ; 28th March, 1884.

V.—Rerosy of ComMiTTRR, F1PTH CoXFRRRNCE.

App.C.v, This Conference proposes to inform the public_of the P"gl“'&:n ":
investigations bearing on the problem it has now in han ' t"; )
statement of the conclusions at which it has arrived. 'l‘h‘e; nt \e el
Conference on Rust in Wheat was originally convened by “"" ot if
ment of Victoria in 1891, and it hm t.\;)?n thought desirable Lhat,
i i thrown on the probie -
””‘?S }a‘? ‘:2;‘;2:‘\‘,‘2."-§m, ‘he Life-History of the fungus cansing the
disease popularly known 8f Tusts . heat
{2) by s cateful study of the different varicties of wheat ; 1 treat-
(8; by a varied series of experiments in the cultivation and ired
b ment of wheat ; ¢ oractical farmers
4 4) by compiling tho experience oI practic " :
| 1&1 lncieedinl:z jegms Conferences were held at fydney, '}l‘::l“f:‘:e 3?:
| Brisbane respectively, and at cach the oxpcnmen"z “P::blem gradually
‘mmd, new facts were brought forward, and the P
- ‘;ﬁ;;lv.e some indication of the vestextent of ?‘p“r‘"“m:t?‘ d‘:?\;‘:
which members of the Conference have conducted during the perio at
has elapsed sineo the first Conference adjourned, the following may
mentioned as some of the many subjects of ex eriments 1 —  rust
1) The relations of applied manures to the prevalenco of Tust.
22) Rfect of different systems of cultivation.
(8) The ch;gwter of ({he flag and stra® of w
read of the disense. A
(4) Tl\:’;x(ent to which the rust spores adbere to seed ?hc?‘t(;“ .
(5) Mieroscopical, chemical and willing chraoters oF WACE & ot
baking tests of their flours to determine the relation 0
resistance o other qualities. . . i
(8) The relative merits of aiﬁ'ment yarieties of wheat, eﬂl"-“"ny thei
rust-resistant proportics.
() The olrenﬁon of rust-resiat
selection. . . .
(8) The relation of hardness and softness of grains to 3“”""‘;"‘“““?:;
{8) The relative rust-resistance of plants from large an ‘“‘.’s g
il()g The relative yield from plump and rust-shrivelled grait: ting of
11) The ‘::lat'\ve earliness © cﬂ;‘;ct g_wr’n from seed ooms
and small grains Te ively.
(12) The rcﬁ:tive em-linez of plants from plump and mst-thﬁ"“'d
grains respectively.
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(18) The relative germinsting power of plump and rust-sbrivelled App.C:v. *
UL Y.

grains.
(14) The effect on earliness of the application of different m
(13) Improvement, in milling qualit?es by seleotion and cros:i‘;?“' '
(16) The effect of fungicides applied by spraying growing orops.
(17) Influence of inseots as carners of rust spores. - )
(18) Determination of the particular kinds °¥o rust affecting ®crops in
different distriots, their life-histories and their effects on the

host plant.
(19) Effect in relation to rust of differentrtimes andvmodes of sowin
wheat. ° ® 8

(20) The practicability of disinf@ting and tleaning threshing machin-
ery by means of live steam.

Reflection will show that all these lines of experiment i
bearing on the rost problem. Nuwerous other experiment:, ;:ri:g ?."1222
obvious but still fairly direct bearing on the question have alao been
made but are not recorded here. Most of these experiments are me:h
that rveliable conclusions cannot be reached from oue year's work, Indeed
manv of them will require to Le carried on through a period of years, but
when results are available they will be published by the Depm‘tmex’xt of
Agriculture of the Colony in whioh the results have been obtained.

The Conference believes, however, that already great good has come
from meotings held in past years and recognises with much satisfaction
that farmers in the several Colonies now pay more atgention to the varie
ties of wheat: that meny sow at least a part of their area with r\xst:
resisting sorts ; that there is more desise to obtain whests true to name
and that many of the snggestions or recommendations of former Con-
ferences, such as the desirability of sowing early in the season and thé
se]sc;ion of carly maturing varieties of wheat are now teing acted on
widely.

The Conference recognises further that through its influence farm- |
ers in wheat-growing districts in these Colonies have & choice of ruste |
resistant varieties of wheat capable of giving good average yields |
and of good milling quality. s j

Of scarcely less jmportance to the wheategrowing interests are the |
indirect results of the labors of this Conference. It may be said with |
entire truthfulness that the important results shown by the experiments of |
the different Colonies as oarried out by members of this Conference have |
given an impetus to whegt eulture in several of the Colonies at a time
when disease and low prices had Lrought the business of wheat growing
into general disrepute. 1t has been shown in the course of these experi- ;
ments that the Australian Colonies are very favourable to the growth “
in great vgmeti, of the best and most nutritious wheats., The expeﬁ.’
mental stations have beemyoentres from which new and improved varie-

ties have free]y passelk hmt-growing areas iu all the Colom'eﬁ, In
m b

this manner the sul of different sorts to the varyin itions
of s0il and climate co y these investigations ha?; Eee?nﬂggaf
strated, and knowledge of the capacity of the country for wheat-growing
ex.tepded. These and other results not altogether germane to thgl
original purpose of the Conference have grown out of its deliberations

A prominent obstacle this Conference bas met with has arisen from
the objections of millers to rust-resistant wheats, and the adoptio
of such varieties has for that reason been retarded. We rsoognisl;
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that the dislike of thes: millers for rust-resistant wheats, as such,
bae bad legitimate foundation in the past: for s large section of
. such wheats—the one section, in fact, in which rust resistance is a

prominent and normal characteristic, consists of the macearoni wheats
which from the inferiority of the colour of the flour they yield and from
its relative defioiency in strength (although not in gluten) are entirely
uesuitable for the making of attractive and light bread, while their exces-
sive hardness oanses them to be diffioult to grind. Many millers have
doubtless experienced disappointment and loss from purchasivg these
wheats. Such ovjections, nowever, are entirely inapplicable to the wheats
this Conference is prepared to Fecommend {v the farmers s rust-resistant ;
they are not macearoni wheats but bread wheats, and possess none of
the undesirable qualities which are attached to the macoaroni sestion of
resistant wheats ; many of them, in fact, belong to the very sections in
which are the wheata from which the best Hungarian and Minnesota
flours are made, and theso flours are considered to he among the very
best in the whole world. Dr. Cobb’s examiuation also of the relative
hardness of wheats grown at the Wagga Kxperimental Farm (whish, by
the way, possesses conditions of soll and climate which are very fairly
representative of the great bulk of the wheat-growing ocountry.of New
Bouth Wales, Victorig and South Australia) shows that the wheats te
are propered to recommend are many of them even softer than those
which the millers are recommending to the farmers, purchasing readily
and grinding every day; while Mr. Guthrie’s practical examination of
them with a roller mill has shown that atronger, more nutritious, and as
attrastive flour can be made in as large quantity and with as little trouble
»| from a given quentity of most of them, as can b;a((‘)'ﬁ from the largest,

“whitest; and most rust-liable wheats the millers viaf# with approval,

The opinion this Conferenco has long held is, that the opposition of
millers to such wheats has no legitimate foundationf but arises either from
misconception or from conservatism; for the rqesons which have been

iven above this opinion has become a conviction, and this conviction the
nference wishes to make public in this report with emphasis and without
Teservation.
| The Conference considefs the continuauce of the work of the Nomen-
clature Committee of much impostance, and especially that portion of its
work which deals with the grouping of varieties of wheat aceording to
the degree with which rust is resisted. No rust-proof wheat, properly
s0 el

has 50 far been shown to exist, but is no doubt that
wheats vary ver

I i widely in their liability §frust. The terminol
hitherto adopted has been found very suitabl and it is thought well
that it be maintained and that wheats be grougd as follows :—

L— Rust-resistant Wheats, such as De and Ward’s Prolific,
which resist either the entrans he myoslium into their
1 Rtu:tuos or ita subsequent gr‘:ﬂ“ ' Mput-burst,
~—Rust-escaping Wheats such aslifinSpring, Early Para
and Early ﬁtmrt, which, thoug'ﬁisiais&le,gyat .\Jn sown
early or in good time, ripen before the season is sufficiently
sdvanoed for rust to be propagated rapidly,
X1~ Rust-liahle Wheats, such a8 Golden Drop, Red Btraw and
™ Purple Straw, which very readily sucoumb to rust.
h ¢ wheats sronnd in the first class are charssterised (1) by the thick
O!r 01:;; ghn of the plant—so tough that, although the n‘ myoelium
L] (]
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may enter the plant by means of the stomata, yet it cannot break Aypp. C. \

“n in order to mature and shed its spores, sud sccordingly
'i'lt]:oftﬂ;:re l:l]fwelopment is prevented, or (2) by the pres«;nfce ofa ?XK
dation on the surface of the plant similar to the bloom of fruit, whio
exl?en resent about the stomata prevents the rust caycelium from
- teril:np Wheats possessing both thesercharacters may be grown _under
:?1 00D itions suitable to their pormal growth without suffering seriously
from rust. . . N
cass of wheats does not inwariably escape rust, yet the
bur’g:: o?e:gti\(ﬁauoe available to the Confersnce goes to show that in the
majority of instances, if sown ear?y, these whests w:ll_ escape seno\;;
damage. Even later wheats, snch as®Talavera or White Lammas,
wn&%éry early, moy escape rust in & season favourable for it.
% The Committes with the suggestions of former Conferences before
it, and in the light of new evidence and information which this Con-

1 that the following conclusions and
ference has elicited, recommends :
r::i{‘ntious beadopted by the Conference :—

A.— Recommendations to F;armen.t' b in whoat

fective or unfailing means of preventing rust in whea

%\thg:g:cgg etheiz Conference is of opinion tha the risk of loss from

c:n f: us ma’y be lessened in a very marked degree })y the general
id?;ptig:xg of the following recommendations wherever practicable :—

Jv-riponing varieties be cultivated as extensively as
M Tha{,tmci?ga le Eveith reference to the exigencies of harvesting.
(2) That early sowing, more especially of the later sorts, be adopted

whenever prasticable.

(3) That carly-sown orops be planted thinly with due regard to the {

habits of tillering of different varieties and the local con-
s one of soil and climate. )

4) '.l‘hadt1 ttl}(:?:e varieties of wheat which experience has shown to
be rust-resisting or rust-escaping, be grown much more
‘extensively with due regm:l t:) market value. e

i tion the following wheats are resommended :—
l?a;hAlss c;ixll:;?r:as‘ilttant.—Ward’s Prolifie, Marshall’s 3, Marshall's 8,
Australian Wonder, Robin's Rust-resistant. For ocooler
districts,— Defiance Wwheat? such as Wheaton’s R.R., Blount’s
Lambri;gg, Pringle’s Defiance, Tunnack, Smith’s Nonpareil.
For cooler and moister districts, fine wheats such as Improved
ifo and Hornblende. '

(®) Rx;-:s:!;ping'——ulom Spring, Budd’s Early, Early l?am, Can-
niog Downs RR,, Eatly Baart. When late sowing is inevit-
able, these -vheats are very strongly recommended to be sown.

(c) Prolific ane Moderately Resistant.—Talavers, Leak’s White
Lawmas. . .

The Goverx‘:ner' . ae several Colonies represented at this Conference
have a number of prow..sing rust-resistant varieties under trial ; and are
in a position to distribute to farmers, who may wish to test them, small
sarnples of those which have given the best results. Farmers who are
able to try new sorts are recommended to do so, and to make applications
to the Government of their own C(ilon_y fgr small samples of sorts which

iven specially promising results n it.
hwe(’é]) Whgn sowing is unavoidably late, not only should early varieties

be used, but these sbouid be accompanied by phosphatic

F. 725,
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manures in order to hasten the maturity of the plait and
lessen the risk of rust, as well as to increase the yield.

(6) That a change from the Purple Btraw wheat, now so generally
sown, to wheats of the White Lammas and Talavera types,

more especially in the Colenies of South Australia, Victoria,

and New South Walts, is desirable. i

(7) Whenever large quantities of foreign wheat are available for
seed from a climate differing essentially from that of these
Colon‘es, it is eonsidered bazardous for farmers to sow them
on a large seale, however desiralfie it may be to sow them on a
small scale for experiment

The Conference further put? forward the following conclusions at
which it has arrived :—

«

(1) Tt is of opinion that there is no possible treatment of the seed
that will protect the plants growing from it from the attacks
of rust.
lf urthermore, that the notion that rast-shrivelled sced can be sown
with a3 good results as plump seed is erroncous. .

of t§z many Pmtigal dcfailﬂ which have been demonstr:lt?d tf?lpffl;
mentally as calculated to diminish the prevalence of rust, the Conferenc
emphatically recommends the following :—

(@) That sced wheat be allowed to ripen fully and be carefully
stripped or threshed.

() That seed wheat be graded and the larger and heavier grains

selected for seed. that the

1 (¢) That the utmost care should be adopted to ensul‘e‘ ‘t:nme.
varieties of wheat selected for seed be pure and true to

B.—Recommendations for Government Action.
SEED WHEAT.

— it is desirable that a practical system for the produc-
ResoLven Th:ito;t 1:n((lles(‘l?;?}ibution oI:' rust-res}stin_g wheat suitable tdo
different districts should be mmn{amcd and p.cf_rfcc.te ,

and that this system should, subject to modfl llnintxpns
needed by each Uolony, be conducted on_the fo é)v;'mg
lines :—Stations in wheat-growing districts in egch 3 o‘x;_(yi

for the preliminary testing of new wheats m'tn.v‘uub

into the Colony, for the produpuon of new vane.ms_by.
cross-fertilisation and by selection, ‘and for the distni u

tion of snitable wheats thus obtained to representative
districts of the Colony, to be there snbjected to a

sufficient test and, if necessary, fized in their characters
by farmers aud others competons for the work, 8“& ‘;‘t‘:
such wheats as pass satisfactoriliy.tbis test should the
be distributed to the farmers around in such a mann}:}r
and by such agency as would be most suitable tot‘e
conditions of each Colony. This Conference desu-oathz
repeat and emphasize sts unqualified approval o{‘s '
course adopted by the Government of Neu{ 1
ales in establishing a central wheat station aﬂ{
encouraging a number of farmers to grow pure wheat-
seed lrue to name on a commercial scale. The results

F. 725,

ﬂ Ledger, 118
S T "‘3;\“_‘1:’7“‘”?‘3 T m—— ":::%

Fifth Conference,

——

which have already been secured in that Colon
8 to jnstify its emphasizing this spproval. J ure sach
NoueNcLATURE CoMMirTRR,
t80LYRD.—~That in conncetion with the inter-colonial .

now being carried on, steps be taken to coati
work of a Nomenclature mmittee, nl:)dcotlml:u:t:gﬁ
Committee be constituted as follows :—Dy. Cobb (Chair.
man), Mr. Farrer, Mr. McAMpine, Professor 8helton ang
Professor Lowrie. The? one or more delegates from
each of at least thfee Colonies shall constitnte » quorum,.

R280LVED,—That in view of the derirability of the sffectjve continnance
of the work of solving the rust Problem, it will be wel]
that the work of the Nomenclature Committec be ex-
tended, and that to it be committed this task as well ay
that of from time to time making such recommendationa
to Governments of different Colonjes

) - as it, as
considers will advance the wheat-growing ind“!tr; body,

xchange of seeq

ExPERIMENTS.

This Conference re-affirms the desirability of continuin i
and enquiries in directions such as are indicated in previgos ;gmum: l?,e.m;
this report dealing witk cxperimental work, Tegraphs o

Moelbourne, May 1896.

F. 725,
G.1.C.P.0O.—Nu 252 1. & A—2511.97—2 24,
- .~

(D. Prain.) “ FUNGI,

et memp

App. C.v.
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CALOTROPIS. PROGERA. *
(SILK:COTTON—FLOSS.)

[ Dictiomary of Economic Products, Vol, 1., C. 191-7.]

e — i

SILK-COTTON (FLOSS) or CALOTROPIS PROCERA.

Reports on the Fibre by MR.C. F. CRoSS, Scientific Referce on Fibres, and MR
C. E. COLLYER, Practical Expert Referce at the Imperial Institute, furnished
through SiR F. A. ABEL, BART, K.C.B., Honorary Secrctary and General
Director.

In 1894 the authorities at the Imperial Institute asked (in letter HISTORY
No. 28 F. S. S., dated 17th July) to be supplied with certain fibres| ENQUIRY.
including the bark fibre of Calotropis procera. The request
was duly dealt with, and registered (No. 43) for action during
18g35-96. X

Repeated enquiries had been made for the floss or silk cotton of
the seeds. Among the samples hitherto received by this office, some
uncertainty existed as to whether the Aktunde floss supplied had
been obtained from Calotropis procera or C. gigantea.

It was accordingly thought desirable to take the opportunity
afforded while collecting the bark fibre of Calotropis procera to
procure the floss also, and in response to this office request a quantity
was obtained through the Director, Land Records and Agricultare,
North-West Provinces and Oudh, from the Superintendent, Govern-
ment Botanic Garden, Saharunpur.

A portion of that supply of the floss was accordingly sent to
London. The sample was submitted by the Honorary Secretary and
General Director, Imperial Institute, to the Scientific Referee op
Fibres, and also to the Practical Expert Referee of the Institute.

C. 1917,
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== T Calotropis procket. Messrs. C & Collyer. CALOTROPIS
umff:’s Sile-Cotton (Floss) of T o folyer  procerm,
— by Mr. C. E. Collyer, Practical Expert Refere€, may accordingly be | JMPER
m"":’m': As far as can be ascertained, this is the first time a chemical ana- given in full, ' Y 4 gly be g;sw. “k

lysis has been made of a sample of floss or silk-cotton. The investi-

;

31
i

{

gations of Messrs. Cross and Bevan into the constitution of fibrons
substances has been of the greatest scientific interest as it has enabled
the whole series of vegetable cellular substances to be classified in an
intelligible manner,
Their arrangement of the celluloses, as the result of a large num-
ber of experiments, may be given as follows :— )
They are first divided into two main groups—
1. Celluloses resisting hydrolysis (chiefly fibrous).
3. Celluloses easily hydrolysed (chiefly cellular).
The first group is again referred to three sub-groups—

_A.-~Cotton . . type—Cotton.
B.—Wood cellulose . type—Jute.
C.—Cereal cellulose .  type—Straw.

One particular feature f these cellular and fibrous bodies is the rela-
tive amount of furfural yielded by them. Furfural is an oily product
obtained on distilling bran with hydrochloric acid, but is afforded
by all the above substances in a greater or less degree. The percent-
age of furfural yielded by articles of the sub-groups are—
A. B. C.
0'1 3'0-5'0 12°0-15§°0

The quantity of furfural obtained from the silk-cotton is higher
than indicated in the above list, and would suggest the inclusion of
flosses in the second groap, which comprises celluloses of the
starch type.

The fibre from the bark of the two species of Calotropis, vis.,
gigantea and procera, is being obtained for experiment. Corre-
spondents have complained of the extreme difficulty experienced
in separating the fibre in sufficient abundance and suitable condition,
but a consignment is expected from the Director of Land Records
and Agriculture in Madras,

The information already obtained regarding flosses is, however, of
sufficient importance to justify its publication in The Agricultural
Ledger. The facts brought to light will doubtless be of interest to
those desiring to develop a trade in this class of Indian fibres. 8ir
F. A. Abel's letter reviewing the results of examination of the floss
by Mr. C. F. Cross, Scientific Referee, and the opinion expressed

C. 191-7.

From 8ir F. A. Abel, Bart., K.C.B., Honorary S:cretary and General Dy,

. . rector,
Imperial Institute, London, to George Watt, Esq., M.B., C.M., C..E., R,

. eporter
on Economic Products to the Government of India, Indian Museum
»

Calcutta,—F. S. S. No. 119, dated London, 18th September 189;.

*In Flying Seal letter addressed by me to you, No. 28, dated 1yth
July 1894, I asked that tl:e Imperialllnstitute might be furnished with
samples of the fibres of Marsdenia tenacissima, Calotropis
gigantea and Calotropis procera ‘in some quantity,” and in your
letter of the 28th August of that year, you informed me that the fibres
in question were registered to be dealt with in the year 1895-96.
You also explained that Calotropis procera afforded two fibres,
but that it was presumed that the dark fibre was the one which we
desired to possess. Up to the present time we have not received a
sample of the bark fibre in question, but; in June last, I received
from Mr. Royle a sample of the silk-cotton (floss) of Calotropis
procera, to which reference was made by you in your letter to him
of July 7th, 1896. This floss was forwarded together with the seeds
which, in the letter just referred to, you spoke of as deserving of
chemical examination in consequence of the high position which the
bark of the plant furnishing them stands in popular favour as a medi-
cinal agent. The seeds were handed over to Professor Dunstan for
examination, and will no doubt be shortly reported upon. The floss
has been submitted by me to our Scientific Referee on fibres, M.
C. F. Cross, who has just reported the following as the results fur-
nished by its examination. The more important constants of the fibre
which has the chemical characteristics of lignocellulose, are as
follows : =

The floes
Re) of
Selentific
Referce.

Moisture . . . 9'0 per cent,
Ash , . . . 30 per cent.

. Alkali . (1 N. OH) 26°2 per cent, (loss),
Hydrolysis { Acid . (17, H, SO,) 24°7 per cent. (loss).
Cellulose . . 69'8 per cent.

Furfural . . . 19'§ per cent.

* Mr. Cross states that this floss fibre is an extremely interesting
chemical type, containing as it does a very high and, in his experi- |
|

ence, unique, percentage of furfural. He adds, however, that,’

C. 191-7.
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CALOTROPIS Silk-Cotton"(Floss) of Calotropis procera.
ptmera‘ —ne 4 . [ - - - S
’ ReTTUre although it may find use for some applications of floss fibre, its

BEPORT. somewhat unfavourable chemical characteristics are mot likely to

“é‘;‘:},‘f recommend it to the spinner in view of the present low price of
probable. ) cotton,

The floss: “ I have also*submitted a sample of the floss of Calotropis tf) f)u:
Beport of pracnca\‘expert Referee, Mr. C. E. Collyer, who Teports as fullows.v—-
Beferce. “ This particular floss was in considerable demand in the markets

a few years ago for fancy textile purposes, but owing to the diffi-
culties presented by the variations inthe quality of parcels supplied, and
The Java :r;;;iztzr;?i::? supply when 'fequiremems ?rose, tI‘\e fna-teria..l hz:z

stated to be se. The quality of the Indian growth is inferior .
perier the product of Java, which is probably derived from Calotropts

gigantea, small'samples of which have occasionally been received

Eharacter of from India. The specimen now subm'me(.i is of fair colour,' a.nd of

Sample. rather .short staple and somewhat towy in character, containing an
excessive quantity of intferior immature fibre and sced fragments.

“ He has had under his hand many varieties of the floss in ques-

Akund tion, n}yostly ‘from Calcutta (where it is somectimes called “.ak\md

Cothan’ C9tton ), which were mostly inferior to the sample now submitted tor

d::g 323. him. These samples were sold at as low a price as one ;?enny pe

pound, and there was but little demand for them at that price. The

Prospects of trade in this floss may possibly be revived if a moderaf.c but comin‘u-

futurg trade, | ©US Supply can be guaranteed. If of good quality, it would realise

| prices ranging from 44. to sd. per pound, c. f. and i. terms. In pack-

\ ing for sale, the floss should'be handled as little as possible, the pods

K}:‘Egﬁ%%?% and seeds being entirely removed and the floss left in its natural con-
pOPt.

dition unopened ; any discoloured portions should be separated and
forwarded separately. The bales received here from Java usaally
contain 80 to 9o pounds of floss tightly sewn in canvas, but not
pressed.

“1 presume that we shall receive, as promised, samples of the
bark fibre of Calotropis procera, as its chemical examination is
of interest in view of the popularity of the bark as a mcdiciualagem-"

C. 191-7.
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(Sutomological Series, o.7.)
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TERMES TAPROBANES.
( WHITE-ANTS. )

[ Dictionary of Economic Products, Vol. VI, Pt I, P. 438.)

WHITE-ANTS as a PEST or AGRICULTURE.

A Note by the Settlement Officcr of Balaghat, Central Prouinees,
certain passages, reprinted from the * Indian Museum Notes™,
in relation to erops, etc.

The correspondence herein reviewed on the subject of damage to
plants by white-ants in the Central Provinces is reproduced with
permission of the Commissioner of Settlements and Agriculture,
Central Provinces,

As a useful introduction to the information thereby furnished, the
following particulars of the Pest; taken from the ‘ Indian Muyseum
Noles', may be given.

Folume I, Page 63,—" White-ams—Sugar-cane in the Giridhi
Sub-division, says the officer in charge of it, is especially liable to the
attack of this insect. The Manager of the Chota-Nagpur Raj says
that its mode of attack is to eat up the root of live crops and cause
the plants to die. The ryots, he says, are not acquainted with any
remedy for it.” C. C. Steyens, Commissioner of Chota-Nagpur, Report
Jated 26th October 1888, Office of Director of Land Records and Agri-
culture, Dengal,

« The Personal Assistant to the Director of Land Records and

prefixed by
on termites

Introduc-
tory,

White-ants
in Chota-
Nagpur.

Aericulture, North-Western Provinces, notices in a report dated 3oth
D

P. 434.



Ledger. 3
The Agricultural
s of Agricultur8.™ PRSTS.
PESTS. White-aats as a Pest T
‘ i _‘-:' White-ants as a Pest of Agriculture, -~
m;%gguc April 1888 that, until the sugar-canej borer (Diatraca saccharalis, From L. 8. Carey, Esq., 1C.8., Commissioner of Settlements and Agricul.
White-ants Fabr') appea'.red near Cawnpuf‘, white-anis had been found to be ture, Central Provinces, Nagpur, to the Reporter on Ecomomic Prodycts
inCawnpur. | the most serious pest with which sugar-cane had to contend, though to the Government of India, Calcutta, No. 1668126, dated Nagpur
they could always be more or less effectively checked by heavy the 22nd May 1896. . .
watering., 1 have the honour to enclose copy of a note, dated 2nd May 1896,
Volume I, Page 66.—* White-ants, said to attack the roots, and at by the Settlement Officer of Balaghdt, on the damage caused to young
times the stems of young plants of all sorts of crops, especially plants by white-ants, and to enquire if any efficacious and cheap
paddy, jute, and drkar, also all vegetables, sugar-cane, and big trees; remedy has been discovered in any other part of India for the pre-
also rice in granaries, timber in buildings, and books in almirahs. vention of the destruction of trees by termites.
They are said to disappear from the roots of crops when heavy I should be obliged by any information on the subject.
showers fall, but never to disappear from the roots of trees.”
Nadia, “These are white-ants TeruiTes (Neuroptera).” (Report from
Collector of Nadia forwarded to the Indian Museum by the Director Copy of a Note, dated 2nd May 1896, from the Settlement Officer, Balaghit, selote by
of Land Records and Agriculture, Bengal, see his letter No. 149, to the Commissioner of Settlements and Ag"wi‘we» Central Provinces, Bué"ﬁ:‘
Agriculture, dated Calcutta, 17th January 1889.) White-ants are cspecially fond of young mango trees. In some ‘:l:l!llg:"
‘s&,&w::t Volume 11, Page 175, Para, 830.—* Termes taprobanes, Walkffﬂ villages repeated efforts to make a man.go grove have failed on att:g:’el:l by
deseribed. | The common white-ant of Lower Bengal. Very destructive to inferior account of the roots of the young trees being attack.ed by Whife-ants- white-ants.
timber and other dried vegetable matter, also attacking young and 1 once doubted this fact and was dnsl.posed'to behe:ve that in t.hose
unhealthy plants. 1t is likely to be the species which has bee.n villages the people were .unusuall.y negligent in watex:mg the saplings,
reported as injuring sugar-cane (Saccharum officinarum) in and that first the trees died of \h.\rst and the.n the whltt?-an'ts devoured
Cawnpur, . . - the dead wood, as is their ordinary practice. A scientific forester
m:il{ﬁ:nts In Volume I¥, Page 36— Termes taprobaneS--—Tl’fe ’whlte-ant . had told me that white-ants attacked Onl).' dead wood, and hence my fﬁgéﬁfﬁ
rat. very destructive on the light sandy soil of Northern Gujarat. scepticism as to the statements of the \'§1Iagers;‘but I am now con- :{'c‘aseﬂlﬂ ‘ggt'
“Itattacks most crops after (hey are cut and stored, and hay, com- vinced that the saplings in many cases dx.e of white-ants and not of trees.
stacks, etc., must be Carefuu)‘. watched. Corn is always threshed soon other causes, that the attacks of the w?me-ants on the roots are the
after it is cut for fear of white-ants entering the stack. ‘ cause and not the effect of the.trees dry {ng up- ]
-ty * Sugar-cane suffers severely from white-ants. They burrow ‘f“o The cause that led me to this perception of the truth is that I h'fwe
attacked. and destroy the sets soon after planting, and eat through the junction attempted to raise a row of half a dozen mango trees ‘.close .behmd ‘:‘:g:‘?l'nggn‘g
between the young plant and the parent set, sO that the latter withers my bungalow, and I have had 8' number of the saplings die, they
Remedy. off. The remedy always employed is castor-cake. Cultivators apply being in most cases attacked by \\'hlle'aﬁts- 1 h?"e dug up three of
: ,,,',',ﬁd;t‘,’:n. the powdered cake to the roots of the cane, two or three times between the trees in different stages. of the white-ant dnéease. One of the
May and August. The total quantity given in & season is usually plants was almost dead, and it would have been dxfﬁcu.lt to prove that
between 1,500h and 32,0000 per acre. This large application of the white-ants were not innocent scavengers, removing useless dry
castor-cake is of course chiefly given as a manure, and not to keep wood. Another tree was half-dead, and_ the't}?eor_‘: that exonerates
off white-ants, but it serves two purposes very effectively.” (Report, the white-ant from the charge of devouring living timber could only
dated 1oth August 1894, by Prof. J. H. Middleton, Baroda College, be maintained by crediting the termite with a marvellously accurate pro-
forwarded by the Survey Commissioner and Director, Land Records phetic instinct that told the scavenger which of the trees were already
and Agriculture, Bombay.) ‘

P. 434,
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doomed 0 die and might be removed as useless, for the tree was not
yet dead but only likely to die shortly. In the third case the tree
still looked quite green, save for a suspicion of unhealthiness about
some of its leaves, and on digging it up I found that its roots had
been eaten through in places by white-ants, and that a detachment
of the voracious termites was actually pushing its way up the heart of
the sapling, eating its path through perfectly good, juicy wood. The
sight of a channel about 1th of an inch wide thus eaten out up the
very centre of a sapling appeared to me to be conclusive proof
that the mango tree was dying from the attacks of white-ants pure
and simple, and that the theory I had heard put forth in the name
of Science by a Forest Officer was untenable. That theory appears
10 me to confuse two cases : (#) that in which white-ants attack young
trees a few feet high, eating out the heart of the tree, full of sap though
itis, and doing their work of destruction unseen below the surface, and
(#¢) that in which white-auts ascend the outside of a tree in search,
presumably, of dead branches on top,

The atiacks of the first of the above kinds are not confined to
young trees, I have found fields of /ur in which a number of the
plants have withered owing to the roots being eaten up by white-ants
and in gram fields also I have had similar damage pointed out to me.

If, then, it be considered as proved that white-ants do considerable
damage to horticulture by attacking the roots of living trees, the ques-
tion of finding some preventative against their ravages becomes one of
practical importance. I hdve made enquiries as to remedies against
the attacks of termites, and found that the popular preventatives are
numerous and not usually efficacious.

The cultivator starts with the belief that the white-ants have a
?elicate sense of taste or smell, and exercise their ingenuity in invent-
Mg Dauseous mixtures with which to water the suffering plant.
Water in which fish has been allowed to decompose is believed to be
almost a5 strong in efficacy as in stench. Solutions of salt or tobacco
are aPout the most popular of remedies. The @/ dye I have heard of
‘n“hfs Connection, but it is not thus used locally. The burying of
&%471n & hole near the tree, in the hope that black-ants will be attracted
thereby and will incidentally eat up the white-ant colony, has been
put forward by villagers, 1 have also been told to utilize the fact that
bears are greedy eaters of white-ants, and to soak a bear-skin in watex
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and put the termites to flight by applying the resulting liquog, highly | wHITB.ANTS
jmpregnated with the smell or taste of their enemy's skin. ot
None of these proposals are believed in very much by the people. PROVINCES.

I have myself tried a decoction of salt and tobacco with some effect,
but the young trees are not thriving on the diet any more than the
white-ant is. The question of finding a cheap and efficacions remedy
is, I submit, worth an enquiry over a larger area than Ihave been able
to arrange for. - . .

\

a

From Qeorge Watt, Esq, M.B, C.M., C.LE, Reporter on  Economic Products
to the Government of India, to the Commissioner of Settlements and
Agriculture, Central Provinces, Nagpur, ¥o, 17,6_.:g,1 A., dated the
10th Fune 1896.

I have the honour to acknowledge the receipt of your letter
No. 1668—126, dated the z2nd ultimo, and te thank you for copy of
a note therewith enclosed from the Settlement Officer of Balaghét
on the subject of damage caused to young plants by white-ants,
With your permission the note will be publ?shed at some future
time in a review of correspondence on the subject.

2. In reply thercto 1 have pleasure in forwarding herewith a
section of my Report on Tea Blights relating to white-ants, On
page 11 of that paper is described a preparation, Gondal Fluig
that is believed to be a useful preventive.

3. Asthe preparation is still in a measure on its trial, I shall be
deeply obliged for the results of any experiments which you may
direct to be made with the Fluid.

4. 1 may add that it is believed all tbe ingredients may be
procured from the bazar. ,

!
/
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ACONITUM FEROX, A. FEROX, var. CRASSICAULIS, anp
A. NAPELLUS.

(THE ROOTS.)
[ Dictionary of Economic Products, Vol, 1., A. 397, 413.]

(-

Tue CONSTITUENTS or somz’INDIAN ACONITES.

A Report by PROFESSOR WYNDHAM R, DUNSTAN, Dircctor of e Scientifie Dei)art. e
ment of the Imperial Institute, London. » ,

The specimens of Aconite root which farnished the subject of lntr%‘:m"
this paper, were collected in the autumn of 1895 in response to a '
circular letter drawn up by the Reporter on Economic Products and
sent to the Conservators of Forests of Bengal, Panjab and North-West
Provinces. Professor Dunstan’s work in the chemistry of the aconites
having attracted consilerable attention, 8ir F. Abel applied to the
Government of India for additional supplies of the roots to enable R“egggltc%
the investigation to be continued. The interesting series of experi- ’
ments commenced in the Research Department of the Pharmaceutical
Socicty of Great Britain and were resumed in the laboratories of the
Imperial Institute on the rcorganisation of the Scientific Department.
Several papers on the subject have appeared in the fournal of the
Chemical Society. The main features of the rescarch have been the
examination of the roots of Aconitum Napellus and an enquiry .o

o fictero-

into the constitution of its alkaloid, aconitine. An important publica- | “payirem,
Sce Agrionl.

tion by Dr. Jowett has appeared concerning the root of A. hetero- toral
lLedger No,

32 of 1896,

phyllum and its active principle. atisine. Preliminary notices have |

A. 397-413.
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. AC}:’:“;}" Th.e 'Cm,ﬁmwtj of some Indian AceaMes. (W. R. Dunstan.) Ac?g:;ut -
) also appeared (Journ. Chem. Soc., March, 1887,) with regard to A. have been taken' to obtain further suppliel of the two Darjiling
ferox, #nd its alkaloid, pseudaconitine, and an accurate method has forms A, ferox and A, ferox vaeriely crassicaulis, .
been devised for the estimation of the alkaloid in the root, o -
Am-:- A. ferox, P.Vall.. grows in Himalayan localities from Sikkim to From Sir F. A. Abel, Bart, K.C.B., Homorary Secretary and General
Garhwal at elevations of between 10,000 and 15,000 feet. The roots . . ',
: i . B. Director, Imperial Institull, L.andan,to George Watt, Esa,, M.B., C.M.,
sent to the Imperial Institute were indly collected by Mr. F. C.I.E., Reporter on Economig Products to the Government of India
Manson, Deputy Conservator of Fggests, Darjiling Division. Thf first Indian Museum, Calcutta—No. 120 F. S. S., dated London, 30th Octobey.
consignment was advised on the z1st December, 1895, and consisted . . . . !
of roots of A. ferox (Bith) (Reg. No. 6812) and roots of Ka'lo I have the honour to forward, herewith, a second Report by
Bikhoma (Reg. No. 6813) identified as a variety of A, ferox, viz., Professor Dunstan, the Director of the Seientific and Technical
crassicaulis (—A form described in Monograph on Certain Rare Department of the Imperial Institute, on certain results furnished ’
Plants of the Ranunculacee, by P. Briihl, Annals of Royal Botanic by investigation of the constituents of some Indian Aconites; and I
Garden, Calculta, Vol. V., p. 110). In January, 1896, the remain- would direct attention to the suggestion that a further supply of the
ing quantities of the same collection were sent to this office by the roots of Nepaul Aconite (Aconitum ferox) is desirable, with a
Deputy Conservator and as these were accompanied with botanical view to the fuller examination of the crystalline alkaloid which has
specimens they had assigned to them separate registration numbers. been extracted from one specimen. Further samples of the roots of
They consisted of the roots Bith (Reg. No. 7037) and Kalo Bikhoma Aconitum Napellus might, as Professor Dunstan points out, be
" (Reg. No. 7038). But the discrepancy pointed out by Professor furnished with advantage.
Dunstan in the chemical composition of two sets of roots, suppowfl ,
to have been identical, led to a fresh enquiry. In consequence _“ Report by the Director of the Scient’iﬂc Department on the
has been found that a mistake had been made by the contributor in Constituents of some Indian Aconites.
subsequently assigning the numbers one, two and three in a different In continuation of previous investigations, already reported
sequence to that given in the first consignment. In co'nsequence (Report on Aconitum heterophyllum, dafed 25th July, 1896 ;
No. 6812 was found by Professor Dunstan to differ materially from, Second Quarterly Report to the Indiar} Commltte.e, dated 7th Ja'nu-
instead of being identical with, 7037. Further Nos. 7037 and 7038 ary, 1897; Annual Report to the Indian Committee on Investiga- ll:lr",ee\;it?::_
were found to be identical instead of independent forms. But now tions conducted fog the Government of India, for the year ending| tlons.
comes the most curious part of the enquiry. Professor Dunstat.!'l 1st April, 1897 ; letter No. 116 F.S.S,, datefi jl{ly zzn.d, 1897) .of t.he
investigations identify the variety A, ferox var. crassicau}xs, constituents of the various Aconites occurring in Indxa,aquahtat?ve
Nos. 7037 and 7038, as the drug hitherto recognised, and the typlf:al and quantitative examination has been made of the alkaloids
form of the species A, ferox (No. 6812) as containing a crystalline contained in specially collected samples of the roots of Nepaul
compound not hitherto known. Aconite (Aconitum ferox) and of Aconitum Napellus, which
It is thus satisfactory o learn that, so far as the enquiry ha have been reccived from the Reporter on Econf)mic Products to the
. Progressed, the botanical isolation of the varicty crassicaulis i Government of India (letter No. 1369—116 F.S. S,, from Reporter
confirmed by the chemical results obtained. on Economic Products, dated May 13th, 1396).

Since receipt of §ip F. Abel’s lctter below, the totanical speci Nepaul Aconite (Aconitum ferox.).—Five samples of roots | A pfs"f;;’;’_
mens cormresponding to the above roots have very kindly bee have been examined, one .from the Panjab, the other four'from. acopitine.
examined by Drs. King and Prain and the identifications criticall Bengal. With the exception o'f one of the. latter specimens
confirmed. But iy order to allow of a more complete enquiry step (No. 6812), all thcse roots furnished a crystalline alkaloid which

corresponded in every respect with the highly poisonousl

A A. 397-413,
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- ACONITUM

~ ferox.

Ty

The Comtituents of

A pocullar
*—‘ old,

E-timatio
ot alkalold,

B

Large
proportion
of pseud-
acchiting.

Source of
Nepaul
Aconite

0ot defined.

¢ psendacogitine ’ of Which an account has been already published by
Mr. F. H."Carr and myselt (Journal of the Chemical Sociely, 1897).
A farther description of the propertics and physiological action of
this alkaloid will shortly be communicated. ]

A crystalline alkaloid was extracted from one specimen of roots
(No. 6812}, certain properties of which 30 not exactly correspond
with those of pscudaconitine. If a farther supply of these roots can
be procured, I should like to examine this alkaloid more fully.

The quantity of pseudaconitine contamed in cach sample has
been estimated by a process which consisted in the extraction of the
alkaloid and the sepdfation from it by hydrolysis of the veratric
acid; by these means the following results were obtained :—

A

Yodian | Imperial

t 1nvoice | Institute
" Number. | Number,
b ]

T o l‘ercet(\uga
L o
Name. District. Alyaloid.

I e
— '

6806 7149 | A {enfx .

Bashahr through thc\ *40
Conservator of Forests
Panjab, .

A, ferox, var. crassi- Through the Deputy 41
caulis, Conservator of Forests,

’ Darjiling, Bengal.

7037 72153 | A, ferox .

Ditto  ditto . 3
7038 7154 i 50

6813 7151

A. ferox, wvar. érasSi» Ditto ditto .
cauils, . e
0812 7150 | A, ferox . ) Ditto  ditte <) 35

These results are interesting in revealing a larger percentage of
pseudaconitine than has hitherto been supposed tu vecur in the roots
of this plant, in one case as much as half per cent being present.

These roots, therefore, contain a lurger proportion of pscudacomitinC

than the roots of the closely allied Aconitum Napellus contain of
aconitine,

The investigations which arc being conducted by the Scicntific
Department render it probable that Nepaul Aconite and its active
alkaloid, pseudaconitine, will prove to be 23 valuable medicinally
as the Aconitum Napellus and its active alkaloid, aconitine, which
are now almost exclusively employed in Furope. At present there
is no large demand for Nepau! Aconite in the English warkets
chiefly because of the uncertainty which has hitherto surrounded
the nature of its constitaents and their precise medical action;
even the exact source of Nepaul Acorite is not yet settled ; although
the plant is usually regarded s Aconitum ferox, there is some

. 397-41 3-

L’lg”a

5.

some Indiag Acoaites, W, R. Dunstan.)

ACONITUM

ferox.

reason for doubting whether this is the case. I hope that the
attention of the Botanical Survey of India will be directed %o this
question.

Aconitum Napellus.—The one sample (6803) of the roots of
this plant came from Kaghan, Panjab. On examination the roots
were found to contain the same constitugnt, aconitine, as th¢ plant
furnishes when grown in Europe. The proportion of this alkaloid
in the present specimen is very small, and the sample compares
unfavourably with the roots of European origin which appear in
the English market. R

I shall be glad to receive for examination specimens of the
roots of these two plants from other districts of India, and also of
the roots of any other species or varieties of aconite than these with
which we have already been supplied.

A further report will shortly be made on the examination of
the later series of aconite specimens received ‘in June, 1897,
inclading & preliminary account of the constituents of Aconitum
palmatum.

A. Napellu

& poor
sample.

A. 397-413,
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AL DYEMORINDA.

—————
[Dictionary of Economic Products, Vol. V., Pt. 1., M. 651-716.)

AL CULTIVATION. DYEING axp PRINTING 1x TuE CENTRAL
PROVINCES.
Note by M. R. 8.JosHI, Supcrintendent, Nagpur Experimental Farm, specially
deputed by the Commissioncr of Settlements and Agriculture, Central
Provinces, to investigate the subject in the rural districts of Nagpur.

Acrecably to the instructions contained in Commissioner's letter

Agreeab.)

No. 4057-—103, date.] 2oth November 1896, I proceeded on tour on| oOrigin o{
. e b . . resen

the 10th December 1840 to the places where 4/ is teing cultivated nquiry.

which are Kulmeshwar, Saorer. Saorgaon, Narkhed, Patansaongi,

and Khapa. .
2. The villages in the Kalmeshwar Circle. where A7 isfound under é-v‘;‘ce’;j‘i’ﬂ .

cultivation, are Koosumbi, Waduila, Khurda. Ubali, Kapri, Saoner, | Is cultivatad,
Gujarkhedi,Dudhbardi and Saongi. Tte tvillages of Belona, Narkher,
Pilapur, Pardi were famous for Al cuitivation some ten years ago. In
these places a few remnants of old trees of A/ are found here and
there on the borders of the ficlds in a neglected state, A large
number of trees are cut up every year for fuel by the cultivators, and
the ficlds are prepared for jwar and other crops.  The places where
cloth is dyed are Patansaongi, Kalmeshwar, Saoner, Narkhed and
Saorgaon, These places are situated rear a river with running water.
and have, thercfore, become the seats of this industry as water is .
required in large quantity for dyeing cloth, ALl dyers use the Aniline

M. 651-716,
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CENTRAL
PROVINCES.

Cultivation
of Ai,

Reg. Nos.
8‘&‘08!» )
(Seeds 8910.)

Al Cultivation, Dyeing and Printing

—_——

colours, : - o
.z?nd not A7 Allof them areina critical state, owing to the
competition amonp

cheaper rate Ttht themselves 'for selling their dyed cloth at a
dyed witk /'{1 € Customers hesitate to pay a high price for cloth
with Aniline d"a“d prefer to purchase at a cheaper rate cloth dyed
4 yes, although these colours fade in a very short time.

by Si;e cl;]\:iucth is cultivated in the villages mentioned above, is sold
Bhandan, Di:: 0rs to traders who take it to Mohali. a village in the
Katori, ang 1 "Cf, Tumsar, Andhalgaon, Gihora, Mehediwada, Seoni,
sarn i,n thos:"“;- They told me that ti‘lis Al is used for colouring
District took zOP;CfS- A .lrader .fron? Pandbaria in the Bilaspnr
Saoner, by name I‘;/:" costing - R6oo, in 1896 from a cultivator of
Saoner. The arma Pz.trasram', a Lodhi by caste and residing at
serve as req boyzm dyed \"}th Alis used by the Mahar weavers 10
Parasram alsol'l ;ECII‘S for saiis and dhotis. This cultivator. Dharma
duting th,e ) : me that there has been a greater demand for A!

! dye in p?:fs;r::\ge);ea:. . ‘The people have taken a liking for the
sown with Al'in the Vilﬁ\gersm(;?;)i(g}?;;ai lii(l!n;x;)enl;ilms some fields
dat:é :Zghl\r;:erence to Commis.sioner’s endorsement No. 1433—163,
referred 0 in ¥ 1896, I submit my notes giving the information

paragraphs 3 and 4 of Dr. Watt's lctter.

(a) Forms of the Morinda Plant found.—The accompanying

;pecifx}ens represent the different forms of Morinda marked Choti-il,
adl‘-aland Sironj. Choti-él is a culiivated plant two years old.
Badi-il is the specimen :

of a tree fifty years old, and its heicht is
about 30 feet. y years old, and its height i

. Sironj is 2 specimen of a plant the sced of which
will produce fruit in the third vear.

No. 1 is a specimen of Cho;

just fit for being dug up.

- No. 2 Badi-il three years old,

No. 3 Sironj, three years old.

No. 4 Bady.
feet.

-4l two years old, the roots of which are

dl tree 3o feet high, the circumference of the stem being §

No. 5 specimen of Sironj,

4 also a tree 20 feet high, stem 4 fce in
circumference, g 4

When touring with Dr.

: Watt we did not come across the last
ment . ) ,
ntioned sample, When 1 inspected the fields sown with Badi-dl

at K i
oosumbi, I found that some plants had fruit and flowers and

M. 651716

Lcdgzr‘.

in the Central Prpvigices.

(R. S Foshi.)

some had not. 1, therefore, asked the cultwators .the reason for
this. The explanation they gave me was, that this {0rm of plant
which bears fruits the third year 1s Produc;d from t.he seed of
Badi-dl itself. 1 was not satisfied \mh. this explanation, ]and 1
requested them to show me the trees from.whnch the seed was col z\c;ted.
They were unable to do so, the seed being b'oughf by them. hen
1 arrived at Ubalil found a grove of Al trees in whlch.some tree.s bore
fruits, and some did not. There was alsg a mark?d difference in the
foliage and colour of the leaves of- the tree. ' . |
The leaves of the tree with ffuit,were narrow in comparison with
the leaves of the tree which had no fruit, see Sam;)I.e (4. and 5). On
enquiry I was told that the trees in fruit are called Szfan;, and they are
produced from the seed of the 'C/zali-lil. The ﬂo'w:,ermg season ¢?f this
trec is just the same as small Al, while the Badi-dl tree flowers in thc
hot weather. When the seed ripens it is collec.ted from the /*)jadz-a]
tree as well as Sironj trees which are growing toget'her. When this seefl
is sown plants known as Badi-dl are produced which do not b.ear fmn
for five orsix years, put the seed of Sironj produces S?e,(i the third year,
There are, therefore, three distinct plants of .4’1. Choti-al produces seed
i .ears, Sfronj in three years, and Radi-dl after five or seven years.
e Whether abundant or otherwise.—] have stated above
O tivation has decreased, and therefore the fields are not in

hat the cul
t In each of the villages noted above, there are not more

abundance. e
han 10 acres of AZ under cultivation. .
o (¢) Whether a Shrub or a Tree, in other words, the age

and height to which it grows.— Choti-il, Sironj and Badi-41, when
cultivated, are in a form of shrub Jom 1t0 3 feet in height. The big
trees are from 20 to 4o feetin height and are, Iam told, 30 to 4c
ycm:,zt))m'Seasons of flowering an.d of fr‘uifivng._._ Choti-il and‘
Siro‘nj grown from sced bear ﬂowers’ in fhe nnd«}d:e of August an(i
the fruits ripen in December. Badi-al b.oss'oms in Mayand June, and
its fruit ripens in September, October and November.

(¢) W hether the roots are collected and sold as a dye-

material.—The roots are collected and sold as a dve-swufl.

When I visited Dudhbardi ‘the digging up of the Badi-dl planis

MORINDA.

ENTRAL
PgOVlNCES.

Badi-ab and
Sirond.

Ly

)
separdte
forms of Al.

Decline in
cultivation.

A%‘e and
height which
the plant
attailns,

Flowers and
ruits.

Dye.

was proceeding. They were dug up bya kudalt or pickaxe. One

M. 651-716.
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man is able to dig in one day 20'x10'x2z. When he digs and
takes out the roots he separates the small roots from the big ones
and places them ip different baskets. The roots are sold by dojas
which is 288, The valye per doja is Rz5 to 40. As soon as
the roots are brought home they are divided according to their size
and cut up into sm 1\ pieces on a block of wood and sorted into

three cIassus—big,middling and small. Small pieces fetch a very
high price a5 contains more sy!

ostance and less wood.
(/) Season of sowing, natire of s0il required, ete.— )
seed, either of Chot; or Badj, i

S SOWP at the beginning of the rains. It
requiries Mooramdyuyap, soil, 1.¢2 soil containing 65 per cent. of clay.
The field should not be water-logged. It is sown by a seed drill
lengthwise ang Crosswise. It is sometimes sown broadcast.  The
seed of Badi-i; being big is sown at the rate of 165M er acre. and
Choti41 seeqd being small is sown at the rate of 8olb per acre. 1he
seed germinateg after 20 days, Iy reuires weeding by hand after a
month. Up 1o Novembrer or December two or three weedings take
| hoe cannot be worked as the seed is sown cross-
vise.  Cattle are noy very fond of eating the plants, but during the
has to be taken to ward off the cattle to prevent
them from trampling the young plamts. Chotiail occupies the field for
t¥o years, ang Badi-i] from three to five vears: but this period is ex-
tended by one or 1y, YEATS just as it suits the cultivator. The vield

of root per acre of Choti-ql is Li6olh and the yield of Budi-ii is
double that of Choti-ql,

(¢) Whether tico distinetive forms
distinction between Choti
me.  Choti-4} comes to

of Al erxist.—A
and Badj-il exists in the places visited by

maturity in two years, and  Badi-i/ in from
three to five vears.

Sironj comes 1o maturity in three years, but
nobody sows a field of Sirony separately.

(l;) Demana for Ar
quantity of 47 woulq be pr

(;’) C’onsumpt{on 0
and the cultivatorsg attrib

—If a demand were created, a large
oduced.

f Al _The consumption of A7 has declined
ute it to a decrese in the demand.  The
dyers get Aniline

. colours cheaper, and therefore Jo noy tike the
T .; R

°}’b1°. of buying 47 roors and preparing a dye colour from them,
which is g troublesq

me process.
M. 651716,
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JPossidility of the adoption of H"”‘"‘f’ and l.’erlcin’s
Cf). reparing a dye-stuff.—The 'culnvatcn;s will not b.e
z:'l:lc:ht‘:)dp‘::p{:re a dye-stuff, but if a merchant or a firm prepart;s :;
i heaper or at least a price ‘equal to that fe.tc €
d nl!s lt'at : ch dyers will buy it willingly and use it for
. i e b, eIf tlfe demand is increased, the cultivators will
Ay ts in any quantity. The superioritw of the A
it 'z:lob the d);ers as well as by the customers, but the
dwhrec?g?nwilliig to loosen his purse, and ghe dyers, therefore,
C"fmm" lsl' le to the market ywhich can satisfy the customer, '
T ‘r(;ceed to give an aceount of the method of dyemgf
clotlll ::t‘:l /I}l. This method was described to me by Jagoba Shamoji
i tansaongi.
Ra"(g la )N Io’i'z:ta staﬂe.iThe first proce’gs consists.‘in SI'Eep.ing th:azi:;t:
in a svlution of sheep’s dung for 24 hours, nfixt rs:‘r:]l:g l\i;tser b
i Pl
in running “nu'ar and Spr(:z:enmti:::s.su'}his‘ process occupies one '
e 0"321(::;‘(’)‘:; ?\'hich has passed through the above process is |
;1::))"[ § s;;?: proportion of sheep dung tf) water is 1. to. xz.s —
(2 Second Stage.—Sample No. 1is steeped six tim e ol
. (2) isting of sheep dung 2ib. papadihar (SampleL‘ o.' )s ,J
oo CO".S’S - 1 water to bring it'to the consistency of a hqutd,.and i
o ?11 §ﬁ) nn(' N SiX coatin\gs of the above solutions are gwen.j
(;‘rliid':)l:\-:l::lsu’li’(;:‘is s.umcicm to dve 100 vards of gloth. T(};e ds:;:;ej
" ced 1 olution six times an ¥
O a'fmm?:cj): T'z:klzzjl;n:dsso:fpc;lh is 13l Soap {Sample No. 7) ‘
e solution Oﬂ"éicnlz to steep the cloth. Sample No. 2 has p‘assed'
AN ]~ rocesses and Bccupies a day or two in preparing it,
through lh,e ?[j(”\:tfigc ;_T}xe above sample is next washed in running |
N (3) Zl(ll:”)e‘d “.he;] wet in a solution of myrabolan ('z%tb T".m-:
e, suificient to dip 1co yards, —only the skin of{
holan po\vde: anflin\:;attlc): ceeds are thrown &way). The cloth is thren, |
the fruit is taken 2 §

i v ied No. 3.
i ample is appended marked 2 . ‘ |
(lne(d-) };:):tr:rt)h Stazle —The clgthis again dippedin a solution of |
4 . > cla :
zlb of alum and dried, No. 4 is given to this samgle,
(5) Firth Stage.—Sample No. 4 is washed in clewn water an
dried in the sun. This picce of cloth is then dipped in a copper veese]

M. 651-716.
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IORI“DA.\ Al Cultivation, Dyeing sod Priating T No. 11-A Choti-41 18 months old fit for dlgog\ng- f;?&‘vmcss.
— e T o ' ’ ’ old. -
pUENTRAL | containing water and 8 of powdered Al toots. It is boiled until it No. 13 Bads dcllfl:lom:siuo
bubbles, the cloth being turned upand down while boiling. The cloth N"_" 13-4 .. Il rs old '
after cooling is taken out of the solution and washed and drieds . - No-1s Badl-;- 3y ditto'
Reg. Mo 8018 T'his sample bears No. 5. In order to give the cloth some degree + No 13-1; . }t;Oyears 14 found in the field of Badi-d from
of stiffness, it is dipped in a solution of rice flour kanji. L No. 14 Siron/ which sample No. 13 i selected.
(6) Sixcth Stage.—When the cloth is to be printed with any design, A dito ditto.
No. 3 sampie is taken and printed with wooden moulds with an ipk -~ No.1# s of Al growing ina Jjuar figld.
made of the following ingredients, viz., 21 gum, 1hred ochre (ger®) - No.is O)\d — ditto ditto.
mg(r%?'s‘)?“ 1h sample No. 8 alam, and 10l water. When the above substances No. 12-3 di-dl tree 30 (ee: high at Obali.
are well mixed, they are passed thrcugh a cloth and the ink is ready . No- 1 Aa ditto ditto.
Reg. N for use. There are two kinds of ink—red and black. The above No. 16- ditto ditto Pardi.
?:gs oo'.ssox ‘_“Sredients produce a red ink. The sample is marked 6-A. Black No. 17 A ditto ditto. ‘
. ink is produced thus :—Sulphate of iron 1B, gum 1band 4B water. No. 17- .. owing side by side to No. 16 at Obali.
The above substances are well mixed and strained. . No. 18. Sironj 17€¢ g:mm ; ditto.
A sample printed with this ink is marked 6-B.in sampte 6. - This - N ISW.A $) No. 19 and 10D Choli-#1 t00tS-
contains several kinds of printed designs with the above two inks. (room) { )f Ba;iz'— 4] roots in 3 bags sorted as %P small ¥° Rog. Nos.
(7) Seventh Stage.:The printed cloth is lightly washed in clean No. 20 m'b ° 20 bi 8008,
: water and dyed red by the fifth process, when Jajams and Rajayis mlddsl‘“&l:of g-.year old Badi-di roots eatent by worms but 8906,
“‘(k‘o?ﬁ??zo are to be prepared. Sample No. 7 is a piece of Jajam. No, 21;1_ ::“cl:n be used by dyers 28 well. 8904,
(8) When the cloth is to be used for Pafals and Saris for wear- e b of Sironj ro0ls. This is not sorted into grades. 8005.
ing, the printed cloth is taken and dipped ina solution 9f ID of No. 32. 10 ‘.) 4l seed 8907
powdered myrabolans and water, and then dried. It is- afferwards No. 23. Badl-' ls d sova.
dipped in a solution of 21 of alum and water, and dried. This cloth No. 24. Choti-dl seeC. da umbeliata, I did not come across| - 008,
is then washed in the running water and dried, and then dyed with ) No. () As for M: m;ore unable 0 collect eithera botanical 8910,
Al dye with the fifth process, Sample No, 8 has gone through all the plant, and 1 am, (hEreIOT®
the above processes. '

specimen of its roots. .
Specimen No. g is of a plant locally called DAati. The flowers

of this plant are used for colouting the cloth before it undérgoes the
fifth process. It produces a yellow colour: DY using it a smaller
quantity of A7 roots is needed to colour the cloth, Itis notaoecessary Sb
that cloth to be dyed with 4! dye should be dipped in a vat contain- '
ing the above flowers. The colour obtained from these flowers i3 S v D Mq S IRE
sitply an adjunct. c8
With reference to paragraph 3 I submit the botanical specimens M‘\‘?
of the plant in different stages of its growth i~

No. 10 Choti-il plant 6 months old.
No. 10-A  divo

ditto.

M. 6 or digging P.O.— —11-4- s.—'z,zoo-—' W. B.G,
l.n ol ths old fi for digging. , G.1.C. P. 0.—No. 332 Ro & A—11-4-9
. 651-716,



	168779_Page_001
	168779_Page_002
	168779_Page_003
	168779_Page_004
	168779_Page_005
	168779_Page_006
	168779_Page_007
	168779_Page_008
	168779_Page_009
	168779_Page_010
	168779_Page_011
	168779_Page_012
	168779_Page_013
	168779_Page_014
	168779_Page_015
	168779_Page_016
	168779_Page_017
	168779_Page_018
	168779_Page_019
	168779_Page_020
	168779_Page_021
	168779_Page_022
	168779_Page_023
	168779_Page_024
	168779_Page_025
	168779_Page_026
	168779_Page_027
	168779_Page_028
	168779_Page_029
	168779_Page_030
	168779_Page_031
	168779_Page_032
	168779_Page_033
	168779_Page_034
	168779_Page_035
	168779_Page_036
	168779_Page_037
	168779_Page_038
	168779_Page_039
	168779_Page_040
	168779_Page_041
	168779_Page_042
	168779_Page_043
	168779_Page_044
	168779_Page_045
	168779_Page_046
	168779_Page_047
	168779_Page_048
	168779_Page_049
	168779_Page_050
	168779_Page_051
	168779_Page_052
	168779_Page_053
	168779_Page_054
	168779_Page_055
	168779_Page_056
	168779_Page_057
	168779_Page_058
	168779_Page_059
	168779_Page_060
	168779_Page_061
	168779_Page_062
	168779_Page_063
	168779_Page_064
	168779_Page_065
	168779_Page_066
	168779_Page_067
	168779_Page_068
	168779_Page_069
	168779_Page_070
	168779_Page_071
	168779_Page_072
	168779_Page_073
	168779_Page_074
	168779_Page_075
	168779_Page_076
	168779_Page_077
	168779_Page_078
	168779_Page_079
	168779_Page_080
	168779_Page_081
	168779_Page_082
	168779_Page_083
	168779_Page_084
	168779_Page_085
	168779_Page_086
	168779_Page_087
	168779_Page_088
	168779_Page_089
	168779_Page_090
	168779_Page_091
	168779_Page_092
	168779_Page_093
	168779_Page_094
	168779_Page_095
	168779_Page_096
	168779_Page_097
	168779_Page_098
	168779_Page_099
	168779_Page_100
	168779_Page_101
	168779_Page_102
	168779_Page_103
	168779_Page_104
	168779_Page_105
	168779_Page_106
	168779_Page_107
	168779_Page_108
	168779_Page_109
	168779_Page_110
	168779_Page_111
	168779_Page_112
	168779_Page_113
	168779_Page_114
	168779_Page_115
	168779_Page_116
	168779_Page_117
	168779_Page_118
	168779_Page_119
	168779_Page_120
	168779_Page_121
	168779_Page_122
	168779_Page_123
	168779_Page_124
	168779_Page_125
	168779_Page_126
	168779_Page_127
	168779_Page_128
	168779_Page_129
	168779_Page_130
	168779_Page_131
	168779_Page_132
	168779_Page_133
	168779_Page_134
	168779_Page_135
	168779_Page_136
	168779_Page_137
	168779_Page_138
	168779_Page_139
	168779_Page_140
	168779_Page_141
	168779_Page_142
	168779_Page_143
	168779_Page_144
	168779_Page_145
	168779_Page_146
	168779_Page_147
	168779_Page_148
	168779_Page_149
	168779_Page_150
	168779_Page_151
	168779_Page_152
	168779_Page_153
	168779_Page_154
	168779_Page_155
	168779_Page_156
	168779_Page_157
	168779_Page_158
	168779_Page_159
	168779_Page_160
	168779_Page_161
	168779_Page_162
	168779_Page_163
	168779_Page_164
	168779_Page_165
	168779_Page_166
	168779_Page_167
	168779_Page_168
	168779_Page_169
	168779_Page_170
	168779_Page_171
	168779_Page_172
	168779_Page_173
	168779_Page_174

