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Tris magaszine is published in the interests of the
members of the Agricultural Students’ Association; it is
intended to serve as a medium for the accumnulation and
diffusion of agricultural knowledge.

The magazine will be published monthly during each
session of the Agricultural College. It will contain concise
reports of the papers read before the Association, and of
the discussions held thereon; also contributions by
members and ofiers of interest and of usg to persons

interested directly or indirectly in promoting agricultural
jous reforms in the husbandry of the

inquiry and judic !
country. - It JiuiQr osed to set apart a page of the" publi-

cation foy nd answers. o
iy ot¥s of the magazine will do their
‘best to §n spgpial use in the diffusion of ¢ 1

§ usefulnforfation, they wish it to be unders.
wffhe mazagine as a medium for colle.
and venture to hope

v eWs any
that they Nk un
. ing and ftoring pgricultural facts,
that, in their endeavour to carry out this object, they will
¢ pient with the hearty co-operation of the members of the
~ Association now scattered widely over India, engaged in
mibnltnr@i pursnits.  If these members support the
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magazine, in the way it is expected they will do, it cannot
fail in being of great use not only to the members of the

Associatior_l, but to all engaged in agriculiural reform iy
> b ) -‘
), Dt
i ENGLIS Ny TOULTURAL PROPOSITIONS
kel £ -

. Lawgg, Barr,, L.L.D., F.R.8.

Great Britain is not cultivated by thoge
ut by others whe P2y a money rent,

2. The mode of cropping and the sale of the produects
of the land are regulated by customs, agreements, or leages,

8. Restrictions are placed upon the crops which may

Id, but no restrictions

are placed on the sale of the products of animals, or on the

sale of the animals themselves,

4. The employment of purchased
manures does not, form part of the contra
owneér and the occupier of the gojl.

cattle foods or

5. In special cases wh
sale of a crop—hay,

tract should he consu

ere permis. ‘on is given for the
for instance——which under the con-
med on the land, 5 stipulation that

nure shall be imported for each ton
of hay sold, is generally inserted in the contract,.

/ 6. The soils of the country generally, when firgt

ght into cultivation, contained larger stores of fertility
// t they do at the present time,

7. A gradual exhaustion of the soil appears to-be the
prevailing system under which farming is carrieq on in this

ct between the -
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i ility from the soil. The tenant
, certaiﬁham:;zeofl:: iffae:lf)‘tl'.;fzrfportion for the purvose
n;aiufilllsznzrup vegetable products, sucl.l as roots, straw,
gzc. , but these must be returned to the s‘oﬂ. vl
9. The lighter class of soils contain a co:]l];; nively
all amount of fertility ; and in consequence ly ot
be Itivated profitably without the import of cattle o
bedc urt::Zuresp The pecessity of this imported fe:tlh Y,
:ﬁhough admitted, does not formhp'a,;t of t::f:::;a(; l;d N
i otations which are s
lot: ofT};idv:Z;o:vSh:ch may be sold, may be su'pposed t(i
bear some lation to the fertility of the soil and.zts compe
o s:m:uiiish—from its own resources, and W‘lth(.)llt a(r;‘y
:Zfl:iyblg decline in the crops—the amount of soil ingredi-
orted each year. ' .
- :zlzp The consumption of imported cattle fo;ds;zﬁ(;:;l;
countr); is & removal, in a concentrated form, of the fe
e smllilfououl: :1:‘(7:111. imports form valnable additions to
12 A bo s riculture of the country must ' depend
o on tilheoi%‘ertility of its own soils.—~Agricultural
mainly upon
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PROCEEDINGS OF THE ASSOCIATION.
Saturday March 7, 1885: .

The President W. R. Ropertson, Esq., in the Chair.

as i—
The paper read w OUR DRY LAND.

By Mr. C. K. SUBBA RAO.

' tly read by Mr. Buck,
s from a paper recen
" aJpp;"(:'venue and Agricultural Depari.tment o.f th;
Sacrofary, t of India, at a Meeting of the Indian ’sectlon ot
'(’;'lovirn’}:t’;‘ of Arts, "London, that when the Famine report
the 'Soci .
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was written, there were about 300 million acres of cultivated
land in British India, of which only about 8 million acres
were watered by canals and tanks and 12 million acres by
wells. 280 million acres or 98'3 per cont. of the whole
area was thus dry land. If the figures really refer to the
cultivated, and not merely to the occupied, area, it is
manifest that the extent of occupied dry land must be
more than 93'3 per cent, of the whole area under oceupa-
tion, because the greater part of the unirrigated avea
carries but one crop during the year, whereas a portion of
the irrigated area is cropped twice annually. In this
Presidency, out of 18% million acres of occupied land
excluding South Canara for which figures are not a,va,ilabk;
14} million acres or about 79 per cent. of the occupied area,
18 dry land. In many of the Districts the percentage is
much higher. For instance, in Coimbatore, the extent of
occupied dry land is about 90 per cent. of the occupied area
Cuddapah 93, Kurnool 95 and Bellary 9. It is only ixi
the Districts of Tanjore, Chingleput, Ganjam, and Malabar
that the wet arvea is larger than the dry area and in
Godavery both are nearly equal, While these districts
support from 273 to 583 persons f)er square mile,
the drier districts of Bellary, Kurnool,” Cuddapah and
Coimbatore support only from 90 to 211 persons per square
mile. It is thus evident what an important part irrigation
plays in the development of the food resources of tho
country. Government apparently intend to bring more dry
land under the influence of irrigation ; this s, indeed, highl
desirable owing to the uncertainty of rainfall gvep thi:‘
greater part of the country. But Government may bring
alarge area of dry land under irrigation without further
investment of capital in irrigation works, if they only take
gte?ps to prevent the waste of water which is at present
going on. In my ‘ Vernacular Quotafions on Agriculture,*
1 have adduced the evidence of famous Tamil poets ot th’c
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agricultural class to show that water is used in excess in
paddy cultivation for the sake of the fertilizing silt.  The
tyot is helpless, as regards water-supply only, and not as
regards manure, this country being so rich in manurial
resources. It would be very beneficial to agriculture if
the State would make a number of careful experiments
in various parts of the Presidency and show whether by
the proper use of manure, water cannot be largely saved
for the benefit of alarge area of dryland. If the State
pz-ovide' fresh irrigation works, these will, of course, be
utilized for paddy cultivation, and thus the area of dry
land brought under irrigation would not be great. It may
not be politic to interfere with the extent of paddy -
cultivation ; but if Government desire to develope the food
resoyrces of the dry land to the largest extent and with
the least expenditure of money, they must, by all means
discourage any further exteusion of paddy cultivation.
The common wheat (Triticam vulgare) of Northern and
Central India was grown with tolerable success last year
on the ¢ blowing sands’ of the Saidepet Farm. There
can be po doubt that common wheat will yield in the
better climates Of this Presidency at least 14 bushels or
868153.‘per acreson soils of averagé fertility, and, under fair
treatment, Thepresent outturnof paddy under similar condi-
tions, is not more than 1,300Ms. of which ouly about 8601bs.
is rice. Mr. Buck estimates that the area under irrigation
at present, may be increased ten-fold over the region of
uncertain rainfall. To do this most economically, all
attempts ab further extension of paddy cultivation must be
as far as possible discouraged, and the growth of wheat,
maize, or other superior cereal food crops must be
encouraged. It is advisable that the land which may
hereafter be brought under irrigation should be charged
« only with water-rate varying in amount according to the )
pative and water requirements of the crop cultivated,
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instead of with the wet-assessment irrespective of the
crops cultivated. If the water-rate for paddy be fixed, as
it should be, much higher than for wheat, maize or other
superior corn crop, there will be a wholesome check on the
extension of paddy cultivacion. In Spain, for instance, the
cultivation of rice is strictly prohibited, at present, beyond
certain limits, as Mr. Clements Markham says: This
question of restricting the paddy cultivation without pre-
judice to the development of the food resources of the
country is one of vital importance, and I can only suggest
it for the serious attention of abler men than myself,

The provision of wells for dry land is even of greater
importance than the extension of canal and tank irrigation ;
for by wells, we can command a supply from the unfailing
“ underground seas,” as Mr. Buck calls the store of subter-
ranean water, at times when the other sources aro exhausted.
The Madras Land Revenue Report for 1861-62 shows
only about 285,534 acres of land irrigated from wells in
the whole Presidency, excluding Malabar and South
Canara. There has probably been no great increase since
then in the well irrigated area except iie Coimbatore. In
this District there were only 17,134 acres under well-irriga-
tion in 1866. There could not have been Yhen more than
about 5,700 wells. Mr. E. B. Thomas, to whom Coimbatore
is greatly indebted, so far encouraged the digging of wells
by lending money without interest, on the mere security of
good land, that in about 5 years, the number of wellg
multiplied more than ten-fold ; for in 1871-72 there were
57,432 wells. This shows how public prosperity can bo
secured by providing wells for the dry lands,

Though Government may do all that they can, in the
way of extending canal, tank, and well-irrigation, the
" greater part of the occupied land will remain unirrigated.

Dry land is at present almost the on]y' food producing urea

.
. .
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for the rapidly increasing Ifopula,ti.on. For u;ztanciei,li ;1;
1861-62, the population in this .Premdency was 1215 million
people and, the extent of occupied dry l_and walslz }blzen o
acres. In1882.83 we find the popula.tlon to : am:lem% o
million souls and the extent of occupied dry a.x%ll' il
lion acres. While there was an increase of 43 m }onreased
of dry land during the 20 years, the wet area was uzzent o
only by about 1 million acres. There is ab tprdin 2
other alternative for the people b}lb to go on ei en afe ”
dry cultivation as population increases. b'll‘ ereaSte s

resent about 17§ million acres of cu}tlva et wcess&rily
fand most of which is very poor, a.'nd.whlch must ne ey
be brought under cultivation within a ct?ntug o;em ’;n .
recourse be not had to other means of mefatmg }e: fomand
for food, of the greatly increased.polp;ill'a;tlc::ds:;:e —

i i cu

gra‘t:'.o(l)]f, ﬂile::ilcl?lﬁx:r‘;?ngv?t oIfn aIlgrrilt;is;h In’dia,, there a,re1 sai;l
:zell:e a.bcr:ut 100 million acres of cultivable waste dry land.

turns and the cultivation Bt&t:lSthS,
showvl;}lllz.tla:tt :::sselxl; :.Zout 90 acres of land are cultivated
for every 100 persons in this Presidency. Of that ax:a.,
20 acres represent;; the area under padc?y, 516 acress ;1:) esr
food corn crops; and the rest under m.lsce} aneou tio};
fOOpersons requireabout 500 cwts. of graa_r: 1fox;D (;(:isglzxz)pcwm,.
20 acres of wet land will supply them w1 ! at B
of grain, and the dry lands scarcely supply o balanes, o
that in 1882-83, about 3 cwts. ?f grain was . tpwm -
excess of the exports for every 100 persons. b ier doy
be seen that notwithstanding so la.l.'ge an z;,}'ea e
cultivation, the people of this Presidency 1Efe a o Tay
mouth” existence and can have no store o lglg'ra Raded
by against an adverse season. Irngatlox; agevelop;r
been noticed as one of the best means Jor de clop
the food resources of the country. But ..s'u') uhl
cultivable area must after ~highly

greater part of the €8 manner,

irri ider the best mea-
unirrigated, wo must consi
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the productiveness of the dryland. It was with the express
object of ultimately improving the dry system of cultivation
that the Saidapet Experimental Farm was established by
Government. Itis my present purpose to show how far
the dry cultivation of the country can be improved by
applying the experiences obtained on the Farm. Fortn-
nately, good results having been obtained there, even
ur@.er the worst conditions of soil and season, there is
little room for doubt but that the experiences gained may
be applied with great benefit even to such poor soils as are
now available for applicants. Before stating what improve-
ments can be effected, I must show how defective the
present system of dry cultivation is. How meagre 13 the

uet profit per acre in the cultivation of dry land may be
seen from the following statement :—

Average Net return | Gross return
Disrricrs. Assessment | _ POTBCTO | Dot Acre ==
per ere. | = twice the | 3% times the
assessment.| assessment.
Ganjam Ly o) 4t 2iTuf 8] 4| 715
Vizagapatam 11 11101 21 31 8{ 3111} 5
Godavari 1,91 3] 3] 21 6l 85| 4 2
Kistna 118121 3) 0| 4] 51 0f 71
Nellore 12y 702 5{ 2] 38{13]11
Cuddapah 0113 44 1710} 8] 2112} 5
Bellary O 8111} 1) 3} 6 2{ 1! 1
Kurnool 1 0} 381 2 0! 6| 3 6| 2
Chingleput 1y 2)p 61 25 0f 83]13} 8
N. Arcot 11 681 61 2113 01 4)11} o
S. Arcot 1711 0f 81 6] 01 5110( 0
Tanjore LI 31107 21 71 81 4 21 7.
Crichinopoly 0116 21 1V 14| 44 3] 2 7|
MadUra T ot 41 2{100 8} 4] 71 1
Tinnevelly S0P 12E 3 10 8 6 2] 8]0
| g01mbntore 0114 9} 1113} 6 3{ 11 ¢
bal;em 11 25 91 21 58 6| 3[15]10
abar 1099 9131 3, 6] 51 5|10
WAY O verage ..l 1] 8] 0] 2] 61 0| 31151 6
greater pary A
Dry landis at p— -+ 1%

[
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1t appears from the Settlement Reports as well as the
District Manuals that Rs. 10 is the largest amount of
nrofit which a ryot may expect even under the best circum-
;tances from dry land. Itis very surprising that the net
return from even the rich black and red soils has been
found by numerous experiments to be not more than about
Rs. 2. For in Fasli 1290 or the year 1879-80, 144,877
acres were under cotton cultivation in Bellary, and the
corresponding assessment was Rs. 140,818 or scarcely 1
Rupee per acre. In the same year 204,777 acres were
cultivated with cotton in Coimbatore, and the assessment
corresponding to this area was Rs. 207,986. Similarly. the
assessment on cotton soils was very low in other districts.
To show how low is the out-turn from even good dry lands,
T may further state that the settlement officer in Kurnool,
which District is as noted for its cholum’as is Bellary,
found as an average result of 7 experiments that the ont-
furn of cholum from Ist class red loamy soil was 213

measures per acre or about 532lbs. and from red sandy
soils 148 measures or about 8571bs. And yet these results,

the settlement officer states, relate to the best villages in
the 1st group. In fact, the highest yield of cholum
recorded for Kurnool is 480 measures or about 1,2001bs. per
acre. Such an out-turn of superior unirrigated cereals has
. repeatedly been obtained in ordinary seasons from the far
inferior soils of the Saidapet Farm under moderately good
cultivation. The average yield of raggy in the Saidapet
Talug in which the Farm is situated, is 266 measures or

about 6701bs. per acre which does not compare fgvourably
with the out-turns obtained from the poorer soils of the

Farm during the bad seasons of the last two years, While
‘the average net return per acre of dry land in the Prj\sv
dency is about 24 Rupees, {:he net retuzjn fr%eir
ocultivation of cotton and 11'1mze on the S?‘.’f‘sr highly
haseusually been about Rs. 30 per acrey.. manner,

° -
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times the net return now obtained by the ryot. What
does a net return of Rs, 30 per acre from cotton cultivation
ou “the blowing sands” of the Saidapet Farm mear ?
Surely an annual increat}e to the wealth of this Presidency
alone, of at least 40 million Rupees obtainable from the
1,456,428 acres of excellent black and red soils which are
now unger cotton cultivation. It is very fortunate that
the fertile, retentive and hygroscopic black soils as wel] ag
red soils should form no inconsiderable portion of the
driest regions of the Presidency. There cannot be the
least doubt that these soils can be made to yield under
skilful cultivation, more than 200lbs, of clean lint per
acre, and about 1,000lbs. of maize or other good grain
from each acre under cotton cultivation. For the cultiva-
tion of cholum on black soils, one good downpour of rain to
get the seed in, and a couple of good showers to bring it to
maturity, it has been said by Mr. Banbury, of the Revenue
Settlement, are quite sufficient. In cortain parts of
Coimbatore, ryots warp their black soils with red silt
obtained by damming the neighbouring jungle stream.
A mixture of black and red soils is thus produced, whick is
called ¢ Mathavay munn’ in Tanil, and is considered better
than either the black or the red soil. It ;s a great pity
that the productive capabilities of these excellent dry lands
should remain to a great extent dormant, The excellence
of the black soils is due to a great extent to the
abundance of organic matter in a fine state of division
which they contain, and indicates the importance of
organic matter for this country. quortunate]y, the
prevailing light-coloured dry lands of the Presidency
“ve seriously deficient in organic matter. Mr. Buck
V&Y “af an American Farmer when introduced to Indian
greater | remar?ed': “How can these people expect tu
Dry land s av r land, when they not only do not put a
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/scra,p of vegetable matter on it, but actually scrape, pare

* off, and remave every morsel of vegetable matter that they
fiad on it.” The Saidapet Farm has pra‘cti.cally taug‘ht a
;rery easy and inexpensive method of enriching .the light-
coloured, or sandy soils with organic matter derived from
the carbonic acid of the air through the agency of pl.axfts.

= I mean, of course, green manuring. Of the 16§ million
acres of dry land in this Presidency, only 478,5.}71 a,cr‘e;s or
scarcely 4 million acres carried a second crop during 1?8'~-83,
when the season was very favourable, as the Admlmstf-a-
tion Report for that year will show. What was done with
16} million acres of dry land during the year ?- .It must,
of course, have been lying waste. These 16} million acres
could have been made to produce 2 crops of horse gram for
gréen manure or fodder, one before, and the other after the
cold weather crop. Even the 478,371 acres could- have
been made to produce one crop of horse gram previous to
the hot weather crop. The weather was very favourable
in 1882-83 for growing horse gram during any 3 months
between January and May, and again between. May and
September. In ordinary seasons, the harvesting of the

“ cold weather food corn crops may be a.rra,n'ged to take
place early in January. It will then be ;?oss1ble .to grc;lw
horse gram even in the absence of any rain, provided tde
land is ploughed on the very day that the crops are r?ape L.
For instance, Field No. 10 of the Farm was treated in this
manner in 1882-83, and produced 3 tons of horse gram
plants per‘ acre without any rainfall whatéver. d3 %r l:-
ploughings even with the country pIOl.lgh and abou
¢ measures of seed are all that is required to produce
a crop of horse gram for manure. It is the duty of all men
who have the welfare of the country at .heart, to use .then'
jofluence towards thg gemeral ad({ptlon of t}'us highly
beneficial practice of green manuring. In this manner,
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many million tons of organic matter may be added
anhually to the soils of this country. . As any number of
crops can be grown on dry land without extra assessmeny,
I do not see what difficulty the ryot will have in adopting it.
Some of the drylands are so deficient in organic matter
as to be unfit for cultivation. Such lands, however, if not
far from large towns where there is a good demand for
fuel, and from Railways, may with advantage be planted
with casuarina. Waste lands are obtainable for this
purpose, free of any assessment for the first 20 years, no
assessment being charged even if crops be grown between
the lines of trees properly planted. The improvement
of the soils being the primary object, the sheddings
must peither be sold nor allowed to be taken away as
at present.

(To be continued.)
HISTORY OF THE CATTLE DISEASE PREVENTION
DEPARTMENT.
BY J. MILLS, M.R.C.V.8., ARMY VETERINARY DEPARTMENT,
INSPECTOR OF CATTLE DISEASES, MADRAS,

In the year 1865, Government thought it desirable to_

appoint a veterinary surgeon to investigate an extensive
outbreak of cattle disease which occurred in the Nilgiri
district, and to inquire into the nature of it on the spot,
and alse to ascertain a suitable mode of dealing with it.
The officer appointed, the late Mr. Thacker, looked upon
the malady as Pleuro-pneumonia of the most virulent type;
80 much so, that, on the average, not more than two per
cent. of those attacked recovored ; and by which visitation
it was said that the large cattle-owners among the
Todas and Badaghars were reduced from comparative
wealth to absolute poverty. But, subsequently, Mr.
Thacker came to the conclusion that his former diag-
nosis was wrong, and he looked upon this outbreak to be
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true Rinderpest, in which opinion, after a serv?’ce (_)f three
years as Inspector of Cattle Diseases, I am inclined-to
cencur, as this malady is of somewhat frequent occurrence
there. From this date, and from the good' service he
rendered to the Civil Government, it was considered a.bs}:)-
lutely necessary that a veterinary smjgeon should be
transferred from the Military Department for thfa purpose
of investigating future outbreaks of disease. This ari;ouz
duty Mr. Thacker undertook single-ha:nded, and wi o:d
the slightest assistance whatever, which was, we ne
hardly add, work for many.

From the records before us, it would seem that Mr%
Thacker coutinued steadily at this duty until thz end o
1871, and during that interval he seems to hav‘e : ;ne a.lf
enormous amount of good in every part of the 'Px esi :n(;zre,
50 much so, that on his relinquishing.t}‘xe appomtmer; ,t e,
we have heard it stated, was of opinion that. the futur,
services of au officer as Inspector of Ca.ttle DlseasesP werie
unnecessary, as he said “ that .the natives of thja res(;
dency bad such & firm belief in his mode of prev‘;mt‘,101.115,}::,)1‘11 ,
the drugs he used, that Government could do wi

" one.”

B

Two years later (1878), however, a severe outbreak oi
Murrain, in the Chingleput distri.ct, compelled Go:(:n‘m;en-
to seek again the aid of & professional man, and Ve . r;x;o ;-y.
Surgeon Pritchard, of His Excellency the Governor :;o o ze
guard, was selected for this purp.ose. He.seemz o
worked on somewhat the same lines as his pre eceli o,,
but &id not evidently place much faith in Thac ?: :
medicines ; for he reports, on a subseque‘nt Outbrx.eak, t a,f
out of 1,460, the total number of cattle in four v:il.lages od
the Cuddapah district, 260 were attacked, 122 die t, a.:

80 recovered; the rgmaining 1‘08 were reported 010;
otill Sick. 1In the village in which it first broke out
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cattle died. This outbreak was said to be Epizootic
Aphtha, but from the high mortality, we surmise that it
must have been Rinderpest. In 1875 Mr. Western was
appointed Inspector of Cattle Diseases, but in 1876 was
ordered to revert to the Body-guard from the Revenue
Department? under which he had been employed.

From this time up to 1882, nothing was done, with
the exception of an occasional employment, when req’uired
of a veterinary surgeon, until the appointment was mad;
a permanent one in the month of August of that year, and
from that time I commenced to form the Cattle Disease
prevention Department as sanctioned in G. Q. No. 1917
12th December, 1881, When complete it will consist o’f
the following officers :— |

Inspector of Cattle Diseases

Deputy-Inspector of ,, .
Local Cattle Disease Inspectors ...

LY e

[}

L

Total 4
. The Department at the present time contmins one
nspec.tor, one Deputy-Inspector, and 14 local, and 4
probationary local inspectors. The Deputy-Inspector is an

i

[ &)

ex-farrier-maj '
rrier-major of a Madras cavalry regiment, and was

app.ointed on account of his knowledge of the natives and
thfalr lafxguage. He also acts as assistant to the inspector.
His duties are to continually itinerate, to superintend the
work of the local inspectors, and, when not on tour, to
render practical instruction at the hospital. ,

he ;I‘he. local inspectors are specially-selected graduates of
i gricultural College. "Fhese men undergo a training

,.ex: ;f thre? years, after which they are appointed as
probationers in the Department, and in this capacity have

to serve a furthe
r term ' . .
time they are ung rm ‘of twelve months, during which

sur=r8iligce of the

~

Deputy-Tuspector. Every montH they

er my immediatg tuition, or under th® -

I'e
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have to pass a severe examination, both practical and
theoretical, on the subjects which have been taught them.

¢ (a) For this examination the total number of marks
will be 100, viz., theoretical 50, ard practical 50.

(b) At the termination of the twelve months’ course, a
fina] examination will be held, and those students who fail
to qualify will be put back without promotion on the
following scale. Those who pass will be promoted as
follows :—

Promotion to the grade of Local
Cattle Disease Inspector.
50 per cent. & under 60 per cent. Put back for instruction for one

60 per cent. and over

month.
40 per cent. & under 50 per cent. Pat back for instruction for two
: months.
Uunder 40 per cent Put back for instructiou for three
months.

() Unsuccessful students will be told in what subjects
they have failed, with the view to their giving special
attention to them during the interim they are so put back.

(d) Students who have so. failed will be examined

_monthly, and if they do not reach the standard of 60 per
cept. within three months, which will be the maximum time

allowed to qualify in, their case will be referred to the
Director of Agriculture for his consideration as to whether
it is desirable to retain such candidates longer.

(Te be continued.)

THE EIGHTH ANNIVERSARY OF THE COLLEGE.

The Anniversary was celebrated on the evening of
Saturday the 31st January Sir Charles Turner, c.1.E., Chief
Justice of Madras presided. There were present His
Hrighness the Maharajah of Vijianagram, @.c.s.I,the Hon’ble
C. G. Master, Member of Council, Mr. J. H. Garstin, c.s.1,

o
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M.ember of t:.he Board of Revenue, Mr. H. B. Grig8
Director of Public Instruction, Mrs. Grigg, Colonels Bruce
and Magrath, Brigade-Surgeon Keess, u.p., Principals of
the Madra.s Medical College, Dr. D. Duncan, u.A., Principal,
Presidency College ; Mrs. Duncan, Mrs. W. R. Robertson,
Mr. G. Duncan, Principal, Government Normal School,
Mrs. Duncan, Mr. and Mrs. J. B. Bilderbeck, Mrs. Mills,
Dr. McNally, Dr. Dymott, Mr. Adams, u.a., Principal,
Patcheappah’s School, Mrs. Adams, Mr, W. M. Scharlieb,
Mr. D. Grant, Veterinary Surgeon Shaw, the Rev. John
Black, Mr. P. Orr, Honorary Surgeon R. Wilkins, r.g.c.s.

Mr. B. H. Chester, m.Ao.,, Mr. A. Pinto, Mr. V. Raga.v;
Charlu, B.A., and others. : :

Mr. W. R. Robertson, the Principal, opened the pro-
coedings. After referring to the general objects of the
College he said: The College was established in 1876,
Between that time and now 83 persors have undergono
the full three years’ course of training. Of these
99 have obtained the first-class certiﬁc&té, and 23 th;
second class. I have endeavoured to ascertain tho present
-employment and place of residence of these men, and
have been able to obtain particulars regarding ,74‘ as
follows ;-'-17 are employed as owners, superintendents
or occuplers of estates and farms; 5 ag Agricultura;
lecturers and instructors; 4 as Agricultural inspectors ;
8 as Land revenue inspectors; 11 in the Forest depart-
ment of this Presidency and Native States 5 19 as Il)ocs»l

cattle-disease inspectors and private veterinary practi-

tioners ; 5 as Collector’s clerks, museum curator, &c. ; 4 a8
X ] )

general merchants ; while one has joined the Royal Agri-
;mllltur?.l College, Cirencester. These men reside in the
| L} owing Prf)vmces and States: Bombay Presidency 7,
: ysore Province 6, Kattywar State 8, Central Provinces 2

Gondal State 2, Baroda S . Stato 1.
» Baroda State 2, Bengal 1, Holkar ‘Stato 1,

.
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Scinde 1, Travancore 1, Outside of India 3, and, in this
Presidency our « passed”” students arein 15 of the districts
pretty evenly distributed. As far as can be judged from
the salaries received, the majority of these men are in good
positions. There are 9 whose salaries range from 100 to
875 rupees per month, 21 whose salaries range from 50 to
100 rupees per month. The salaries of the remainder vary
from 20 to 50 rupees. These latter have, in most instances,
but recently loft the College, and consequently their remu-
neration is smaller. It should be remembered that none
of our graduates are of more than five years’ standing,
no College certificates having been granted before 1879.
Excepting about half a dozen, the whole of our * passed”
#udents are employed directly or indirectly in connection
vith agriculture. It cannot reasonably be expected that
every student who passes through our course will embark
in an agricultural career. The authorities in charge of
Agricultural Colleges in Europe and America usually
express themselves as satisfied if not more than 50 per
cent. of their students engage in occupations other than
agricultural, and, I believe, the experience in other profes-

asional institutions is similar. It is yet too early to form

any very decided opinion of the work being done and the
influence exercised by the majority of our passed ”’
students, but I have had the most conclusive evidence
that many of them are doing very creditable work and
are exercising & very useful influence in the respective
localities in which they reside, and I feel sure that the
majority will prove a credit to their College and prove
benefactors to their country. It would, of course, be
very unreasonable to expect that every student, on the
termination of his course here, should at once be qualified
to take charge of every kind of agricultural work or
uridertaking. In most professions there is & probationary

period following the College course in which the
) 3

B .
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student: %ms opportunities for developing his knowledge
and ‘gz?mmg practical experience, and what is necessary in
'Medlcme, Engineering, and Forestry is equally necessary
in Agriculture. Besides, a successful farmer requires
not only a thorough knowledge of the sciences bearing
on his profession and of the practical details of his art,
but he must have business habits and possess judgment
and tact. The latter our training cannot confer on &
student who is without them, though we are able to
develope these desirable qualifications. I must, however,
now pass on to review some of the points of interest
connected with the work of the past year. At the
beginning of the official year we had 60 students in the
College. We have at the present time 101 excluding
the probationers (8) of the Cattle-disease department
who attend lectures. This is the largest number we have
yet had, and judging from the numerous recent applica-
tions for admission, our numbers will, I think, continue
to increase as far as our insufficient accommodation per-
mits,  Our present students consist of :—FEuropeans,
Evrasians, and Native. Christians 18, Muhammadans 13
Brahmins 49, Sudras and others 21. Eighteen came from
store, Coorg, Travancore, Bombay, Bengal, Rajputana
Berar, and Patiala ; the remainder belong to this Presi-
dency, every district being now represented in the College
The educational attainments of these students on 'oinign .
the College may be summarised as follows :—-Pasted thi

First in Arts Examination 6, Passed the University Matri-

culati?n Examination 58, Passed the Middle School
Exau.m.mtion 23, Passed other Examinations 3 and the
remaining 8 had passed no special examinations, From
inquiries I have instituted I have ascertained that our
present students and their families hold together about
6,000 acres of land, which shows en average of about 40
. acres per student, but, besides this, the family of one
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student are said to possess extensive zemindari rights. It
will be seen from these facts that the College is year by
yoar becoming more closely connected with those interested
in the land. It is gratifying to nnte the extent to which
the College has been utilized by Native States and Zcmin-
daries, the following of which have either had, or have
now, students here :~~Mysore, Travancore, Holkar, Patiala,
Berar, Kattywar, Dewes, Gondal, Wadwhan, Ulwar,
Kolhapur, Vizianagram, Karvetnagar, and Kalahasti.
The average marks obtained at the varions examin-
ations in the past year were quite as high as in pre-
vious years, and the progress and conduct of the students
generally have been highly satisfactory. The average
percentage of marks obtained for the whole of the
College last session was—Agriculture, 66; Veterinary
72; Chemistry 58; Botany 72; Hydrostatics 50; Men-
suration 66; Civil Account Code 63; Book-keeping
55; Mechanics 55 ; Arithmetic 70 ; and Physiography 50.
The students now in the College are divided into three
classes—Class I, formed at the beginning of the present
gession, which contains 87 studexts, class II formed in
October 1883, containing 31 students, of whom, up to the
end of the last session 23 had qualified for first-class
cortificates and 8 for second class; and Class ITI, which
contains 83 students, of whom, up to the end of the last
session, 23 had qualified for first-class certificates and
10 for second class. A class formed in 1881 terminated
its course at the end of the last session. Of the students
in the class, 17 have been declared to be eligible for first-
class certificates and 2 for second class.

The Hon’ble. Chairman next distributed: the certifi-
cates after which Veterinary Surgeon Mills, Professor of
Veterinary Surgery, delivered an address which will ap-
pear in full in the next issue of the Journal.

s
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The Chairman having alluded to the difficulties that
présented themselves in addressing an assembly gathered
together on such an occasion as the present said :—When,
Mr. Robertson, the Principal of the College, asked me to
preside at the anniversary of this institution, I at once
enquired of Mr. Robertson if he had asked that statesman,
the Right Honorable the Governor, who rules over this
Presidency, to take the chair, as that gentleman is
advanced in the sciences of Europe, and would be better
able to handle the subject and pourtray in unmistakeable
language the enormous advantages of the science of
agriculture than myself. If there are any among the
aundience who do not ut the present moment, share my
views as to the importance of scientific education to the
agriculturists, I hope before my address is finished, I
shall have persuaded them of its value, and I would
especially crave the attention of educated native gentle-
men who have at heart the interests of their country, and
are active in promoting them. To what source in India
must we look, if we seek to increase the national wealth ?
We must look to the land. You must develope the

resources of the land. You may have also a country

of which the resources are principally upon the sur-
face, and such a country is India. This empire has
so many different climates that it produces a number of
plants which are not only necessary for its inhabitants,
but have & commercial value in other parts of the world.
Husbandry is the occupation of the large bulk of the
population, and its labour market is so well stocked
that it exports labour. The great antiquity of agri-
culture in this land has secured for you an inheritance of
ready made knowledge, but we must not stand where our
grandfathers stood, in these progressive days. Scientific
agriculture has been and is recogmised both by ancient
and modern savants ag g necessity for a nation of agricul-

«
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turist. We are now taught that each country shonlg
produce that which it can produce best a:nd c1.1ea,pest,da:

that the wealth of every country is materially mcf'es;se; y
adopting this doctrine ; that it is a waste of capital for a

-made article when the
try to pay Rs. 10 for a home-ma _
:::;:a ;{ticlg can be supplied to it, of the same quality, by

a foreign country for Rs. 5. If India is to be mad; rlfher;
it is either by increasing the number of th.ese produc s,n Z_
their quality, or by converting raw rfnatemal into a maﬁts
factured article, in which case you will make two.plro &
the profit of growing or collecting the raw mate}ila s zu:1 :
the profit of converting the raw material into the ma,nif
factured article. And this double proﬁF you ca.ndsecurebe
you avail yourselves of what, wherever it is found, Ic‘ax;)
made & source of wealth, a supply of cheap labour. ; :,h :;u‘
éa.n only be cheap where food is cheap. Therefore 0I de
i)roﬁts I have mentioned eventually come from thef and.
The source of your food supply, and, therefore, o ty(.)ulr
cheap labour, is also the source of your raw ma :r;z;] .
Even when labour is dear, we may ﬁx?d instances 0 .dle
ractical advantages of scientific agjmculture. It is idle
f gay that in India the agriculturist does not require
s(():iengﬁc training. He has little occasion to reior: 1tl',o
m;.chinery to supply the place of h}lman labour, bu rz
has his own difficulties to contend with. He has to woh ,
with a rainfall which is capricious and descends on the
land more frequently in violence than in gen'tle shc;werts.
The science of the Engineer is here calle('l lliltO play to
regulate the water supply, to store and dlstrlb(;xte' it to
the best advantage, and to provid'e adequate rzaxnage;;
The science of the agriculturist is to select in eac
geason crops which may resist in v.a.rymg deg.reest;xtremes
of drought or moisture, so that if some fail others I?iy
sticceed, to replace a orop that has been lost by a spee 1ty
-growi%g crop which may in some measure compensate

4
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for the loss of the original crop. Much too may be done
to improve our crops by the careful selection of seed and
by hybridization. There is mno reason why we n
Southern India should not improve the staple of our
cotton, and enable the Carnatic and Buckingham, the
Bellaryand Travancore Mills, to supply the Eastern markets
with fine, as they are now supplying them with coarge
numbers. The enterprize of the manufacturer and the mer-
chant is no doubt required to distribute, or deal with, the
produce of the agriculturist, If I might suggest an
industry which is likely to prove profitable, I think the
experiment might be made of converting the hides we now
export into leather, and of sending them to the market in
a finished condition, so that the industry of India might
secure all the profit, and a profit enhanced by & consider-
able saving of freight. Amongst other branches of agri-
cultural training, which I hope to see firmly established in
this College, there is none more needed than that brought
under your notice in the very interesting locture delivered
by the Professor of Veterinary Science. Thoreis no reason
why Madras, Bombay and Calcutta should be fed with
indifferent mutton. There ig 1o reason why the fleeces of
Indian sheep should not be improved by careful selection )
as has been proved possible in France and in Australia,
You have but to be guided by carefully acquired veterinary
knowledge, to produce & very much better article both
for the food market and for manufacturing interests, Ip
regard to your cattle, no ono can overestimate the
amount of sufferiug inflicted on animals throughout this
country by want of veterinary science,
say how much of the indebtedness of the Indian ryot is
due to the loss of cattle which might have been prevented,
had science beon at hand With a remedy, I look to the
land to provide for the ever-increasing expenditure of this
LOW progressive country, not by an increase of the burdens

And 1o one can

- look bac
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which press on the areas uuder agricnlture.), but by ‘tIl:Z
extension of those areas, and by the taxation of wea

i factures and commerce
ich a large expansion pf manu nd -
:ﬁicsecure fo British India. With very le.;gltlmatfadpsld:
in the recognition of the merits of the training :rov:o ]ed a

instituti istinguished Principal has us
is institution, the distinguis .
:}};;t his pupils ’ha,ve found employment readily, :.lr:d ::::;
very remunerative salaries; and, I trust, that e.o ”
measure of success may attend those at present emjoying

. . 1
the benefits of the institution, and those who will succee

them. There is a vast area of country calling fczr scientfﬁc
b iculture, and if, as I believe, the mstruf:tlon
B e 2ot pract he® wider the pupils of
here given is of practical va,lueI, :;1 e T evter il be
ig instituti d over India,
this institution are sprea . 1 . o b
i institution will achieve. 3
he results which the ins :
o have heard from Mr. Mills that you have two 0011111:::
yo:n to you; you can go away and forget all you e
2
;)P rot, or be content to learn no more, secu're in fhe
- 10’ ment of an income sufficient for your qully wa:n';a é
oy uymay on the other hand leave this College assis ;
by Tt jence in its widest range, an
its training, to pursue scien .
o afl’e yourselves at some future time not only ;:o
Tk ba lin upon your lives as well spent from a I?ur:hy
i lives well spent in the
oint of view, but upon lives w tho
purs?;a:)fpyour native land by the dlﬁusl?n am;:.ni yt'his
;:li';hbours of the results of the education whic

College imparts. '

. H. B. Grigg, the Director of | ' §
tha,l:ll;edﬂ the Chairgma,n for his presence, :a.n.dhf(;ll'1 :118 tf;;:eof
ful and earnest advocacy of the cause v.ylnc. o p‘m‘s of
t;;is institution had at. heart. 211:1:0 ;;;tl:: ;o.:d wes of
wl}lpar&tl;ezl’y;riiezty;):rfl ;Jt’ ’f::; only within the past ﬁ.wtr;e
exxstenie toit could be said to have been started upon 1ts
reso ia here of edticational action.. It was only five
prei?:;i:fe it was placed in the charge of the Educa-
yea .

Public Instruction
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tional Department, and it wag hardly three years since
the revised rules were framed connecting it with the
revenue administration of the country. Now each
Collector could nominate a young native from his district
and send him to this College for training in agri-

culture. In the first year in which that selection was
made, some Collectors were unable to take advantage of
the liberal arrangement

8 which the Government hag made
in that matter, and it was also found that some of the
young men who were sent to the College possessed but
comparatively few educational attainments. But after-
wards he found F. Asand B, A’s among the students,
and among those recently sent thore was g decided
improvement, This Institution was, he thought, one to
which the public interest should be more and more
directed, for the Education Commission had recommended

most strongly that the youth of this country should be
encouraged to cultivate different lines of thought, and
depart, mors or less,

from the peculiar literary bent which
the education of the country had heen following hitherto.
Excepting the Civi]
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VERNACULAR QUOTATIONS ON AGRICULTURE.

* Br C. K. SUBBA RAO,
Asst. Proressor OF AGRICULTURE.

The ezaltedness of Agriculture.—Some of tSe.g;:;::ls:
Tamil Poets whose sayings are generally hel 1;1 L
have extolled agriculture above all o:her 'proa; ) am,i
Auviyar (gereawid), Thiruvulluvar (EGeeres

I: ] . -] N I I . . . . .

h
learning, Thiruvulluvar, of Brahma the C.rei;o.réa;i :, ;
grea,test’man in learning is Kumbur (seddS560
GLOUST,) c

Auviyar says in her Athichoody ¢ &Dﬁggfsqmof
3 124
+ atis, “cultivate the land well and live,” meaning,
- b

i ivelihood
Ourse that agriculture 18 & better means of liveli
¢ N 1
-

bha'n Obhers' It 18 nO longel a‘d v lsa'ble) ho wever ) bhat a‘gl 1«

.. . at
ttention be given to manufacturing industries than
atte

present.

! In Kéndraivéndan (QsrerempCabgsr) she says, ¢ Feor
: n

5 i, “If you seek happiness,
; Caramr 5C2®@,” that 1s, '
gQﬂh lough.” ’This corresponds to the Tam}l pro;;:b
‘s:a ok ;;g(géi car BunPad,” that is, « There l13;01: g
y i © Was
80 ;:oﬁtable as agriculture.” No doubt,c:ix:cw;;s iy
k ient verna
rofitable. In ancien : \
;’:‘:: : :fzypglowing account of the agricultural .p.rosl?ent);
o? the conutry, Agriculture in its present p‘?r:lmo: : :‘:
proﬁtable ds the following pr(i;e.rb sho:vs t - ig.p,s“ iyl
* ’ .« 8 . f e . &”ﬂ, s
imsuniSgre epsCagun LGS #,"
“;‘"“’hmw balances his accounts, it will be found that;e
p;;]got have an ollock of grain left.” Not only are his
will n

* cultivation expenses heavy but also many idle people live
culti

4
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at his expense, for instance, the village astrologer, the
village poojarie, and others not to mention the supplies ho
has to make to the lower revenue officials. Auviyar s.ys
again’ in QsraropCasger “ Qgrap ey sl DS
eflafig,” that is, “ Food carned by husbandry is better tasted
than food earned by tlattery.” Farming is indeed an indepen-
dent means of livelihood, and those who have plenty of land
and capital will do better to engago in farming than to
serve under any one. GufléQsovas Carmypurp, that is
“ Wealth acquired by husbandry will never diminish.”
The spirit of this is that agriculture is the most innocent
and honest means of livelihood. Il got wealth, it is
supposed, will soon be lost, and the wealth of the
agrictlturist being, as a general rule, properly acquired,
will last. In Nalvali (sova;8) Auviyar says

“gopizardear wrupwre o

SoAMis arpen dupwarCo Cupo

Yoo B arpespRstiSady semei

Uapmein® Calwi Lefis.”

Translation.—“ The tree on the river bank and the

splendour of the royal life will alike fall. To live by

husbandry is proper. All other professions have defects.”

On the occasion of king Chola’s coronation Auviyar
was asked to bless the king as all the poets had dono.
Thereupon she simply said “@siyws”, that is, May the
field banks of thy country rise”” Every one woundered
whether this could be a blessing, and Auviyar was again
and again asked to bless the king. At longth, she
explained herself as follows :—

“eroqur fpuen dnur Cregumn
Qro i GRyLBD Ggywrs
Cargyumip Cargyuirs Carguiarar.”

Travslation.— If the field banks (of wet land) r

high, likewise does water rise, likewiso does the pac
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out-turn, likewise people (in prosperity), likewise revenue,
and likewise the king.” -

"« Precisely the same views are expressed in a stanza of
@augeapww (Sirnpunchamoolum), viz.,
“ QITETETD S5 G @ iDLju JeDUEND
Bisrer puwrGe Qe prumd Fiereap
STQrGYYL IS ST Bs@Eeis Conawige
gw”ﬁmné@@wg.”

Traunslation.— O woman of long and beautiful tresses
it has always been said that the higher the field banks are,
the higher can water be stored within them, the more
rapid will be the daily growth of paddy, the more prosper-
ous will the people become, and the more powerful and
invincible will the king be.”

Indeed the notion of the ryots is that the larger the
quantity of water stored within the field bunds, t'he larger
will be the out-turn of paddy. In fact, the qua.ntfty of the
fortilizing silt deposited on the fields is p_roportxonate to
the quantity of water used. 'The following verse from
Kanchipuranam also shows that the ryots use plenty of

water in wet cultivation chiefly for the sake of the silt.

. « goralorassy Ep-RQUIGeTT BB SE
wa e qmgé@sn@jﬁ@éﬁe‘z@@uﬁj) o

gg@&wﬂ"éﬁ Brissovmse Curis Q@s.ﬁrsrs:._?ar' @?@5

Lo (5 8y & 1780 o faysapés dipuises wererd,’
Just as & man that finds divine grace gives up all ‘worldly
connections, corporal as well as proprietary,. to Him that
gave them, so the ryots let off the water that is abundantly
confined within the bunds, into the drainage channels, after
the water is cleared of the silt.

The aggregate quantity of drainage water called
sgpaver. gamenti in Tagnil, which finds its way into the

* iverséfrom the paddy fields is so great as to cause a

L

.
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p‘e.rceptible rise in them at times when there has been no
rain to account for the rise. I once observed such a
phenomenon in the Noyel river at Coimbatore and was
told that it was owing to the sy & (drainage water.)

Thiruvulluvar says in his Kural,
“epaenl erparCrarpar; LpO@pseors
Qs ep e BIsr Qeevaui,??
that is, *“ Those alone live properly, who live by husbandry
All others are more or less flatterers and hangers-on.”

Ku.mbur has written 70 verses in praise of agriculture,
"I“here 8 8 common saying among the Tamilians, viz.,
pIUTQTSHVND ¢ Qpasrer swssm G, that is  All
scholars are but dependent on the husbandman,” which is
but & corruption of what Kumbur says in the ve’rse.

“Cag grevppgon® derdig Ser psdoudor s g
S BWTQIONTH Wpp@nistsdisam iCs
Carmslasm wararaiss Eoaearw Qsrgpaerle

YsaredarQumen wrmmréseaanrlr

(To be continued.)

" NOTES.

On the 4th of November 1884, a donkey 3 years old
was admitted to Hospital with a compound comminute®
fracture of the right metatarsals. From the history of
the case, it was learnt that the fracture was caused by the
patient being run over by a bullock bandy, some four or
five days previously. On examining the limb, it was

found very much swollen, the bone protruding’through
the skin and a most footid discharge of pus coming from
the ope.ning. It was decided to atnputate there and then.
Accordingly the patient was chloroformed and the limb

‘rolled over, with

"and straining. On examination the fee
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removed about 3 inches from the hock by the circular
operation. The flap operation could not be performed
owing to the bruised condition of the tissues around the
fracture. The vessels were tied and little or no blood was
lost. The stump was dressed with carbolic lotion (strength
1 to 40) over which was placed a pad of cotton-wool and
lint secured by a bandage. The case did well from the
first under dressings containing carbolic acid, with an
occasional touch of nitrate of silver to keep down granu-
lations. A firm stump has formed, a cast of which has
been taken and an artificial limb is being made for the

donkey.

The patient, a female elephant, 3 years old was visited
by me on the morning of the 19th November 1884, when

the following symptoms were presented. Pulse weak and

running down, body thin and emaciated, subacute ab-

dominal pain, constant restlessness, laying on abdomen
with legs outstretched and head resting on knees; this
position was maintained only for a short time, when the
head was swung with a thud on to the ground and she
a deep groan. Trunk cold. Feces
which had the appearance of peasoup,

able smell, and voided with pain
ces was found to

passed frequently,
scanty, a most disagree
contain & quantity of mucus and blood. There was champ-
ing of the jaws. |

Before medicinie could be administered the patient
died. :

' Post mortem . examination one hour after death
revealed :—Body emaciated, eyes sunk and skin dry. The
tntestines, especially the large were inflamed throughont,

‘and Nere and there patches were to be seen bordering on

L4
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ulceration. All the other or
e, gans of the body were healthy

Heart 7 Pounds...
Lungs 11 do
Liver 16  do

Spleen 28  do

Kidney left 21  do
Do. right 2 1»13 do

Remarks.—

o tr;tz 1:1 ;reprgtic:t:n t;he cgse a mahout had been called in
) nt a Tew days before I i
# ‘ was sent for, wh
:hey dgiave me an opportunity of seeing the last phaselzlz
e d z;za;c;g Ffrom :hathl could learn the animal had
g from iarthea for some
the dysenteric Symptoms setting in, " e

e,

‘ I 3 . o
E . J g m the T"Emﬁs 84 8 - ‘Sp)er‘i

Length 1 yard 9 inches.

previous to

curious to reflect how g thi It was

de g 80 .
3','115’ power over map aﬁd b:xi:n could exercise such

8ome sprightly and
38h agony, and some | i ::f O;aggutig, o
: eath. It wag

nments that Pastenr operated
to the “crueltips¥
e acertain tepder.
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hearted Bishop—with whose kindly feelings I have every
sympathy— entering the laboratory of Pasteur and seeing

" Jim sow this malady among his unprotected victims, what

\

\

would the Bishop *have done under these circumstances ?
Were it in his power, would he not have invoked the arm

of the law to stay such damning cruelties ? Most assaredly
he would, and yet in doing so he would have affixed the

brand of cruelty upon himself. In lieu of the few animals
saved from the operations of the man of science, he would

have handed over tens of thousands of the same animals to
the ravages of splenic fever.

Veterinary Professor Strebel, of Fribourg, Switzer-
land, bears testimony to the success of vaccination asa
preventive against charbon ¥ ; in other words, be confirms
the Pasteur discovery. Switzerland loses about 2,500
head of cattle annually, from the charbon plague, equal in
value to half a million francs. In 1884, M. Strebel states
2,199 vaccinations were effected on young cattle heifers
and bullocks. Of the results, 1,499 cases are known, and
only two were failures, due to injecting the vaccine when
t0o much bleeding followed incision made in the skin, and
the other to the operation having been made on a very
sultry day. But these exceptions rather confirmed, than
militated, against the preventive discovery. It was found
that certain humid pasture lands were very favorable to
the production of charbon; now the cattle vaccinated
escaped the disease, while those not so treated were
attacked. This year Switzerland will vaccinate 20,000
head of stock. Care ought to be taken, when inoculating,
not to allow the instrument making the ineision to pene-
traté the vertebrss of the tail, as such may lead to the loss
of some of its joints. Also, avoid operations in hot
weather.—Madras Masl. o

The honor of the discovery of this new local anmsthetic
#s due to Dr. Kollar, a,young medical student, still engaged

y # Anthrax,
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they are the food of plants which have green leaves has
.not yet been proved.

18. The proportion of nitrogen to carbon in the suil
is much higher than that which exists in vegetation
growing upon the surface. A combustion of carbon and
a formation of heat and carbonic acid must take place in
the soil, somewhat similar to that which takes place in
man and animals, where food undergoes a like change.

19. The ultimate result of theso changes in the soi
is the complete separation of the carbon from the nitrogen,
and the combination of the nitrogen with hydrogen
forming ammonia, and with oxygen forming nitric acid.

20. In order to neutralise the nitric acid when
formed, chalk or lime must be present in the soil. The
Process of nitrification is quite independent of the vegeta-

tion growing upon the surface ; and it takes place equally
well upon a bare soil. !

21. The benefit desired from summer fallows is
chiefly due to nitrification. Tho soils most suitable for
fallowing are rich clays. Peat soils, although full of
organic nitrogen, are not suitable for tho purpose, owing to
t}xe absence of lime ; and light soils are equally unsuited
owing to the deficiency of organic nitrogen,

The sun and atmosphere,
22. The growth of plants is entirely dependent upon
the forces which exist in the sun,

23. The atmosphere furnishes water
aAmmonig,

24.  Four-fifths of the atmosphere consists of nitrogen,

but there is at present no evidence that plants derive their
nitrogen from this source.

» carbon, and

25‘. The amount of carbonic a.id in the atmosphere ig
exceedingly small, not amounting tomore than from two
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to three parts in 10,000; and Pot much more than One
quarter of the carbonic acid consists of carbon. .
e 926. The large amount of carbon taken from thehau-
by plants, which in some insta.nc?s amounts to as muct a..:
geveral tons per acre, is provided fox: by the cons a,111
movement of the air, by which fresh portions are consta:.t iy:
brought in contact with their leaves. The rate .at v; uI:
air travels amounts on an average to nearly 300 .mx}e; ba,x ):
according to results obtained at the Greenwick' Obser
"“0”23’7-. The amount of organic nitrogen which is nitriﬁe(:
every year—assuming that the necessary agents are presen

depends upon the amount of organic nitrogen in the soil,

the temperature, the moisture of the season, and the

froquency with which fresh surfaces of soil are exposed to
the atmosphere. . . -

28 I'1’119 amount of nitric acid formed each year is prof
bably a better n.masure than any other of the ferfility o

the soil. .
99. Nitrates are very soluble in water, and form no

consequently they are

i ith the soil ;
insoluble compounds wi iy ey e

. removod in large amounts by drainage, wh

iving vegetation to take them up. ' ‘ |
h'mgov g'I.‘he water passing through a soil, which a all

other periods of the year contained nitric a,cid,. ha,: b:z’;
found to contain none when a crop of wheat was in the

rig f growth. o
“8'0';;0 fﬁ is possible, therefore, that all the nitric acid

produced every year 18 either taken up by vegetation or
o 2. The change of the organic mitrogen of the scfil
into ni.trid acid, and the formationvof organ.ic n;trogen. in
the crop from the nitric acid, must be continua. lyd go;xi:%
on as Jong as growth tékes place. Temjferatx;re an Th :f
lture are the most powerful agents affecting the grow
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plants. As no two years are exactly alike in regard to
rainfall and heat, so the growth and yield of crops
varies more or less every year. There is no ovidence ‘o
prove that the climate of Great Britain has changed
during the last 100 years ; if, therefore, the yield of the
crops have decreased, the result is more probably due to a
decline in the fertility of the soil.

PROCEEDINGS OF THE ASSOCIATION.
: Saturday March 7, 1885,
The President W, R. RoserTson, Esq., in the Chair.
Tho paper read was :—
OUR DRY LAND.

By Mg, C. K. BUBBA RAO,
(Continued from page 12.)

Dry land if properly cultivated will prove a great
resource of wealth for this country., It is chiefly for certain
valuable products of dry cultivation that there is o largo
demand in the foreign market, and there can be no doubt
that the demand will greatly increase if the products are
improved in quality. The following table of exports from
this Presidency for the year 1882-83 will exhibit the com-
parative demand for the produce of dry and irrigated lands.

Dry Lanp. IrrigaTED LaND,
Artioles, Quantity. | Value. Articles. Quantity. | Valye,
e
Cwtas. Rs, Cwts. Rs.
Indigo ... 33,944; 77,83,067] Rice 1,617,458 4
g%ttond 12’?3’8% 13,43;,093 Paddy .| 1,62.337 ?3%?;;’5
seeds .., 498,608) Sugar ... | 12,46, 508, 94¢
Grain .| ‘111,313 s6om1s ° 954 7,568,940
Polse .| 637780 2,08,677] Wheat 10,418 32,710
Gallons,
Ground ma Paunds,
oil 8,72,6341  3,21,404 Tobacco 70
Castor oil... | 873798 319576} Spi "] anase ool 138413
Qcher i ’50:582 2:64:223 Spices .., 32,383,020 58,60,012!
Total value ... | 39,148.75 Total value ... | 19,129,123

e T T !
¢
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It will be seen that the demand in 1882-83 f;): tl:
roduce of unirrigated land was ab.ou't 67 per c;nt. ig
fl!an the demand for the produce of irrigated land.

. . .. n
en who are quahﬁed to give opisions :
there is no difference of opinion as to

ivation being highly exhaus-A
o N e gmall manuria

Among m
Indian agriculture,
he present system :
:ive.p How can it be otherwise when tltl e
resources of the country are for. t.he n;os Ipa1882-83 -
reat extent remain unutilized ? 1o ,bOUt :
e g this Presidency excluding South Canara, a :
million head of cattle, including buffaloes and cows, e;)n
mlnmn9 illion head of sheep and goats. A large num: e:
“: :;llea);e sltl;)ck are not employed in agriculture. hSuffe(:;;
; d, we find that the s
theu'l’ howel:er:aio E:uii: I:xl':llzy:s ’aboub 98 head of cattile
" hvesf)oc 8p sheep 88 equivalent to one head of 'cattil e
;&k;ﬂa:m%or overy 100 acres of occupied land i this
n fact,

9
head of cattle. The
o are scarcely 50

co.m.xtry, thgl'of sheep and goats cannot manuz:e n;]m;(;
million hea tho year. Supposing b

e mmtiion *"cr:: ‘:)Zm?ied as fuel and. the other
b camed ;:Jrg manure in loose heaps 11 Eim op:)n
o o tho tity of manure finally available will not .
e e 3 ton Z* hoad, as the results of repeated expe:x;
o *hbonsl)a;dapet Farm have shown. The -;Di oan
ment:' t;lt)ftca.ettle manure available i3 thus about one mi v
quanti

illion acres.
more than } ml

hich cannot manuré 1 annually.
Monare thus available for about 1} million acres 1y
Manure i8 ared once in 2 years, omly

Tho lsnd having % o manbe insured against exhaus-

million acres can e
a‘bollt ;ie area of the wet and th.e gardell:' la,lmi ;oflemost
o 4 million acres, and it is to this a.. lmost
Y a‘boutl that manare is applied. Exhaustion 18, 0
y

ofclusive It is no wonder then that in good

course! inevitable.
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liqu.id excreta of their own households. In short, if all "t
av'a'flable manurial resources of the country be; roperl
;ml(;zed, I have not the least doubt that each acrz ofpe ;ry
and can be made to produce as ¢
well as each

ert land now produces on the average. We haveac::xx: ;
.0 .1a.nd a,nfi Plenty of cheap labour in this country gf tby
(tihlrld .reqtlnmte of Wealth, viz., capital, we have alsoag ;

eal in the shape of the various m i ”

, anurial reson

the country which are at present wasted or unutilizgges !

N ea;l.‘yhougili t‘;::tﬁ:z gglb(: is gt:e‘;tlly exhausted, the remedy
. on right 1
mt'aebing in England: “ All Iﬁdia.yism::;fio?: '8‘{(1)’ ut;i:c
;‘(::itha,s not been ?u}tivnted more than 2 or 3 inchc;s d:ep ’?
rege::::::;y; t(:)l;a.‘: ;:ngienlxen; t(; which we must Yook for t};o
and, I m 1
plough, requires sca.rczly any mor:a;ltti:l; ’f;‘:f:s}ﬁa -
p:)ough. In Coimbatore, there are thousands of holdinc Osu .
;1 o;e 30 acres in extent. For a holding of 30 Mmf()::"h
and, 3 country ploughs, and 3 pairs of cattlo at R gy
gi: p::da:; re(éuire;d in that District, as the Admini:;ra.o
e Dettlement Reports show. If ight
plough for general purposes such as the s iron 3 e
P ] mall iron plo
: :O‘I:l;. 11): b;s a;igp;:;i, 2the ;ntl:.y for &30 acre :oltriiz
. . such ploughs
plaxrs of cattle aud Rs. 10 i};r zf hha:xtiv,kz.rligs f°1"52
?otogeth(?r. The outlay required at present is Rs; 1'?)
o 15};&}1-3 of cattle and Rs. 3 for 3 country ploug.hsz
ke;,p aremmall.'f The labourer’s wages and the cost of ca.ttl:
o th:m~ estly much more in tho case of the country
vty o :; in the case of the English pattern plough
ety us no }'ea,l obstacle in great many cases to th .
an efficient system of tillage. ’

Wh » .
hat deep cultivation and a Iberal supply of orgatic

manures
can do for our dry land is manifest frem the
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fact that outturns of 400 to 900 Ibs. of grain and 1} to2
tons of atraw per acre were obtained by those means an
the Saidapet Farm during the last famine year, while all
around was parched and dry. Government have observed
in the Farm Report for that year,' ¢« This being the chief
cultivating season of the District in which the Farm is
situated, the methods of cultivation adopted on the latter
were subjected to & crucial test. In the case of the crops
reported on, the result was highly gratifying, for deep
cultivation and high manuring secured a fair outturn and
one that with straw and grain at famine prices was dis-

tinctly remunerative.”

The assessment on the cultivable waste dry land
being very light, scarcely 1 Rupee per acre in the majority
of cases, the ryots will do well to get such land on
application and grow green fodder. Cholum, Cumboo,
horsegram, &c., may be grown at any time during the
year, if fodder is required. In Nellore, the ryots pay
about Rs. 14 per head of cattle for their grazing while
they are unemployed. The waste lands may be expected
to produce in ordinary seasons 2, if nob 8, fodder crops
during the year, yielding 2 or 3 tons per acre each time.
Thus a very good supply of good fodder will be secured

for the livestock.

Over the greater part of the Presidency, there are two

dry land, The summer crops, are

cropping seasons for the
eties

chiefly cumboo and gingelly. But thereare certain vari
of cumboo and gingelly which are cultivated in the
cold season also. In the Northern ‘Circars, there appear to
be 3 cropping seasons, viz., pairs, pedda and punasa for dry
land. The south-west monsoon rains on which the summer
crops depend being very. precarious, the crops very fre-
quently fail and a great part of the dry land remains

wneropped. The cold weather crops are sown at the

2
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‘ont-burst of the North-east monso
on towards t. DD
o1 October. he beginning

t balTh;a next statement shows what percentage of the
otal cultivated area is generally occupied b
g orops P y the several

Dry crops. Percentage of the total area cultivated
Cholum . e 16 .
Cuamboo - .. 11
Raggy 6
Varagoo 6
Tenney 4
Shamay 2
Other cereals ;

ot I:, a)isz said in the A‘dministration Report for 1882-83
! e was grown in that year on 70,168 acres, of
which 88,863 acres were in Kistna and 26,170 acre, i
North .Arcot. If maize was really grown-o,ver suchs ;2
:::::s:':da;;a, it IZ highly gratifying ; for the nutritive
e productive capabiliti
ng,tl‘lrally much superior to tho:)e of thzso:(:inihe t;:;p i
::opa t;i this H(isoum,ry. But I have known th?; in ;1‘::;
ses the o cials return cholum
‘ maize’ mistaking this to be the Enggglzgil:r: f:: }gczrel) as’
I have no doubt that waize was indeed grow too o
extent in North Arcot and Kistna, ion tooon.
firmed by similar wmistakes being no
certain other crops.

My suspicion iscon.
ticeable as regards
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. Taemx’ “thi
. are some things aboxy farming, concerniLg

oL
which, we would all have the same opinion. We should
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all agree, for example, that it is a very necessary vocation.
There are some occupations whose influence is evil, apd
sogiety could better get along without them,—occupations
in which men are employed to the injury of their fellow-
men. There are others again that although beneficial
might be dispensed with better than farming, because they
are not fundamental. The merchant and the lawyer, the
doctor and the minister, the teacher, and even the politi-
cian have their use, and must always find a place in all
well regulated communities.

Let us then consider briefly. First, some of the things
that are required on the part of one who would be likely to
engage successfully in farming ; and secondly, what return
he will be likely to receive for his well-directed industry.

First, then, I observe that in order to obtain the best
results in farming, a knowledge of the principles of agri-
culture is necessary, together with a skilful application of
them. This is none the less true because some so-called
ignorant men have been very successful as farmers. We
have known such men ; they could hardly write their

" signature ; but, although they were almost as ignorant of

what books contained as the team they drove, they were
men remarkably endowed in some other ways. Sharp,
shrewd observers in regard to cause and effect, and” of
such indomitable energy and unwearied industry as to
meke up in large measure-for the disadvantages under
which they labored, because of their ignorance of the
principles which underlie their occupation.

Why, the man who has nothing but a sneer for
what he terms book farming, and who claims that science
hes nothing to do with farming or farming with science,

+ dogs gt know what he is talking about and to him the
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occupation will always be one of drudgery and poorly
requited toil. Now, suppose we were to turn over to a
race of savages, all our improved cereals, and vegetablas,
and fruits, and sheep, apd-cattle; let them have the same
soil that we have, would not all the advance that has been
made soon disappear; some varieties would die out and
others revert to their wild condition. In other words,
those fruits of the earth, and domestic animals, which it is

the object of agriculture to produce and approximate
toward their most perfect forms, can only be improved

by men who are themselves in an advanced stato of
cultivation. The idea that any ignorant dolt can make
& successful farmer never had an existence except in
the brainless head of such a dolt. That man will
attain best results, all other things being equal, who
best understands the principles of his occupation, who
studies and reduces to practice the most advanced ideas

on the subject, 80 faras his soil and circumstances will
permit. Just as the laws that govern and influence navi-

gation must be understood by the mariner, 80 must the
laws that relate to the wants and suceptibilities of the soil
be understood by the farmer, As well might the former
commit himself and his vessel on the pathless ocean
without compass orchart and say, I am going to be
practical and feel my way instead of trusting to book-.
learning, as the farmer in his calling ignore the prin.
ciples that relate to the fertility of his soil and the im-
provement of his products. We admit that theory alone
is a8 dead and useless as faith without works. We must
have practice. But this is not more true in regard to

farming than in regard to other pursuits. What is the
practice of law or medicine or mechanics but the applica-
tion of the principles, as laid down in the books, to the
details of the business. The lawver who is ignorant -f
books, and who has no well defined principles to apply, is

N 8
Farming as an Occupation. 45

not the man to whom you would commit. your case. 'Iil;e
farmer sustains the same relation t‘o his farm t.ha.tthai
lagvyer does to his cabinet, or we might 1be'tter ;-ay’food
the physician does to his patient, regu atu;g: s aire(i
directing ‘his exercise, and &0 restormg .u]s nnfp o
vitality ; therefore, a knowledge of the princip faslo ;ghis
culture, and a skilful application of those princip ;s his
individual circumstances, is demanded of him who wo
be a successful farmer.

Time will not permit me to poir.lt otxb the a.Lmost
endless variety of instances in whic?1 l.t might be : tt;wt!;
that skill in the application of the prmc.lples that rela o to
farming is constantly dema.ndet?,'and is ?f tl:ie :?ry; terof
jmportance. There are peculiarities of. soil an ctxm o of
which he must be a close observer with a view to ad: p-
his fortilizers and methods of tilla,g.e to mec.at their requ;r(:
ments. Each locality has its peculiar re.la,tlons to ma.r;' e a,,
that might be profitably considered with refe;'ence's 0 N
rotation of crops, or with dreferenced?:i :il:;fl:f c:;(;zk. o

ic arrangement and proper di of .
2::::52; aﬁectgthe results a.cco.mplished w;::l;n}l] a gx;z:
time. Like the painter, who, on.bemg asked wha e-ﬁ xed
his paints with, answered “ brains,” 80 the.farmer w; ) fnd
as much need of brains in the purstltb of h:isoii::z{ ;(; .y

ny other man. The farmer cannob ury .
2f iight like the doctor ; tll:ey l1iema.m :;g::ienix':::l ;:I:;;
they are seen and known by all men. ing thae briety
£ what agriculture demands of hm.l who engag
:E()i]:,e;:tous now nog;ice what it has to give him in retl\n'n :

First, with regard to the money- there i8 m it. A:l::
are sometimes accused of worshiping the almighty do ];
I thought I might as well put this first. qu?y answeret
all things,” says the proverb, That is not quite ;rIue, buli:],
. i wou

pafter #ll, we cannob geb along without money, an
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advise you to keep away from any occupation that has not
aky money, if it were necessary to give any such advice,

If the farmer’s occupation does not yield a fair rensu-
neration for the thought, and care, and toil that he
bestows upon it, then it is not the calling that I should
recommend, nor the ome that you would be likely
to choose. I think, however, it can be shown that
farming properly conducted will yield, as compared
with other occupations, a fair return in money, while the
risk of loss and failure is incomparably less in this than
in most other pursuits. Because some farmers do not
make anything is no proof that nothing can be made at
farming unless it can be shown that the cause of failure is
1ot in the man but in the occupation., Although as a
class farmers are an industrious, frugal people, yet there

are to be found idle, shiftless, worthless farmers who
neither achieve nor deserve success. Yet even they

manage to live along in a kind of a way, and are generally
able to indulge in the luxury of tobacco and plenty of
time to smoke it, and of keeping two or three dogs to
prey upon their neighbour’s sheep or pick up their living
in some other disreputable way, (i.e., the dogs, I mean,
not the men); but to the industrious, intelligent culti-
vators of the soil, agriculture is not niggardly in the
reward she renders for all such well directed industry. In
this new country of ours being so rapidly developed, some-
times the return from the investment of capital is out of
all proportion as compared with ordinary gains. We are
too apt to leave out of consideration the element of hazard
and uncertainty connected with such investments, and
thinking only of the rapid gain, the mind is apt to become
distracted and unsettled and so unfitted for those steady
business habita that in ninety-nine cages out of a hundred
constitute the foundation of finangial success. Farmirg

does mot hold ont this prospect of rapid gain, neither ou-
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the other hand does it involve the risk of moral and ﬁna.nctal
ruin which environ and so frequently overwhelm tu'e
great schemers and speculators of the day. Wealth 1.;hat is
gained without labor is often squandered-mthout msdo.m,
while that which is acquired by industry 18 preserved with
care and expended with judgment. I have been thronhgh
most of the older settled counties of this State and ﬁ.nd t 'f"f'
a very large proportion of the wealth of these countleslxs n;
the hands of the farmers. As a rule,. the men employe
in mercantile business do not become rich.

It is difficult to show just what the proﬁ.ts of th.e
farmer are on any given piece of labor. We ml.ght, as I8
sometimes done, take a given field and crop, es@ate th;
cost of seed, cultivation, harvesting, and marketing, am
compare it with the value of the crop. That, hcl)lweve;, 1:;
not very satisfactory unless we could hav.'e the a.; utail
account as kept accurately by the farmer himself. ue
an account to the farmer must be of great Yalue, as mha.
few years he would know, ‘with a.lmost. a certainty, Wha;i e
could raise most profitably, and what it was better for him
not to try to raise at all.

On general principles we may assert that the msju'gin of
pr'oﬁi; in farming will depend, asin other oc':cupa,tlons, oz
the order of talent devoted to it and the capital employe
init. Sudging from the practice of the average fa?z}lller,
we think he has a good deal to learn yet on both of t eso
points. The old adage so frequently quoted as though it
were & self-evident ‘truth: ¢ He that by .th? ‘plow v:vo‘uld
thrive, himself must either hold or drive,” is, in my opinion,
a piece of unmitigated nonsense. Tt is -& part of the OId,
absurdity that farming simply mesus manual labor. A
man ‘might drive a team or fhold.a.plow excellently, anfl
yet be destitute of nearly every.thty. that wonld constil'
tute-a yood farmer ; just'as “a man might be an expert in
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the manipulations of setting type, and yet be entirely
uifit to conduct a newspaper successfully. Ability to
~ perform some manual or mechanical operation is a very
convenient thing to have; it is not, however, of much
importance in estimating the fitness of a man for the suc-
cessful conduct of any business enterprise, whether it be a
farm, a factory, or a mercantile establishment. More
than that, a man who is going to conduct sach an eunter-
prise, must be better employed. He cannot afford to spend
his time in mere manual operations, that he can hire done
for from one to two dollars per day. Your return will be in
proportion to what you give, and as you give. Does not
your occupation as well as the Bible teach you that what a
man soweth that shall he also reap? That and not some-
thing else. If you have nothing higher to give your farm
than mere manual labor, it will yield just about what
manual labor is worth in the labor market, and you must
be content to live on that, not because your farm has
nothing better to give, but because you have nothing better
to give your farm. Give it the enthusiasm of one who
loves his occupation. Give it the best intellectual service of
which you are capable, leading you to the wisest possible,
adaptation of means to ends, and with liberal hand it will
shower upon you the ampler reward of that higher service.

The margin of profit in farming will also be ipropor-
tion to the amount of capital judiciously employed. I have
known some farmers who, in other respects, had excellent
practical ideas, but whose practice in regard to the use of
capital did much to prevent a larger success. As soon ae
they made a little beyond their immediate wants, the}

would put it out at interest. Well, perhape yon will say a

little money out at interest surely is not a very demaging
thfng. Of course, in itself considered, it is & very good
thing, but it be worth while for some people to ask whether
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here is not something better. Whether there is not a bank
n their own farm in which that money could be made t.9
rield a larger dividend ; or better still, 1.vhether some of 1;
night not be better employed in improvmg the? minds an
nanners of the members of the home circle, fitting them to
ningle in society with the intelligent and rf:ﬁned. VlVe _se;
somparatively few farms on which a m-ore liberal 01?.t ay o
sapital, if made judiciously, could fail greatly to mcre;ls:;
both the pleasure and the profit of the labor expence
apon them.

‘When we remember that only a very small percentage
of the men who turn to mercantile pursuits are successﬂ:l
—some claim not more than four per cent.—thfa farmer’s
slow but sure accumulations are not to be des;nsfzd. The
young men who leave the farm for other occx'lpatxons., and
the older men who sell their farms and go into business,
expecting speedier and larger gains, frequently find only
too late that they have made a fatal mistake.

One of the essential conditions to our best develop-
ment is a sound body, therefore the most healthful' occupa-
tion, all other things being equal, is the best. It is gener-

ally admitted that the average health of the farming com-

munity is better than that of other classes: This 18 one
advantage which the farmer has in the pursut .of ma11.hoo.d
over others. 1t is much easier for one whose circulation 18
perfect, whose digestion is sound, and whose .nerves are
steady, to be a man among men, than one who is nell\‘r'('):ls,
thin-blooded, or dyspeptic. Some onc has well said, “ T 'he
profession of agriculture is more favourable to th(? entire
development of the human faculties, to the u.nfoldmg and
perfecting of this physical, this intellectual, this moral and
immortal being, which God has given us, than any oﬂ..ler
employment. It imparts vigor to the body and to the mind

‘ leaving the soul free from feverish excitements, to embitter,

3
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a8 it were, with its growth the lessons which nature teaches ;
ip fine, it is capable of ministering most successfully of all
arts _a.pﬂ of all occupations, to wealth, to intelligence, and
to virtue.” This is beqoming more and more true as time
goes on, for every improvement in farm implements and
methods of operation takes away so much of the drudgery
of farming.

Extracted from the R iohi * .
tor 1osracted from the Report of Michigan State Board of Agricultars

ADDRESS DELIVERED BY J. MILLS ESQR. M .
. RQR. M.R.O.VS
AT THE COLLEGE ANNIVERSARY MEETING.

Stk CrarLes TurNER, LADIES AND GENTLEMEN,—] assure
you, when Mr. Robertson, our esteemed Principal, asked
me to deliver the usual annual address, it was with con-
siderable doubt and misgiving that I undertook to do
so. This being an Agricultural College, where the subjects
taught are many and varied, I was at a loss to select a
theme which would prove generally interesting, but naturally
T selected something relating to my own profession and
depa.rf;ment, and will give you an outline of the history ofe
Veterinary Surgery and the progress it has made of late
years. Itis evident Veterinary medicine came into exist.
ence when man began to domesticate the inferior animals.
This must have taken place nt a remote era, an jdea which
is. borne out by the remains of the horse, the ox, &c., being
fimcovered in ancient “ Tumuli,” lake-dwellings and caves
intermingled with the bones of primeval man. And again’-
among .all the members of the Aryan race, the names o;
donfxeshc animals still bear the marks of a common origin. ab
s distant pre-historic period, when, before their separation
into Greeks, Celts, Slaves, Hindus and Persians the common
_aucestry dwelt together and spoke the same la.ngléale in

: wupt —HTHih

passed into Greece, where the utmosi suze was 2 e

breeds of cattle, resulting in mgrvellous success. This

proves that the Veterinary profession had then made consi-

“derable advances. From the Greek authors we find that
many works existed on the diseases of domestic animals.

Hippocrates and Xenophon were among the most eminent

authors of the period, and their works clearly illustrate the

importance Veterinary art had attained in those days. The

Romans, too, gave Veterinary Medicine careful stady. It
was to their advancement fo do so, from the fact that their

large army was constantly requiring Cavalry Remounts,
That ever-memorable event, the fall of the Roman Empire
has deprived us for ever of the greater portion of ancient
literature, including that relating to the lower animals, but
what remains, shows us the advancement Veterinary art
bad then made tdwards a science. Pliny, in his Natural .
History written A. D. 50, throws a deal of valuable light
on the Veterinary Medicine of his day. Even the great
poet Virgil took a deep interest in Veterinary matters and,
after completing a course of Medicine and Mathematics, he
'ap'plied himself to the study of Veterinary Surgery, and, in
fact, his ability in this art was the means of bringing
him under the notice of Augustus Cewsar, the illustrious
Emperor of the Romans, in whose stables he was for a time
employed. After the fall of the Roman Empire, Veterinary
Medicine, like other Sciences, became no longer cultivated,
and degenerated into a mere handicraft, and was only
‘practised by the lower orders of the people in & most em-
pirical fashion. Blacksmiths and Farriers had begun to
assert themselves as the only competent men to treat animal
digerses. To the former belonged the forging of the shoes,
ard the nailing of thew on to the foot, which we all know
isa most delicate operation, and requires a certain amount.
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of'knon}edge of the anatomy of the delicate structures con-
ba:ned.l_n the hoof, their ignorance of which often brought
Fh?m. 1nto serious trouble, for they sometimes inﬂicied
injuries to the foot which they were unable to cure. At this
period the actnal cautery or hot iron came into ge;wra.l use
. . . ’
:a‘md v»jas ff;ee]y applied in all ailments, being considered the
panaces of the day. If we but reflect for a moment, it
vf'lll be seen that this rude form of treatment is still :
tised, to a terrible extent in India. I use the word f:x:(:

‘Ple,”'and T might add “ horrible,” as the cruelty inflicted
in this way is more than we can conceive. We h);v]enalcti

1llus.trations of this in the yards of fre-marks seen O;n ’E)he
b?dles of bullocks working on our public roads. About the
pinth century a change came over the armios of. Greece an;
Rome. Chivalry was introduced, necessitating the emplo

mex‘lt of a powerful class of horse called a Destr}i)e y’:
Wihlch now no longer exists. An idea may be formed of :{1

size and power of these animals, when it 4s considered th Et".
they carried a combined weight, in knight and armou a‘f
at least 30 stones. These horses wero not selected so n:', oh
for speed as for rapid evolution: so that the lance ucd
battle axe of his rider could be wiclded in a small sp::e

They were subjected to a prolonged and severe training, "
?

which renderd them liable to many iujuries and di Y
but as they cost a great deal of money and could se?ses;
procured in Spain and Italy,it was natural that the : -
care was bestowed upon them necessitating somg ljateSt
le:idgezzf Surgery and Medicine. A most cruel o
adopted in those days of croppin
and digging the tail out at Slfe frz?x:,e:}fz C(])%S'O e h?&d
gaﬁé: all:ow the coat of mail, which the animal]ce::r?:dv::z:: !
ofMari;halﬁt closely to the body. N ow, the Riding-master‘
i ol ca;ne to the .front. It was his duty to buy,
- .f,;d " eat the Destriers. Thergfore, he was compelled
Y the nature and constitution of the horse, apd was

Pl‘actice was

mere trade ;
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looked upon as one possessing the highest degree of Veteri-
nary skill known at the time. The office of Riding-master
wag then considered of no mean importance, so much so,
that it was usually held by one of the highest of Military
Nobles. It is important, too, to remember that the French
word Marechal, which denotes the highest Military officer
in France, originally meanta Veterinary Surgeon, and is
used to this day as the name for a Farrier. W hen gunpow-
der came into general use, Chivalry ceased to be practised
in warfare. This brought about the downfall of the old
Marechals and their profession. A profession which kings
and nobles had loved to teach fell into the hands of a class
of ignorant men, who called themselves Riding-masters, bub
who virtually were no such thing. After this the profession
of a Veterinary Surgeon was fast passing again into a
when the subject received attention in Italy.
In the year 1618, Cario Runni wrote an excellent work,
with beautiful illstrations. Then France followed and
published several works ot standard value, one of which
was translated into Scotch by Sir William Hope. These
efforts seem to have stimulated others to make endeavours
%o lift the Veterinary art from the obscurity into which it

‘had fallen, and to promote it in the form of a Science.

Many Medical men of eminence wrote on the subject and
did a great deal to raise the dignity of the profession
Among them may be mentioned the names of Gibson
Bracken, La Fosse and Osmer. Yet their modes of treat
ment and application of remedies were in many instance
cruel and puerile. As time went on and human medicin

and surgery improved, Veterinary Science benefited inlik
manner. In the beginning of the last century Veterinar

Colleges were in existence in Italy. Next comes Franes
where in 1761 a College was founded at Lyous, after whic
tha now well-known school of Alfort was founded, in 176¢
In 179¢ a College at London was founded, and, since thi
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time
o ;h(:oll)lreogers have been formed in every European capi
vapid stridegs ?: towards advancement has been mukzg
Tt has mon attaierd:smce, .a.nd more especially of late years.
in the most br‘!ll; & Rosition which it never reached even
longer a mel:e a:t iant days of Greece and Rome, It is no
of vast rabge and, ; h&s. become & Science, and & Scienc
with huma.ngMed- 'Vas[; lmportance, and has come into lin
Sciences can he 101;1 © and Burgery. Nuither of these tw
much to learn f roalier stanfi apart, the Veterinarian ha
from the Veteri;om‘ the l.nedlca'l man, and the medical ma;
when, for all th:n:‘n; indeed, the time is not far distan
Medical Scienc gher purposes, the two provinces of
@ must coalesce. In India, the Government

have insti
nstituted schools at Liahors, Poona and at Saidapet

The two former
are :
nately, here, purely Veterinary schools, Unfortu-

class. When‘a; sSmdaPﬁt. we have no distinet Veterinary
although 8y no distinct Veterinary class, I

g2 men are allowed to enter the school a, oo

8

;tet:ients, aod to attend the Veterinary classes
g .g.muted class certificates, they recei ,
recoguttion of their labors, And’ h cuch s the.
cannot expect men to come forwa.x"vd
of Science. I trast, howaver
b'e able to grant Veterinary s;
tl.on, which will give them
sional world, and the public
ability. Now let us glance
lk,no.wledgre of Veterinary Sec
g with—What could the Iudian f i
cattle ¥ They plough his land, raise hi: ::T::rd:o::-h‘outt'h.

rigatio

purposes, produce me:
. nure to fertili )
am A

grain and straw to the markot, andzt:eth: ;?;1:’ cart hi
v in man

* other wa;
Wultnﬁ'?; pum.qrous to mention, In short, the In &
daily bread. If,';lntu'ely, dependent upon his c;ttle fo ‘1\
; ‘A8 Tyot's cattle die from disease, or it :h i
! oy

paying
beyond
: further
ile such is the case, we
and take up this bra:nch
that at an early date we will’
udents some suitable recogni.
a certain status in the profes.'
some guarantee as to thejr
})rxeﬁy at the advantages of
lence to an agriculturigs, T
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_spreciate from want of food be is not the only loser. The
revenue also must suffer. Rice, the staple food of te
people of not only India but of the various parts of the
globe to which it is exported, becomes a dear commodity,
and thus we have all the attendant miseries of scarcity and
high prices. Therefore the careful preservation of the cattle
of this Presidency is of no mean importance. Tt is its main
wealth, and should be scrupulously regarded as such. It
will probably be not uninteresting to you to know the enor-
mous loss which takes place sunually in this Presidency
from the ravages of animal plagues. Since the formation
of the Cattle Disease Inspection Department, statistics have -
been collected, and the loss in live-stock from the lst of
September 1882 to the 31st of December 1884, a space of
two years and four months, has been seventy thousand and
sixty-six, showing & money vyalue of one million, five hun-
dred and ninety-one thousand, six hundred and eighty rupees,
or one hundred and twenty-seven thousand, three hundred
and thirty-four pounds gterling, which is a very serions
matter, These figures must be taken to represent only &
fraction of the actual loss this Presidency sustained during
the period referred to; for I have known, and have reasons
to believe, that owing to the indifference on the part of
the village officers and of cattle owners, a large number of
denths among live-stock are mever reported. But Iam
happy to be able to state that during the last official year
the death-rate was 17 per cent. less than in the previous
one. The Department as at present constitated cannot be
expected to do very much, considering the vast area of the
Presidency, 150,000 £q. miles, with a strength in live-stock
of seventeen millions, eighteen handred and forty-five-
thousand, five-hundred and seventy-six. This does not
inglude Zemindary and.Inam lands. Yet, its formation is
. graat[ and grand step in the right direction, and the
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upon you that, if you do not study the pe mtot:r..;
el in health you will find it a most difficalé
1 disease. You have enjoyed adl:nhf:i
diagnose - ve
hich many of your predecessors ,,d‘d m"; the class-
pportunities of putting the theory you ital and the dis-
joom into Pm"iw'a‘tmvemn::pmwmﬁm of
ecting shed. Bear mﬂ;.::;dmﬂ;ﬂsezet of success, and do
your calling, practice 13 - first of my address
h you have beenll not forget W?‘“ I toldyt]):;: ﬂ:) MP‘;:“ ability may
for the last three years. No doubt if regarding Vn'gﬂ- ?;:; to ’yonr advancement. Learn
has cost you a deal of mental labor, not to mention@nttract nol:u_:ﬁ a:]:‘t n may be able to live b’_ ﬁ’ that
anxiety. But the thoughts of the past must be allowed to Jyour memm:ble to y;e-l with the eternal varieties of
fade from your minds when you consider that you now §you may be
possess a patent which will enable you to earn your daily
bread and give you a status in the world of learning.
The lectures you have heard on Veterinary Surgery in this
College cannot fail to be of the utmost service to you, for
you must remember that a sound acquaintance with the
principles on which the growth and maintenance of the
bodies of animals depend is a desideratum in tho acquire-
ments of those whose future profession will be the cultiva-
+ tion of the soil. OFf course it will be readily granted that
all scientific knowledge, if of g sound character, is.[§
worthy of attainment for its own sake ; and what .ig
generally true of all Sciences is particularly so of that one
on which I had the honor to lecture to you. g
,always have a special place in the education of the Agr
-oulturist. You will find, and have no doubt found
that it fosters a taste for direct contact with stock
“the careful observation of their various pecul
_pointing out the necessity not onl
. ance with domestic animals but o

.only to be acquired by handlin
movements,

thorongh]y
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public more especially the agricultural classes, owe a deep
debt of gratitude to Government for maintaining such &
Department constantly at their servico and at all tirges
ready and willing to promote their welfarc. I cannot
cooclude my address to-day without saying & fow words
to those young men who have just received certificates of

proficiency. This ought to be one of the proudest days of
your life. You have obtained that whic
struggling for,

} and
uty, but that it may become 3 soureet:fofe;zryment, -
- inst the disastrous resul eness.
ot %u:;dul:g:.‘:vme you, for one moment, to devoteinyomxrall
ole time to reading, as such a course would,

hnd thinkers of the past in’““"wmm'f-‘ ,hre; :
and some return is due byyonhexeﬂims on
can only be madobym‘;
add still more o tho SWres % L vet ane senti-
| those who will come after you. .

ment which must always be “Pn!’utoml practise humamity
throughout your career, "‘d] *.l": to all living cresiares
to the lower animals. Be

d endeavour to teach others to beﬂnesm."
yqurselves, an G (Choerer |
With t‘hm words I leave you.

alread
and fo
laritiesll
y of a general acquainf

f such an attention as

g them, watching thg
comparing one with another, and in becomi

4cquainted with them, Apng let me jmprd

©



i i the swuowmg verse of Birnpanchamoolum :
| fswymg garman S0 srgs siCmiCUIERG
L ima i Qs iQumiluri@uler Qe s s
Ve s Pusn Amas LeiUBluIgy T anar
Dawseosrou gplar pani.’

Traoslation.—Those who study the science of the
simple plough say that he is a husbandman who having
stacked hay on his land, daily tills the raw ground with
fresh (anworn) ploughs, and thereby couverts it into good
soil, and after manuring the land, uses the ameliorating
plongh again.

8o, ryots are advised to provide plenty of fodder for
their caitle, to use ploughs which are in an efficient state,
o manure the land well, and then to plough it in, so that
it may not be exposed to the sun,

In the following verse, an advice is conveyed to the
ryois to be on amicable terms with their labourers :

Ouss 24011500 O, Os @iz s Csd

Gro@msls® apravCs® Ospp
Oz faroasi pic QaBionpwSOarss pip
2. Qpusp@b CaQL_dr pes

Translation.—Forgetfnlness, vanity of riches, defec-
tive learning, and malice are all alike injurious to one’s
self, and if a husbandman lives al plain variance with his
labourer, be it said that it will ever be injurious to himself.

The following verse is from Vinotharasamunjiri.
@ lrav@usr Sansfndssmssi
£10CeCoiis Bowgpepuis ams3Cs

Crar pasQadlifnisé Crias@es@ss iQur B
worp puCalaly,

1 situated at a convemien "
q willing and obedient labourers, then agriculture will
er be a delightfal occapation.

Thiruvalluvar says—

@eQuarpaws BmLLTerésresd
alleQuoargy seeoraw@iE,

Translation.—* The goddess of earth laughs ridicul-
ingly at those who keep idle and yet complain of poverty.”

| There is indeed no excase for pauperism 8o long as

if‘productiva land is available. The able bodied beggars of
‘this country will surely do well to emigrate to where pro-
ductive land awaits the application of labour,

\ OsrylapPsseraaansdp Iy s0smayn
; Cacw.rg sreuuBo,
Translation.—If & soil be so cultivated as to reduce 1
‘pollum of earth to one-fourth pollum and then mrated, the
crop on it will thrive even without a handful of manure.

'

| By the statment that one pollum of earth is to be
reduced to one-fourth pollum, Thiruvulluvar evidently
means that a bulk or volume of earth which weighed 1
pollum before, shonld now weigh only one-fourth so much. -
. For soils are expanded by cultivation, and since density
varies inversely as volume, cultivation necessarily lowers
the specific gravity of soils.

Thiruvullavar’s assertion that on a well tilled soil a
op will thrive even without manure harmonizes with the

Ract that tillage is tantamount to manuring the ground by

e atmospheric_agency which not only supplies ammonis,
. nitric acid, 'but also renders inert plant-food active.

:1 fac\*;‘the total quantity of nitrogen obtainable for a well-




IRy rarpQumdPsn si.c Ser
g serpgarariy,

Translation.—~Maunring is more beneficial than plou gh}

ing and care after weeding is better then watering.

8o Thiruvulluvar attaches less im
tion than to ploughing, manuring,
By ‘care’ is meant care in harvesting
time, preservation from theft, &c.

portance to irriga-
hoeing and weeding.
the crop at the proper

By the statement that
manuring is more beneficial than ploughing Thiruvulluvar.

means that when land has been both ploughed and

manured, manuring will contribute s greater share of
benefit than ploughing.,

Qeirnrer BpeefmiSaimiyms l

- Boeredgny 6w,

Translation.—If the owner of a land does not visit it
- daily, it will like a wife that is treated

with cold reserve,
become unyielding.

enjoy it,

The following proverbs are current among the 'lJ
speaking ryots,

JsoeGamsd g ap,
Translation.—Plough deep rather than wide.
. Some ryots understaud by this statement that
. tillage or intensive tillage is better than extensive tilli §
Surely it is advisable to cultivate the land as deey

possible, even if on acoount of the dept#l;f tillage
Tyat cannot cultivate so much ag he wollld oth =5

able to do. For instance it is better to cultivate b |

i Souogrrg.
e pallgibuems & |
Pranslation.—No amount of manure can make up for
defective tillage. L
4 For the oxygen of the a:ir serves p;lxgoses in
"W\l 110 manures can as satisfactorily fulfil.
10 &% 1t0.

PV TRTY FILRS K . .
“Translation.—If the land be well tilled, the orop will be
; & bumper one. ;

! . . i,

Cuivés egpart &uss 4@ .
Translation—.Those who plough late will suffer for
Jwant of food.

ken of the earliest showers- 80
%( /Advf“nt;g;:;“ *:2 zzwflawith as little delay as possxb]:le,
.mhat: the tl:!e1 cultivation season. If a day of favoura.f o
N be lost, it is possible that we may have to v;vmt or
[t Wea:};;nl‘ong tim,e for such weather, if at all we have it again
Og ver

\ '-oﬁﬁ,he season,

o gFBES 1 Srwon@n Brean® gep Camr@io,
&\ i ery Veli (5 cawnies=6-6 acres) of
‘ation.—For every iy

s of oxen and 2 labourers are req

verb refers to wet lam:l.l See:lvo:-:l e;.g;ﬁ:il::r:;

uchanan, the r )
nzrh:: ;:.:t:; of Southern India, and Mé. .01(1,)88-':
Jore an uty Director of Revéhue Settlenflent,t ;);:d -
agreed that for every 3 wx:esdo Mwe Kﬁsh;a-
R9, havgnd a pair of cattle are require .rov:,d .
ugh/Moodelliar of Sheally finds one 1mp1 od country
! costing about Rs. 5, & d, of course, 1 p
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and 1 labourer to be sufficient for about 13 acres of:
land.
Bag e waps s yowd Bevg oy wCaanbin, .
Translation.—Plants growing on a spot must eventw
ly decay there alone.
Whatever is taken from the soil must eventually
restored to it.
SweCurudi y bCur Gy ssari,

Translation.—People must live close, but plants m

be wide apart.

In other words, thick sowing is bad.

BIFOT g 55 SPpLd,

Translation.—Distance between paddy plants and
closeness in relationship are desirable.

Casl gerpigu varalyanBann derius®,

Translation.—Twelve Kalams (1 kalam = 24 Madrs’
measures) of seed are required for 1 Veli (66 acres) /!
land.

The seed referred to is probably paddy.

The quantity of paddy sown per acre, according to
proverb, is about 44 Madras measares or ahou’
In transplanting paddy, the ryots nse a mi® I -
quantity than in broad cast sowing. On the Sai g
very good ountturns of paddy equalling those B
and Coimbatore have repeatedly been obtainec,
tity sown per acre being about one-fourth of 4} ‘

* mentioned quantity. = ’
(To 18 'Continued.)
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I the current number of the Bath and West of
ngland Society’s Journal there is a full report of the
lecture delivered on the above subject by Dr. J. Voelcker

in the Parkes Museum of Hygiene last year. In view of
the great interest that is being taken in all matters relating '
go the dairy, it may be of value to present a short resumé

of tha paper to our readers.

> Milk is a very complex liquid, yielded by the
mdmmary glands of all animals belonging to the order
mammalia, The composition varies greatly, and depends
on + Jopmber of circumstances. Under the microscope
it ‘I gen to be a clear liquid full of little globules ; those
globules prove to be pure butter-fat surrounded by a skin
of cagein. They are of different sizes, not only in the same
sample of milk, but also in samples procured from different
breeds. They are very large, for instance in the case of
the Jerseys. Butter being a fatty substance, is lighter
than water, and, therefore, - will float in it, and so these

Pagticles rise to the top jn milk and constitute cream ; the
,1arger opes rising quickest, thé smaller ones perhaps not
ﬂ . _l g



at all. TIn the process of churning the * skins” of th‘
gobules burst and allow the contents to unite and fol®
masses of butter. It is necessary to say, however, I

authorities are not a} all agreed as to their bein’ 1
actual skin or envelope of cagsein 5 this latter substa,fc
the cheese forming ingredient—is present in solution, an
some say that there is & more condengeq portion rounzl th

bodies :~Casein (as above),

albumen, milk
. -su
mineral matters. ’ gar and

~—

The castein when precipitated by the action of renn b
i(:-t}))y l1;119 mllkhturning sour, forms curd, which will rip:n
o ¢ 8eso : the butter particles being ent i
and entl‘ching it. Why casein is prgecipi:‘aji?db th:;em
agents is a matter yet to be explained. The whey h?s?. N
separates in this process containsg nearly all the Yu:" w‘xl
and milk sugar, and some of the salts. il ol
coagulate by boiling, but albumen
casein.  Milk-sugar or  lactoge™
removal of albumen, and, i
crystals of this substance will be deposited
very munch lesg sweetening power than o .
sugar. In the natural souring of milk. thj
converted into lactic acid by the actidg,tug maty ©
“known as the Bacterium lactis, d ‘

will, on removal of ¢

!
)
i3
¢
2
3

matters left after a quantity ofe-fourth of ¥ followed by tlfe
to dryness and the residue ig '

of Phosphates of lime. and g been eva,pora,bed
of potassium and sodium, ) consist chiefly
dairy farmers have found it N and chlorides
’°“1f"' Phosphatic - mannres § . lace these that
their soil. to use bones 80

Mk, 67

The composition of perfectly pure milk varies greatly,
but the following may he taken as a sample; it is the
average of eight analyses by the late Dr. Voelcker :—

Water ... cia ... 8684
Albuminoids ... e . 395
Fats ... ... 380
Sugar ... .. 460
Ash ... ... 081

100:00

This gives 13} per cent. of solids, but Dr. J. Voelcker .
states that we may take the minimum of good milk as 84
per cent. of solids, not fat, and 3 per cent. of fat, or
114 together, and water 884 per cent.

The lecturer gives a list of some twelve British breeds

‘of cattle which are suitable for dairy purposes, but it

may be questioned in case of some of these if they are
adapted for the production of milk on a paying scale—as
“yilk or its products. He gives the palm to the Shorthorn
28 & dairy and meat producing animal.

The effect of different kinds of food on the quality
and quantity of the produce is shortly commented on.
Cows feeding out-of-doors in summer were found to have
a very low percentage of fat—only 1'79 per cent. while
when these same animals were put in-doors in autumn
and given an allowance of meal, &c., the fat rose to 3:76
per cent. The milk during the day time, also, was found
to be poorer than that secreted during the night, owing
to the feeding. Particular foods, if taken in too large
quantity, influence the flavour of the products, as, for
instance, in the case of turnips. The evidence with
regard to ensilage is as yet contradictory.

o The milk first drayyn from the udder is poorer than
that taken last. The cream has begun to rise even in the

£}



v :: » Probeedifngs of the dssociation,
1;8::, ﬂ:lngg Zl;é 'f;aﬁds i‘.'m}&, to re-abso
3l iy e 8 ety or
thh il shon, o 2,, }#st Qf w_h}gh is the lactometer
- a0y yick has koon agaes he-m;;: bt f st

will require t,
o be
,t:nd the animals water
8¢ an impure supply

S Vhe anime] .
cticus dischees, | - POk Of

. ; ’n‘ . . . o
e, but g perusal of i oW op very fresh M the

® origina) ,eg
i \ oCannot fail ¢,
mterest.—-—Englisk Agricyls el et i tho dai‘

- PROOBEDINGy oy
il -,"“,n v Sa:tu'rda
The Vice-Prasigons - oo

Paper rea & ' > .
1 g Ak the Oy,

8800147710
N.
Ap ril 25”‘7 1885,

The

*b the watery portion

Proceedings of the Association. 69

Bengal and Upper India. The first recorded export of
Ground-nut oil from this Presidency was in 1848 and 49.
Since then, it has become gradually an article of great
commercial importance, so much g0, as to interfere with
the French trade in olive oil,

1t is cultivated for the sake of the oil which the seeds
yield on expression. The oil is used
for pharmaceutical purposes, also for
lamps, and for lubricating machinery. It is used iu the
manufacture of soap and in the preparation of sweetmeats.
The cake is a very valuable food for live stock and an
excollent manure when applied to the soil. The husk,
though hard and woody, forms a good manure when well
decomposed. The plant also ranks as a valuable fodder

Uses of thie plant,

“herb as it furnishes much nutritious haulm for-forage.

Arachis hypogéa is particularly remarkable from the
: manner in which the fruit is produced.
prfd‘:,‘:edf'm’ seed pod 1o young fruit, instead of being
placed at the bottom of the calyx, as
in other kinds of pulse, is formed at the bottom and in
the inside of a long slender tnbe which looks like a flower-
stalk. At the same time, the stalk of the fruit lengthens,
until the point strikes the earth into which the now half-
grown fruit is speedily forcod and where it finally ripens.
When mature, it is a pale yellow wrinkled oblong pod often
contracted in the middle. The plant possesses & long
tap root which extends deep into the earth, drawing thence
the nutriment which is beyond the reach of many of our
cultivated crops. The plant is an annual, as it passes
through all the phases of its existence in one year and
it is a lime-feeder.
In this Presidency the total area under ground-nut
_cultivation is 73,568 acres of which in

d-nu s
Aea under groundnut o B8t 48,920, Tanjore 8,649,
E Y
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g:ingelpnt 7,87'6, Trichinopoly 5,796, Salem 1 288, North
b f)'t 1,249, Coimbatore 470 and Godavery 20 g

cultivated; o e e

A light loose calgarecus: soil is best fitted for its

* Seleotion of Ioad, irro::;h It i;hrives well on sandy soils
. ontainin i
of lime, potash and magnesia.g a’l‘al:: a;mlft:::r? foI;hOSPhateﬂ
the percentage of kernels and oil are great when tl::autl s
are grown on light loose reddish loams, Very stiﬁp Tnts
and goils containing much saline matters are not ol
adapf:ed for its growth. The crop has a very gt s
aversion for stagnant water, therefore it will notrygrovto ,(lng1

land which is al ,
staguate, Ways wet or on which water ig likely to

‘About the month of J uneor even earlier if tixere be

»m&“ a tivad on, ¥ 8hower of rain, the land is freely'

ploughed twice or thrice and ‘

. : A all th
:;leeds‘ are extirpated. Until the time of sowing the seede
e 3011 18 every now and then stirred so as to ©Xpose ever ,
particle of it to the beneficial action of the atmosphere ’

| When the land T’s plopghed and a perfect state of
Manaing, ' .. tilth is obtained it is liberally manured.

o .. by penning flocks of
. N ‘ ; sheep at
verage of 400 to 500 head per acre or bythe applicationz:

. of well dgcomposed farm-yard manure
bt n e first met.hod is decidedly a bettor one; f .
oth dung and urine may be utilized ; byt they ar,e o

not

As arule in preserving ground.nug
"~ is taken,- Hea,
pods are

for seed much care
¥y and good looking
selected ang dried in the sun

Belection of aeed.
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for about 4 or 5 days. Sometimes the pods are exposed
to the action of dew in the night, next morning they ayve
dried in the sun as usual. This is done, they say, in order
to protect the seeds from being attacked by insects. The
pods are then put in pots with some ashes and a thin
layer of straw at the top, and the pots are then closed with
cow-dung.

A day previous to sowing, the pods are decorticated

) by hand. It must be remembered

for :Zf,?;g‘“m of seed 4}at if the pods are shelled or husked
either by being trodden or by being

beaten with a stick, as is generally done for expressing
the oil, the embryo between the cotyledons is loosened or
otherwise injured and consequently the percentage of vital

. seed is remarkably diminished. Seeds, as a rule, germinate

better when sdwn within 2 days after being decorticated.
‘And if kept mixed with husk in an open basket they are
fitto be sown 4 days after separation. Blanched seeds

‘or seeds whose thin brownish colored covering is removed,

never germinate.

About 30 to 40 Madras measures of seed are neces-

' sary for sowing an acre. Under

Seed necessary per favourable circumstances and careful

aere. management a less quantity may be
sufficient. )

In July, or if there be no rain in that month, after
the first shower in Angust, the field
_ is ploughed twice in the mornng, and
in the afterpart of the day the seed is generally sown,

When sown.

On poor soils the seed must be sown thickly, . On
rich soils they must be sown thinly,
Mgre seed is required if the crop is
sown late in the season,

Thick and thin sow-
ing.
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he mod i ’ .
o e of sowing the ground.nut
ow sown, V:ry poculiar, A ln::l‘yw‘izm " bo
o or on
bullocks anq 5 plough goes on

Trowe; and 3 e
: around their wa; By OF 4 men, with
and drop the soeds 5 to 6 .W&llt follow the plough

bo present i
X in ¢
seed is sown he

 Sornd practica] <. Roil when tye'
Perionce necossary, . be formed b

s & hard incrustation wille

sho.oting Upwards, Apoth preve.n s the young plauts from

moisture ig th )

too little of it ;:erot g ‘°f the seeds undep

Rerminate for w:;tese:t 1a the soj] the seed ground, If
L . 8

™R sense and goodopr::m°‘°“ moistare, mould not

to giiay . ti .
gtiard against such fauus“cﬂ eXperionce gpe Recessary

Bavages 1y the -
and Jnotals, L O0we O teed is 5o )
vented, ¥ we- them up fr, VB, orowa bagig ¢, pick

Prevent.thi.m:;"ithin the soil, Bo
‘ ong po't il ﬂx’ d g
C

-takes to germinate.
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the centre of the field. To the other end of it is suspended
n doad crow or at least its wing and feathers. Jackaid
do more harm during the night, they may be prevented
by watching the fields till the seeds begin to germinate.
The time which tho seeds take to germinate depends
upon the natare of the soil and the
Time which the seed 1 gition  of the weather. On the
4th day after sowing some plants may
bo seen coming through. By the end of a week the whole
field will be covercd with the young plants. If for want of
moisture the young shoots strive in vain to come throngh,
you may safely irrigate tho field. The next day the young
plants will all shoot upwards.
When tho plants are shout 8 or 4 weeks old, they
" A ftor cultivation attain to a height of 4 to 6 inches.
' Tho field is then hand-hoed for the
first timo and the plants if overcrowded are thinned ont.
As tho ground:nut pods are borne under ground, a
& outturn will depend on the lateral !
jwf‘i’:n:'&'z plants o>  pranching of the plants over the soil ;
but if the plants are too near each
ofher they will grow straight up with but few side branches.
Moreover when the plants are overcrowded they will
prevent the free circulation of air between them and
consequently the planta will suffer from rol = disease
in which the lower branches begin to decompose.

When the plants begin to Hower and the small
tubules which are to be the fature

d hoeing. .
eoon "8 seed pods, elongate, growing down-
wards to ponetrate the soil the crop is handhoed a second

stimo.
As a rule for about a month from the date of sowing
. . no watoring is neocssary; after that
rrigation. neriod unless the monsoon rains help
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thp- cultivator, the ground
Bnce a week doring dry
season be fair,

-nut fields require to Lo watered
weather and fortnightly if the

E .
xcess of ruin or water turng the Plants pale and weak
hjzmm wach  water tl.le fields when frequent| ﬂ‘"; (i
. - Yield slender and wepk n:ts F:o °)

ps

which are often em
b . .
seeds in them, i ontaining no

‘In about 6 to 7 months the growth of plants
Signs of maturity, and they begin to wi Fe”es
» . gir wither, Dig up
some pods and if they are hard, break

ne .
reddish brown cover::g,and the kernels inside

sfficiently ‘matured. W;
plants todry. ., :
N . .
‘por,hon of the field ig moistened in the evening,
Hurvesti the orop. and f,he plants are pulled oﬂ‘nx::f;
ol i morning. The soil is loosened with
Tp ck and the pods are collected e
he vi .
e vines of the ground-nut Plants are dried 3
Btacking thehay,  “tocked. This hay i i n
, ‘ Y 18 cousidered o
" ' Increase the secretion of milk in cows
ges to coolies 'who pick the pods is always paid ; .
kind. It varies with the quantity :;
pods to be found in the feld It

o there be plenty, on
';u which a coo]ry collects forms hisy ;ha:ep,a':u?{l; of every
© poor the fruit of his labor is equally ‘d' . if the yield
him and the cultivator, ided between

it is certain th e 2
in that the crop j
thhold watering and allowptl::

High wa id i
kind.g ges paid in

The chief difficulty which the cultivator has to
" Labor iteatty, counter in the cultivation of grou:::

nat is in securing » sufficient geng of

‘000lies at the time
. of harvest i : .
wages he is prepared to pay, " Rotwithstandiog the high
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In some places where water flows to the field by
) ravitation the following less expensive
Less expansive mode. sxode of collecting tht:gnuts isP:dopt-
ed. The plants are first removed and the nuts under-
ground are allowed to dry thoroughly. The field is then
moistened and ploughed, Water is then let in till it is
6 inches to a foot in depth. The soil is then well stirred
until all clods are well disintegrated. The pods being
lighter than water are easily collected.
Before harvesting, the pods are dried under-
Harvostiog time is ground. A gentle shower of rain will
attended with uncer- makeall podssprout before a sufficient
tainty. number of coolies can be gathered.
The ground-nut crop as generally cultivated in this
Presont aystom of country is considered to be a very
cultivation considored €xhausting one notwithstanding the
exbaustive. _accumulation of partly decomposed
vegetable matter to a uniform depth of one to one and
half inches over the whole field. Whatever may be the
decresse in other constituents of the goil one thing-
is ascertained beyond all doubt (viz.) that the land is
positively better stored with organic matter at tho end of
the period than it was before the crop was grown, while
the general experience has proved in & more conclusive
manper that the field subsequently planted with ragi
without the least application of manure gives better
results than when the crop is grown on other lands,
(not previously sown with ground-nut.)
Generally the nuts are sold by the cultivator at so
much per cart load which is equal
Crices Auotuate. to nearly 11 Madras colums or 10001b.

" 1f there were no foreign demand the prices will be as low

as B 25 per cart load, and they rapidly rise to fis 40 if

there be anv.
. R
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The approximate cost of cul

with ground-nat :— tivating an acre of land

Plongh'ing G timeg at 12 annas each time T g o

Mnnnrmg with 24 cart loads of mannre . 0

Seed, about 35 measares . 3 8o

Bowing NP

Hand-hoeing twice... 2 4o

| Well irrigation, 4 times e el

R‘ent‘... . ‘aa . o

Wages to coolics paid in kin;i (hn.llf' Poe

a cart load) | 17 8

0

B Total expenditare. .. 45 0 0
R :‘Nat' outtam, of  nats. per scre about 3

. cart: loads at 35 Rapees: ..o 108 .

Two tons of straw ... TR

o~ e 0

Total ... 115 0 o

. Net profit to tho cultivator 70 0 ¢

“ Manuf acture f;f the oil,
mik.iug the oute. The nuts are thoroughly dried pnzl

beaten with sticks, the
. , the seeds are sepa-
; o raled from the husk by winnowingpn
he services of 2 men and 1 woman aro reqnired f
g ov
g :;ours ft«; busk .» cartload. The
witurn of kernels is nearly 4
or about 360tb. The wages paid to them is nea.r{y a.nx(::ur(‘)s

Expressing the ai. The kernels are pressed in a mill
_ for the sake of the oil they contain.

Themative ol mill consiats of g wooden or ite

The oil mill, mortar withea pestle. Geng::;ly

.. 2 oxen are yoked to & projecting

: vt

Labour required.

[

.

|

) 1t is o curious f
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spar or geering. About 80 to 40 Madras measures of
seed are thrown . into the mortar and about & measurg, of
water is added in tho beginning. As the mill goes on
grinding, & man is engaged in thx;owing in the seed which

roay have got displaced. In about 4 to 5 howrs the oil
fills the mortar while the fibrous cake lines it. ‘

Tho grinding is then stopped ; the pestle removed
and the oil is taken out and strained while the cake
is scraped out and dried.

Ouo hundred measures or about 300 lbs. of kernels

yield abont 25 to 30 measures of oil
Jutturn ot oil axd g 35 to 40 visses or 110 o 125 1bs.
of cake; more oil may be obtained
when tho seed is pressed in an improved oil mill. By

- heat nnd pressare the quantity may be increased to nearly

half the weight of the nuts.

act and illustrative of the imperfect

manner in which the oil is separated
Tmperfect separation  from tho geeds that in Franco the

ot cake obtained from this country is

onee more subjected to pressure and from 10 to 12 per

* cent. of oil is casily procured.

the oil cake is meant for feeding the stock
sach loss is of little consequence.

raliot  serions, lows it But when tho cake is directly spplied
@ be given Lo eattle menure it is 8 gerious Joss, inas-

When

a8
much as the oil contained in thoe cake is of little or no
uso in adding plant food to the soil.

It is & fized edible straw colored oil, much esteemed
for domestio purposes 88 it does not
become rancid so quickly as other oils.
6. In brilliancy it is far superior.
as to the relative

Properties of oll,
kts specific gravity is 091

In an experiment wmade in France
i R
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combustion of ground-put o
haying a wick of one-eight
it.was found that an ounce
hours and 25 minutes while

' and olive oil in a lamp
h of an inch in diameter,
of ground-nut oil burned 9

hile olive oil under similar cireum-
stances burned only 8 hours. It has an additional advan-

tage of giving no smoke. In this country it is used for
adulterating gingelly oil and in Europe the clarified oj] is
passed off for olive oil.

The value of the cake as g feeding stuff has been
The caf, clearly' sh?wn both' by experimenta

_ and scientific reasoning.,

It is often complained by cattle owners that its use
is often attended with hard-breathing in their cattlo,
No doubt there is some truth in what they say; but

if & dessert spoonful of ealt be given with the cake the

ovil effects will be preven
that draught cattle will k
solely fed on this cake than
gram. Asa food for horses this cake w

commended. In the beginning the plan to be adopted is to
deduct one-half the ugual allowance of gram and subst;-
tute for it an equal weight of cake.
saving of 25 per cent. could be effected in the cost of food
of every horse now fed on gram while the condition
of the animal also would be improved
of this valuable article will be useful,

ted. Experiment has proved

ay safely be re-

+ The analysis

Per cent.
Moisture ... . TS ) |
Oil... .. 10
Allumunods .. 80
. Sugar starch, &c. oL 36
*Ash ... )

. 3-5
the liiglf bercentage of introgenous matters explains why
the cake is 80 valuable, - It may be observed here that the
e __..;. —— .‘..;“.._._,_‘.._ e e IR - PR —

. Q
. -2 . *Contains phosphintes and phosphorio acid.

eep in better condition when -
when fed exclusively on horse -

In this way o .
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] entage of nitrogenous compounds in the ‘cake
:.g:lesp:r;re:ﬁncrease in the valne of manure .by ammtabls
fed on it; for it is proved by the best authontl); oln oc;
subject Mr. J. B. Lawes of Rothams'tead that t! ze ?:05
nitrogen in the consumption of cake is abon.t o:e- n o
that which it contains, the rest passing off in the manure.

Enormous quantitiesof ground-nut kem.els are exiorted
. yearly from this Presidency. As :n
ur?i‘:!: ::mel:fisti: instance I may here state that t ;
sgricaltural loss. quantity of seeds booked at one s;na.

Railway Station, Nagari in the Karvetnagnrfzst;mzl;l ;:,
during the year 1884 was about 90,000 munnt'ls o . -of mﬁ
each or 3,306 tons. It represents a very serious loss

manural matter to the motherland from which the nats
were obtained.

. DISCUSSION.

Mr. T. Guroosawmi Naidn of South Arcot rose and
said thus:— ‘ . .
Tn Sonth Arcot where the crop is extensively culti-

* vated, the crop thrives well on sandy loatas containing a
)

small percentage of organic matter. Th; c}{?p muﬁ
cultivated on clayey soils; cattle dung an dv‘x :'ﬁl sabes
are genorally used as manures, The groun ;: rell iled
and manured. The seeds are sown between ¢, 4;11 o of
August and September in the furrows mt.yde by : 9: pxm dg5
6 inches apart. The furrows are 3 to 4 mt'n;’heef ".Opws 15
inches wide; after depositing the seed . ‘:,1, u ons ero
covered withsoil. After a al:;wexf-i e(l)fl x::ni b ; ;d s are
. 0 the
i g lfInﬂ:.e;:n:’ sl()m:ia.l;l:ll the seeds germinate, the
m.:;“bg;ing watered once in every 3 days. When the crop
i; a month old it is hand-hoed. Thecrop is harvested in the
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middle of -January or in February. The outtum per
acrs under ordinary circumstances is 80 colwms of nuts
per aore, which when husked give 80 colams of clean
seed ; a colum being eqyal to 80  Madrag mesasares, This
Teprosonts s money valaeof Rs. 60, Deducting the cost
of cultivation, &o., 35 to 40 rupees is the profis per acre,
Under favourable conditions and better management the
yield may be Re.100 per acre. The ground.nut ig g
creeping plant, it produces oreeping stems and covers the
ground like & pasture. The nuts are underground and
by digging ‘they are taken out, The seeds supply an ojl
called gronnd-nut oi) ugeful for illuminating purposesand in

cooking. The smoke formed by burning the oil is said to

make the eyes dim. The oil is used largely to adulterato

gingely oil; the traud is difficalt to" do
Preseiit it Iarge'quantitics, The cake is given Yo animel;
a8 1800." Mo Hitrogen gives nourishment to tho animal
and the ' oil fattens it It s s8id to increase the
quantity of milk. The stems and leaves form an excel-
 lent fodder even when dry, cattle like them very much.
The husk is used for fuel. Every year thousands of tons of
ground-nut are exported from India, Thus the country
not only loses ths oil but also much manural matter, , The

.

crop isfallowed by ragi or oumboo as sammer ¢

somse years ago. This is mainly due to the repeated cﬁlti--
vation of the crop on the same land. Where the crop is
first introdnced it yields a good outtarn, Although’ the

thespil. - : S e
: Mr. Wazhiker of Kolhgpgre next made the: following.
romarks ;e e e .

tect except whon -

. si
Discnssion.

The crop is usefulto the f.arme.r as lt‘aﬁ:ix;:nlf::d;
to him, to his cattle and to his soil. '[; is diffeals 4o
extract all the oil by the rude country mil ; m: ;‘,M cese
of sugar-cane mill. This is clearly, shown ty oy
the Europeans who buy the cake, extrac o oot
improved mills so much oil as to afford them a

Mr, Surbhai of Bombay then said that_hihcox;l; dnfi):
understand the statement of the lecturer that the
some times puddled to collect the pods. -

Mr. Rungachariar then observed: 'In I':;rt e
the land selected is usnally & sandy BOILE: : arerage
seed sown is 25 to 30 Madras measures. cepd!l for

s where the crop is irrigated, it chiefly depends on :
c%:fo;)re harvest the crop is allowed to be 'graTed ::dw:e ! :
_cattle, water is then let in and t}'le field ;s 2 ::fs o
sal times, more water is then let in and 3; means of b
the soil is well stirred, the nuts then li-io:t e o ome
swept, 8s it were, by means of a lig 3 Pk i o
oornex" of the plot. The nuts are then easily
s Row then said :—

. C. K. Subba Rew : . .

g:ound-nut is often ca!led,. in bazzar;, mu;l‘t:;n;:,
« Manilla-Kottay.’ That it is not indng?nOus t;:t e:a phn;
therefore, clear. In the Dutch Gmn.na t. ere 3 phst
known by, the native name Gobbe which h}te g:oan ot
matures its pod under ground. Ground-nut is n; roduct of
much commercial imporhnce.. In 1848. a; 49 whont
37,000 gallons of ground-nut oil were a‘hlp‘::,dw o
Presidency. About 300,000 "gallona :rebecome exported
annually. Pare ground-nut oil does' uo o e

ther oils, and gives off very little smo: ing

o'°°ﬂ“°‘ sed as a substitute for chocolate. Its .OI is
Tah;:?:s:batituze for-olive oil and in the preparation of
U

ica. [t i3 considered one of the
_salads in France and America 5
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the soil i orambled. The haulms are dag up with
digging forks and are then pulled off; 2 days after harvest,
the haulms are stacked for about2 weeks on a platform
made of small poles in such & manner that there may be
& free supply of sir among the plants. The seeds give
from 44 to 45 per cemt. of oil if pressed in an efficient
press. If tho seeds be hested before being pressed, a
larger quantity of oil is expressed ; bat the oil is then
inferior. I may inform Mr. H. K. Wasker that there are
already several sorew pressos in Madras where ground-
nut oil is expressed. It is the oil which is chiefly required
for the foreign market. If oil only be exported, we
shall only be exporting, as it were, carbon, oxygen and
hydrogen and save cattle food and manure for the country,
and reduce also the charges on accomnt of freight, while
" the commercial prosperity of the country will be maintained.
No crop so well pays the ryot as ground-nut in dry culti-
vatiop. In the Botanical Gerden, under moderately good
cultivation nearly 22 lbs. of ground-nut was obtained last
sealon from s small plot, the yield being nearly half a tom
per acre, although the seed was sown very late, and was
exposed in its early stage of growth, to the unprecedented
heavy showers of October, November and December.

" M. Rama Row of Mysore.—Lime is indispensable to
the proper growth of gronod-nut. In soils poor in fime,
the produce will be simply ‘ pops,” that is to say, hulls with-
otit kernels. It is plain, then, thatlime is an indispenisable

ipgredient for the perfoch development of the nuts.
Ground-nus ‘cakh is & very neurishing food for cattle.
Mr. Subba Bow said that it produces hard-breathing when
given to cattle. This is quitestrne, as I have seen it
myself. The best mode of averting this difficulty is to
give & ‘proper quantity of ‘salt- daily with the cake. The
Jecturer said that 30 to40 mensares of séed are sown per
‘sore: but I cannot quite concar with him, because I have

‘5/ .
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country there is no chan

profits,

| VERNAOULAR quo

Vernacular Quotationa

on Agriculture.

Br Mr. C. K. SUBBA RAY,
(Continued)

Sos Sasssaar ¥ HBGUNEr,

Translation,~
meagre crop,’
1t is alwaya better to

seed. If the crop is found to be dense,
and the surplas plants
otherwise disposed of,

BLOREGD LS Buyin Hr c&a,‘:.';ut@)

Translation.—Cotton and castor ge

sown thick,

In order to econom
they must be sown in lin
spaces: being occupied

cholum.

e8 at least 4 feot apert, the in
by tall geowing- crops such

TATIONS ON AQRICULTYRE,

|

‘He who sows sparingly will have s\

i

.

sow too much rather than too little |

it way be thinned,
may be sold, used as fodder or

eds/ must not be

ize the ground under these orops

=

Vernacular Quotations on Agricullure. 8i

Qur@®, o
6*::;?;10:&0 seed-corn snd sow it in July~
i::e farmer will provide himeelf with good seed I:
onsiderable time before the cultivation .sefxson bﬁnst.here
. d be procured in a hurry just when 1618 w::ln - l;ad ore
59: not be time enough to test it properly, so :e bad oM
mei thus happens to be sown, it will not germioa o sad the
::a.son may be either far advanced by the time
be lost. o '
o be éz:;;:::rr::;sﬂoliccu&@(b Qseqpspann Csior
isCuan@w, -
T Qiﬁ:::: — The poor must sow gingelly and the
e .
et }Ellor::f "::;1' is supposed to have a bendenc;r to .rushuto
t a:d lfaf and such tendency is the least in gingelly.
stem )

A man cannot afford to bear the risk attending the
poor

horsegram cultivation. Whether this interpretation of the
ors ;
ryots is correct is open to doubt.
8% > 6% 90,
. Tr:nﬁs’!:tion.-—You must hoe and weed the h:;l;;:ongh
it be at the risk of shedding corn from the ear-
' Y &55E SOF.
T@pé@ TP 81 BES SO _
ﬂ T::ggti((;n.-—Gingelly requires 7 ploughings whereas
loughing is enough for horst?gmm. L grows aily
e r"I‘h' shows that horsegram is hardy and gro
is ‘ . »
indi t cultivation.
even ul:-der_g;f::;ﬁgﬁ srpey SBEsUL IS, N
'l‘ra.::ation.-—lf it is too cold to plough, why not p
3t the seedlings ? o
™ A farmer must as far as possible provide lnm::lfl am:
s cattle with work adspted to the different kinds .o-
hwmh“ experienced. 1f the eoil is eaturated with mois
tor s::i the weather csld, it is advantageous to transplant
e

scedlings.
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Quaw Quaeiiuryn seveti Sogiuiuny,
-+ Trouslation.~Water which flows s i
. owl
even into the hard stones. . ' 7 Tl sonk

Water which flows rapidly will moj
surface of the ground. vielen enly  the

amu’,@whs’@ttc’amté SHP0 QramriQsre gin,
Translation.—Yama (the Hindu Pluto) ean kill bu
one man st & time ; but the picottah will kil three at ouce
Most picottahs are worked by 8 men, two men i
to and fro on the lever beam, and th

lowering ‘the bucket pole.
severely injured.

R oo Bpsp@aperaCer HEnCurCanivbia,
" . Tranalation,—~Conptruat a ri in ti
- Trnoalane-onstruct aring b ,
the bank from ang breschod, nERe S
, QPaLIY® apdae lcw,a';@a'@:b. e ’
']f‘mnslation.-—-A handful of straw is capable of withs
standing 3 kalams (about 27 gallons) of water, ‘

When a tank bund is in imminent danger of being‘l‘.ﬁ

breached, the ryots prevent the ca '
_ tastrophe by potting '
gggps.q{ Paddy :qt;;ay? })r\;ahyqod, &q., on the inside of the
und wl ore 1t is weakest, and treading them in with clay.
'l:hlel elastio straw withstands the hydrostatic pressure very
ol o Wivstan

e other raising and
These men often fall and are

. Pepss Oow gy num Peours Sexgy srp,
. Translation.—A well whose water is largely lifted np

will be kept always fresh and wholesome b ;
th
Otherwise it will stink. y tho springs.

Csri i wowpCoand, o
., ATRINSkIGR-]f water be tapped in a sandy siratum,
the. deeper. yau,horo i, the deeper will-be she, water in the

well,
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LS GLUTIID CBE AMPalgIo FET L.
Ttanslation.—A tow with » very long tail and a b8!-
lock with a short tail are bad. ’

wrByiR asrd® zélame,

Translation.—If the cattle come home hungry, there
will be no prosperity for the family.

Cattle are indeed sent long distances for grasing.
They only find a few tussocks of short coarse grass and
return home hungry, undergoing much waste of tissue in
the journeys to and fro.

Qarsirwpuraid PeroCurmd,

Translation.~The sin arising from the killing of ani-
mals is absolved in conguming‘them.

“Jt is allowable to kill animals which may thereby
become of use to us,”—Chambers’ Moral Class-book.
oaslere Babp wri@igy wie QsiGrowgpIo
Hffsw, ‘

Tranelation.—A cow which is fod with paddy siraw
will give but a small quantity of milk which will, however,

.be very sweet,

The ryots understand that cholum straw promotes the
secretion of milk and that inferior straw such as paddy
straw, wheat straw and varagoo straw, decreases the
secretion.

The following two slokas (couplets) are from Parasara
Smrithi. ' ’ ) .

X888, 8o rolondriire gorethd | traoXewsd
%o 1»05‘)‘\0 o soenthb s

Translation.~A Brahmin must not employ for draught
(of tillage imploments)-cattle which are hungry, thirsty,

oasily fatigued, deformved, diseased or impotent.

Al
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By ‘impotence ' is here meant natural impotence and

want of spirit and vigour, and not the artificial ;
' e artificial tence
caused by castration, ’ e

gv'oxob&.ol'a BOPFEre B.oNsar-Bo, v 38
o Gy &8 ’
2TaT0 BenaBSy .

Translation,—~After havin i '

rana g driven for hal
cattle ‘which are muscular, healthy, wel ol
and bellowing, and endowed wi
the Brahmin must bathe,

day,
I-barrelled, smart
th good mascaline power,

wrlwersCurs@ gvis@ar i e
. @ursEar e
PO Bpe-phaban,

Translation.—Failure of rain ;
tion. rain is bad for the t
and 80 alsois the ti C eattly
| rninly é illage performed by old and weak cattle.
The following slokas are from Dhsrmaprakasika, °
o |
v-ﬂ-dag‘orovawmm I EosA S0y p’w-&yg
L ]

wirly Foeaw)
N Tmhslfltion.-.—'l'he Ploughman must endeavour to driy
d:)s cattle, if possible, solely by his voice. If this will n

01 no &ocount use stout sticks or whips for driving,

Unfortunately, the -cultivators of the wet lands are so
cn.xel a8 to tip their whips with a sharp nail or needle and
prick the hind-quarters of the animals, especially, th
baffaloes, until they cause circalar sores which n:: be
commonly observed in Coimbatore in the ploughing seazono

- o8 Xgo 5%, 90 ngsohvgrm 8K 50 KyYop~mo
BGKEO S et |

Translation.—A charitable man will yoke 8 oxen to a

Plough ; an ordinary plough ..
Brabminicide 2, ploughmen 6 ; a homicide 4; snda

¢

he may use a green twig with leaves ou it. He mus
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It is, therefore, considered a very grave sin to yoke
only one pair of oxen to a plongh. The spirit of the sloka
is that we muat not overstrain our cattle.

The sloka admits of another intérpretation, viz.: “ A
charitable man will keep 8 oxen for each plough, &c.

The following proverhs indicate the importance of the
trees in o country.

S wwpd b Qsypompd . diol.

Translation.—~The trees continue to drip water long
after the rain has censed.

If there be no trees st the sources and catchment
basins of rivers, the water of the heavy rains will for
the most part only accumulate on the surface and rush to
the sea. But if there be forests in such situations, the vast
mass of foliage will catch the showers and drip the water
slowly to the ground, enabling the soil to absorb the water
thoroughly.

QLLPLOIOIE D Wass WIEwEOM L ICS,

Translation.—~You ought not to cut & tree which youn
have once planted, though it be an Etty tree (Strychnos
ruxvomica.) '

" The poison-nut tree is cousidered by the ryots quite
worthless. Even if a forest be composed of only such trees,
the denudation, it is understood is prodactive of evil.

Fences. Cadludmr Cuissrd ddva g ToLip,
Tranelation.~If the hedge grows at the expense of the
crop, how is it possible to have a good crop ?
_This is one of the reasons urged by the ryots for not
having hedges roind their fislds. They suppose also that the

wind blowing from corkapully, and certain other fences ia
injarious to the crops, The roots of corkapually, it has been

found, spread within & radius of 15 feet even when the

. 4

*
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lants
rhe soi;re'l';ib;oi‘:t :years old and, of conrse, tend to exhaust
be overcoms b ] OWOYG'I', not a very serions evil. This may
certain other fe{mu & t.he headlands. Mulberry and
: ; ste considered unobjectionable.

Cadlmaspi ariung
[ § > >
vraflugo eRudem, LEh smps ghmaids yorp

Translation,— i
dan g:l:h{o:;mPlanta which have no protecting fences
P who possesses no mill cannot thrive.

The followi
padens ollowing coupleg sbopt Balt lands is from Hitho-

| o« l&&'gtc:i-pgas:g e .

,ﬁ'.'eﬁo LN 50 W Brgo
. ,f‘?“.’_*-’oﬁorosgsn

R I P

i
. +

"y =~ son.6f Pandu
:h: e extont, that food benefite
nefits the salt lands,

alms benefit the poor to
tha hungry, and rain

In the dry weath
o - er, the salts 1
atits 8 in & sal
its surface and form ap eflorescence, Wht l::‘::: cnfnulat.e
re is rain,

.

containing then
he&lthy., ﬂO‘oi of. salts, the plants will 1; o

Weather proverbs, — i
Ber weypOuigg, TESLHGC e Qurde® S e Cu
Translation.—If the a
. . y ants cra
eggs, rainfall at hand is certain wlu

It is wonderful that thi

] nde 8t this proverb sh agree

:;lt(lll wlmt' Virgil says in the following (‘mld clocewly
edoribing the signs of approaching i?:.' ¢ )

‘@ eareful ant hor secret gell fomka.p

/dmg. her eggs along the narrow tract.”

P & monnd with their
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srin Qebwrerv s@swndl
NEQ Qepwaartd .q@ppl,.nb wrfdead, -
Trapslation—Red sky in the morning betokens
speedy rainfall. Red sky in the evening indicates that
there will be no rain soon, though you cry for it.
This is olosely analogous to the following English
proverb :—
¢ Evening red and morning gray
Will set the traveller on his way
But evening gray and morning red
Will bring down rain upon his head.”
uelssawBpigréd weypésan S oS!,
Translation.—If there be dew, there will be no rain.
LU ST Wepdal upid @EESTIN [or2
Translation.—If there be dew, there will be no rain,
and & tree which bears fruit will have few flowers.
These two proYerbs agree with the following English

proverbs ;= .
(1) “If nights three dewless there be,

« Twill rain, you are sure to see.”
(2) Fog in the morning indicates a fair day.
Np FER oYy Ly HOLODPES o FQuD,

Translation.~1f white ants take wing in the evening,
it indicates excessive rain.

This is similar to the English gaying ‘ Ants
are very busy; gnats bite; crickets are lively, spiders
come ont of their nests ; and flies gather in houses just
before rain,

HE0 Qlld LK LMY,
* Translation.g-A large halo ronnd the sun indicates o
rainy day. ' ‘
« Dr. Hiram A, Cutting says in the Vermont Agricul-
tural Report for 1888-84, * During the last twenty years
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a.'t Lunenburgh, I have observed three hundred sud thirty
33: solar halos and one huadred and forty-one lunar halos.
: the solar. halos, rain or snow fell in twenty-four

ours, or less, in two hundred and seven cases ; in thirty-six
hours or between twenty-four and thirty-six hours, in
flxty-sxx cases ; between thirty-six and seventy-two h<;ur8
1n twenty-four cases ; leaving

twenty-nine cases of faiiure

or twenty-nine cases where rain did n .
. ot fall unti
depression. Of lunar halos, uutil the next

on.. eighty-seven were followed b
:;;orr:n v.nthm twenl:,y-fon.r hours ; twenty-nine in less thm{
irly-six hours, nine in Jess than seventy-two hours,

leaving sixteen
cases where there w. ,
next depression,” 8 10 storm until the

Hws5 Qedwrersd HO_ Y& e semip
If this means ““Red sky ; .

o y in the evening indi

::avg‘ sh?lvver at hand,” it would pe dii-eotly io;ntixz:r;
3 2amil proverb quoted elsowher I
“ Tt rod oo vaere. 1t probably means
gathered in the part of i

where the sun is settin 1 i T e

g; there will be rain.” In th:
the proverb would harmonize with the Eng?x’sh sz;itl; '0“9:

“When clonds are
. , gathered toward the sy .
with a rosy hue, they fortell rain” he sun st seing

.qtiﬁmep NS QD iy,
Translation.-—Rain wh

ich . L
will not cease, o% commences in the evening

ot though you cry for its cessation,
8 means, of conrs ening raip ;
P e tios , 6, that ey Tain is generally

| In England, too, the ti

supposed to indicate ; ;
verbs show ate ity dnmtxon, a3 the fonowingprc

o If. it raing before seven
It will cloar before eleven,”

o
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¢ If rain begins at early morning light,
'Twill end ere day at noon is bright.”’

d&gﬁ@cimnb Sergré @ wep. . o
" Myanslation.—~The more frequent the lightning is,

the more will it rain subsequently.

L986® N Prsre oY @ophpCury,
Translation,~If the weather in July be not cloudy,

there will be scanty rainfall.

PUUALTAD HapWEESIR SrisEmawnsL SAOMp,
Translation.—The showers in October are gentle, and

they are very heavy in November.

guuRurssie CulSde xwp uﬂj}@;r& KN wpsGs
&ryid,
Translation.—The solar heat in October is so great

that on the very day that the skin of an animsl is flayed,
it may be dried.

srigPmaé@lué wopy Badw siawgiguSenQsr

o yled, ' )
Translation.~After November, there is seldom any
rain; after Karna (really the eldest of the Pandus), there

« has been none so munificent.

. ws FEuLO ot wrfs@uwraplad,
Translation.—There is no grass which does not thrive
well about the month of January; nor is there any tree
which does not put forth fresh shoots abont the month of
February.
@AY LIFYD PeussSPEE.
Translation.—Sleep in a thatched house in January |

and February.
The weather in these months is very cold. Thatch
Yeing a bad conductos of heat, scrves to keep the inside of

the house warm,
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| ueGel wIgn wePQuisTd use o BéCesip
:hmnshh;x:n.-eRain in March will cause serious loss.
The esting, cleaning, and drying of
carried on up to the end of March. Fair wegather ;:o r:he::
fore, desirable in March as well as in February. ’
‘ qumng dapisep @dlorg.,
Translation,~Heavy rains are not attended with cold.
The early showers of the monsoons are generally warm

:;d will do nc1> h:.rm to the agricultural labourers who may

vantageously be then employed in planti

plaating pedy, &, ployed in planting trees, trans.
OCurs@iaran ey don voEbara Lo dm@Ld

o Translation.~A. season when the tamarind trees blbs-
very well.is. generally & good agrioultural season,

and & season whel the mango trees bl
; o8
is a bad season for the agriculturist. o profusely

WLSIPD HPésaisy ey,

. Translation,—If the wind veera to the north, it will |

surely rain,
Lils spppre LMpamn,

. Tranalation.—If black clonds be seen in the
there will be rain soon. | -\be R I8, tho noet,
- This probably refers to the setting in of the north.
:st monsoon, and corresponds to the Telugn proverb
‘ QE.UMJQGX&‘., that'is, “If you see black clouds
i the north tak i
e 2o & e your seed yuket, that is, prepare to

c&.‘rp@y Quiigreo ut-.tpmd U Caain®is,

.?‘.‘S' . ',.; ¢ L N
am..M..Wv.‘i ﬁn.{ﬂp wpd gnd s bOuirdpiraner:

rhong.

Translation,—Tucessant rain is higly injurious.

4
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Translation—A continuous light rainfall is far pre-
ferable to interrupted heavy showers. .

Sudden and heavy showers which last but a few
minutes each time are of little use, becanse the moisture,
instead of soaking into the soil, will very soon flow off or
evaporate. ‘ )

Caer gré@s sorwen e M Caisgpé@s sageriCemo

Translation.—The sun is often very hot just before it
rains. Many claim relationship with the king.

Miscellaneous proverbs.—g&waer G Paueu
Ly #idser, -

Translation.—In & place where there is no sugar-cne
mill, that is, where sugar-cane is not cultivated the flowers
of Bassia longifolia themselves are sugar.

Bassia flowers are rich in saccharine matter.

L0 chgnb unNgIsE o8,

Translation.—A banyan or babool tooth-pick binds
the gums of the teeth well. :

The barks of the two trees aro used in dental surgery
by the native physicians. '

’ @ésCaanBOer @ Pioeusper.
*  ‘Pranslation.—If you want to live in good health,
consume iron.

Various medicinal preparations known has asufiésrsic,

s@idmiur Crafut &c., used by the pative physicians

contain iron. They are, no doubt, good toniocs.
wécauorgs o gigelisf
Translation.—~Toddy derived from Phoenix sylvestris
is most cooling to the body, of all beverages.
el BGREe sevali pawalidGH @ 2oy,
« Translation.—~Exsess of salt consumed, calls for water,
and excess of water requires salt for its correction.
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t.bmuO;rd@c‘Osui'rO L rwdgpisers,
. Tranalation.—With salt as & condiment, we shall be
sble to swallow a mortar itselt.
This.refers to the fact that salt
very well. If we want to get o
condition, we must give them salt.
Fmeépes Pormi wiveuyh Sereraksd,
Transistion~We can digest s mountain iteslf, if wo
only masticate it fine enough.

Food is rendered more dj
mastication,
Osrpéssfawe Cardisodw,

Translation.—If food be masticated
never cause disease,

If £ood is ewallowsd without sueient mastication and

'~ insalivation, it causes djseases, For instance, cattle tha
bolt green cholum straw suffer from Tympanitis,
SBG=0 LTES oo sl wmp, '

Translation.—A drop of butter-milk is enongh to turn

a potful of milk,

SG #1500 Qrerd wsnL gy Querder gargy

e,

Translstion.f-There is a pot which

of oil, one white and the other yellow,

This riddle refers to the contents of an 6gg; the wings

of the bird being formed of the yolk and the body out of
the albumen. :

Bodidglusmeliy Serlr,
Translation.~A certain kind of
spring of the wasp.
This is an observation of the metamorphosis of ingectg,
Co {To be Continued.)

promotes the appetite
ur live stock into good

gestible by thorough

fine enough, it will

contains two kinds

green larva is the off.

Millﬂltnnai $iubguis’ pzuqiminu.
SéIDAPET, MADRAS. )
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SOUTH INDIAN AGRICULTURE.

. K. Susea Rao. .; R, ’

?r Me. C “m 95

Introdustory.—In the beginning of the present gentary

Dr. Francis Buchanan ma , by thethenGm o

General, to report upon the dominions which ad been

recently conquered from Tippu Sfﬂta.n. . He was znsh-nc;ed

"¢hat ¢ the first great and essential ~ob]t'v’ct of his atten c;n

sliould be the sgriculture of the country.” He accordingly
made » tour through nearly the whole of Southern India.

" It is thought that extracts from hmropothmo;
but be -intermating to the veaders of this Journal and
prove. nséful -ns. a means of testing whether our Aﬁn;
cultural practice’ has in any way changed. u

the general condition of sgrionlture he states: “On con-

‘ . oapital defects
: :tilllﬂnl;? perceived. Amdmnhn& sacooesion of. crops
«ig utterly unknown; sdwoely -any: attention is paid

“5 the improvement "of the breed of labouring cattle,

 and still less to providing them with sufficient nourish- -
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o« X . L
: :::(eﬁ been obliged to ase the English words ploughings
_, Weedings, and hoeings, to express opdations nomewha;
. similar, that are performed by the natives; and the
)y frequent vepetitions of these, mentioned in tbe'

. en from the cultivators, might induce the m?g
“ imagine that the ground was wel] wrought, and kept
) :)enfgkably (ilpsm Quite the reverso, however, is the tmtll)x.
- v;u_tg to the extreme imperfection of their implements
“ a}: want of .strength in their cattle, a field, after six ox"
y e;g)llt Ploughings, has numerous small bushes remaining as
) ufﬁg:t h&s before the labour commenced ; while the
R e s A ke b

- Ob”ﬁmh;nd the bofl. The’ 'longh, it must be

. y er coulter, nor mou d-board, to divide,

« . § '
and to furn over, the soil ; and the nandle gives the

€< 3
plonghman very little power to command itg direction.”

- Rotation of crops.—As regards rotation of crops, Dr. |

‘ ‘1‘3;1;11?11911 says that in Coimbatore * tobacco preceded by
o kawie (raggy) and followed by sholum (Borghum vulgare)
18 by far the most important rotation,” aud again regard-
Lng Malabar ke says, ““ In guch part of the high landg:a is
. ;nannrfed safficiently to enable it to i)rodnoe annually

) io;p Ol grain, & rotation has been introduced. }st ygm-

,, Jpamay (Panicom milisre), 2nd year Ulundy (Phaseol

"’?adla.tua?, 8rd year, either of the Pyros (gfsms) An:tohus

f.hmmm } is altf':rnate crops of Sesamum and Shan;,’» ; a.:c;

b , regarding ro:‘,atlon for wet land, he 8oys, “ 8o far

“ps\ ‘hgve gbeerved in Mysore, ground onge bronght into

| uucnl?l“ﬁqn‘.fof rice is universally considered as havin

mmd the /highest possible degree of xwmtg;

8 Yo render it fapve . produstive by a

"ovstion ot e, br by allow, would be looked upon .
L T e : [
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* as proofs of insanity. When there is & supply of water,
« Ryots think that the best plan of cultivation is to sow
“ one crop of rite, immediately after another has been
reaped” Dr. Buchanan remarked that ryots know that
gome orops exhaust the ground more than others, and
that the remedy was, giving & greater quantity of manure
to the crop that followed the exhausting dne; thus they
often continued for years to cultivate the same field with
the same description of orop. '
The following extracts from the Reports of Collectors
taken from the Report on the Saidapet Farm for 1877-78
will show that the practices of the ryots as regards ‘Rota-
tion of crops’ are the same as at the time of Dr. Buchanan’s
tour. Mr. D. F. Carmichael, reporting on the Vizagapatam
District, remarked : * With tho exception of sugarcane
“ which is never grown on the sameo land for two ycars
“ running, the practise of rotation of crops is unknown in
« this District,” - .
Mr. J. R. Cockerell, with regard to the Caddappah
District, said :—* As regards rotation of crops, there is no
« ostablished system among the cultivating classes.”

3

. From Bellary, Mr. A. Hathaway reported :—* For
“ rice or paddy * * * * * no system of rotation is known.
“ The early crop 1s followed by the second, year after year.
“ On sugarcane land, however, crops of rice and sugarcane
« are raised in rotation, or alternately every second year.”

Regarding unirrigated land, he added :—* The only
« approximation to's system of rotation is as follows :—

« First year—Cotton and Koraloo (Panicum Italicum)
« gown together, one row of cotton to two or three of
“ koraloo; orsometimes the former alone, or white cholum,
« 3nd sometimes mixed Wwith Bengal gram in the proportion
“ of ive rows of the former to ono of the latter.
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- ““ Bscond year. —-Wlnte oholnm alone or mixed with
(“Bengal gram, .
“ Thlrd.-WhlﬁO* émﬁﬂ \ﬂleat

“Augmm,mlamonlyonoem three
“ years on the same lind, as itis sllegod thet this orop

w the prodaotive qualities of the soil, and
Sen mnoh heat whergby the land is disqualified
r"immprodnmngmmccemonanygood orop.” -

vt Ugnin; in referring to an inferior olass of soils, he
retnarked ;

“There is no rotation system acknowledged.”

 Mr. J. Freser, reporting from the Godavari district,
‘Waid, " After the cuxly sown dry crops are reaped, horse-

REST0 o ‘mmmmrotatmn AR R
griini 'or gx’eeﬂ grani and cucnmber seed are sown
o l:ogether with cholum seed. * * * Ng other crops are

**! grown in rotation on the ground on which red cotton is
w cultivated.”

Kot

éga%’;g J‘ F Pri “09: Head Assuts.nt Collector, North

'—.

0‘ (S

‘ Tlure ;s no rotahon of cropa in tlns dlmlon. The
“ samepromsgoes on from yeqr to yesr, and so long as
! there is rain, the ryot cultivates the crop which pays him
" best, and for whick his land s best snited.”

- In South Arcot, Mr. Ba.nbnry reported :~

is firat raised and then' sumba padd
y is sown tlnl
“thuig;eaonfromyeartoyear’ ’

ik tg:ﬁ

"""f_ fii'g cﬂﬁiﬁﬁd usueondorop koW ox

'; “Ag reguds nnnjak, (wet land) jn certain localities,
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“ always oultivated on the same lands. - Inthecueof dry

* lands, ragi and varagu are the only crops, which, a8 a
« general rule, are cultivated with other crops.”

Mr. Maodowell from Trichinopoly reported with refex-
ence to unirrigated land :— -
@ In valuable lands, any one of the hig&er descrip-

# tions, viz., ragi, cholum, and cumbu are grown first, and,

“ varagu afterwards, or vice verad. Pulses of different kinds
“are sown together with the higher description of -dry

. ¢¢ cultivation.”

Mr. Arbuthnot, reporting from Salem, said ;==

« Rotation of crops exists in this District. Inwet and
“ in dry gerden lands, various sorts of paddy are sown in
“rotation * ¥ * * * When the water is insufficient (for two
“ paddy crops) dry grain, viz., cholum, cumboo, yelloo
“ (gingelly) or raggy are sown as the first crop, and paddy
“ ag the second crop. In drylands aleo there is rotation.
“ Tn lands on whwh cholum, cumbu, and other dry crops
“ have been cultivated, blwk-grm ,hwngum,gmpw,
« Bengal gram, and other quick growing crops, which
“ require only a small quantity of rain, are cultivated in
T«  rotation, either before or after the pnnclpa.l crops.”

The Collector of South Canara, Mr. W. M. Cadell,
gaid i

* The rotation of crops, a8 & rule, may be said to be
nnknown.”

Mr. Baliard, Oolleotor of Malabar mported o

* Nor i ‘any retdtion practised with the dry crops.”

Mr. Johtﬂteln!iuys int.haBelhrylhnnal —

“The prmmple of mot -tmnmg tho resources of the
soil too far is fully understood, m& 'y crop requiring little

‘sburishment always shooseds an exhausting ome. Thus
‘raggy.is usually sown after sugarcane, cotton, and indigo.

f
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* f.* * In the red soils horsegram is sown in the Ist yoar,

. ‘ssua (Penicillaria spicata) or jouna (Sorghum vn!gare;

iu the second, oil-seeds; &o., in the third, and in the fonrth
the land is nsaally left Yallow or relidquished,
(To be Oontinued,) |

¢ PUBL.
By Mz. A. RaxALivGine, ¥.a.

- Pus. may be divided into five classes. The first
comprehends the flnid inflammable bodiea; the sccond,
peat or tarf; the third, charcos] of wood ; the fourth, pit
coal charred ; and the fifth, wood or pit coal, in & crude
sta.te, and capable of yielding a oopious bright flame. The
finid infamumables are considered as distint from the

sclid, op. this seoount, thist they are oapsble of burning

upes & wick, and become in this way the most manageable
sonrces of heat; though, on account of high price they
are never*employed for producing it in great quantitios,
and are only used when s gentle degree, or a small
quantity of heat, is sufficient. Tho spocies which belong
to this d&m alcohol and the different fixed oils. The

first of thess, alcohol, when pure and free from water, is

. 88 convenient and mauageable ‘a fuel for produacing
moderate or gentle heat as can be desired. Its flame, as
every one can easily find out, is perfoctly clean, and freo
from sny kind of soot; it can only be made to burn
slower or faster, and to produce less or miore heat,
?)y changing the size or number of the wicks upon which
it buins; for, as long as these are fed with gpirit, in &
proper-manmer; they continue to yield fiame of precisely
gho. sume. sirength. The cotton or ofher materials, of
whch tbmkuoompoud, is not scorched or consumed
: ﬁmeMihe ‘apirit with’ which it is sonstantly

soakal Sajuicepable of becoming hotter shmn 79°C.. whisk
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is conaiderably below the heat of boiling water. 1t is only
the vapour that arises from it which is hotler, and this,
too, only in its outer parts (the oxidising flame) that are
most remote from the wick, and when only complete com-
bustion is going on, in consequence of communication and
contact with the air. At the same time as alcohol is

. totally volatile, it does not leave any fixed matter, which,

by being accumulated on the wick, might render it foul,
and fill up its pores. The wick, therefore, continues to
absorb the spirit, as freely after sometime, as it did at the

‘first,, These are the qualities of alcohol as a fuel. Bat

it is to be borne in mind that these qualities belong only
to a spirit that is pure. If it be wick and contain water,
the water does not evaporate so fast from the wick as
the moro spirituous part of the mixture; and the wick
becomes, after sometime, so much soaked with water, that
it does not absotb spirit properly. The flame consequently
bocomes wenker, or is altogether extinguished from the
excess of water. When aloohol is usedes a fuel it ought
to be made as strong, or free from water, as possible.

0il, slthough fluid like alcohol, and. capable of burn-
ing in & similar manner, is not so convenient in many
re;spects. It is disposed to emit soot ; and this, attaching
itsolf to the bottom of the vessel exposed toit, and increasing
in thiokness, forms, gradually, a soft and spongy medium,
through which heat is not o freely and quickly couducted.
It is true we can prevent this to & certain extent by using
very small wicks, and increasing the number, if necessary,
to produce the heat required. Or we may employ one of
those lamps, in which & ourrent of air is allowed to rise
through the middle of the fiame, or to pass over its surface
with such velocity. as to produce & more complete com-
bdstion than ordinary.’ But our position will be awkward

inanother way ; for the oils commonly used, being capable
?
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of assuming a heat greatly ahove that of boiling water,
?ebrch and burn the wiokg‘ﬁd.chmge its texhu-eg, %0 thi;

. it does not take in ghe oil #0 fast aa: before, Sowe attempts
have MMMM@,%MMvW,meng
the wick d u))edm, but still, as the oil does not
totally. evaporate; but leaves s small quantity of fixed
carbonadsous watter, this, constantly acoumulating, -clogs
the wick tosnch a degree, that the oil cannot ascend, tho
ﬂam becomes - weaker, and in some cases, is’ totally
extingnished. But there is difference smong the difterent
cils in this respect, some being more totally votatile than
:i:e;;. Experile:ce will show that even the best are

ublesome in this way, and the only remedy is, to cha

the wicks_ often, ‘ thoagh we oan myydo this ffé’

Y Il il it pot, oo
that, a&éﬁm& With' more solid fuel;,?:t is n:;?:%
émpYo?e& for producing very strong heats. It is too bulky
' fqy this; we cannof put into a furnace, ata time, a quantity
that qotmponds with the rapid consumption that must
 mébobmiclly go on; when the heat is viclent. There is, no
o st Qual of difforence in'the'qhalities of the
 Mpert, ¥ies e G fo prbtnce nd
ko ap; by i 6 chosy o, i oxtrénaly wild and
“gentle heat, we ok’ likrdly "Hew dy¥hing better than peat,
'But it is better t6 Rn¥e"furp j¥iotuly chrred or burnt to
Mood The sdvantages ‘gained by charring are oon-
idepable. ‘When it is' prepared for wse in that madier, it
plp soburn moro slovly and gently withagt »
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pile and the whole is.s0 constructed as to kindle through-
out in & very short time. It would burst out. into a hiske
and be quickly converted into ashes were it not covered all
over with clay, having openings ouly at the flues. These
are carefully watched, and whenever the white watery
smoke is observed to be sucoeeded by light blue and trans-
parent smoke, the holes are immediately stopped ; this being
the indication of all the watery vapour being gone, and
the burning of the true coaly matter commencing. Thus
by raising a strong red heat through the mass, all the

~ volatile organic matters are driven off, and nothing now

remains but tolerably purer charooal. The holes being all
stopped in sucocession, as the change of the smoke.is
observed, the fire goes out for want of free air. The pile
is now allowed to coo] #nd this requires many days; for,
charcoal being & bad conductor of heat, the pile long
remains red hot in the centre, and, if opened in this state,
would instantly burn with tremendous rage. Small quanti-
ties may be prooured at.any time by buming wood in close
vessels. This kind of fuel is very much used in our conntry *
by the smiths and Chemists as it possesses many good pro-
,perties. It kindles quickly, emits little or no watery
vapour while burning, .and when consumed, leaves very
little ashes, which are very light. They are, therefare,

.easily blown away, 8o that the fresh surface of charcoal,

.whan exposed to the pyrrent of air, burns freely. This sort
of fuel is also capsble of producing as intemse 8 heat as
can be obtained by any; but in violent heats it is quickly
consumed, snd needs to be frequently supplied.

Coke l:m, in :n-:'niu'yi mpocts, the same properties as

_charconl of wood; as kindling readily in furnaces, and

‘not émitting watery smoke. .. This sort of charcoal is even

shperior to the other’in .some properties. Itis a mnch
- stronger fuel containing the combustible matler in & more

i 2
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condensed state, It is, therefore, consumed more slowly
abd particularly valuable when employed for producing
intense melting heats. The only inconveniences that
attend it are, that, it*leaves more ashes than other fuels
which are, liable to eollect in such quantity or to obstruct the
free passage of air through the fire ; and further, that when
the heat, is very intense, these ashes are disposed to melt
or vitrify into a tenacious substance, which clogs the grate,
the sides of the furnace, and the vessels. This last incon-
venience is only troublesome however, when the heat

required is very intense. In ordinary heat, the ashes do "

not melt, and though they

are more copious and heavy than
those of charcoal of woo

d, they seldom choke up the fire
unless the bars of the grate be too close together. This
fuel is, therefore, preferable, in ordinary cases. The heat;
produced by equal quantities, by weight, of pit coal,
wood charcoal, and wood itself, is mnearly in the pro-
portion of 5, 4 and 3. The reason why both kinds
of charcoal are preferred, on mogt occasions in our
" chemioeal operations in the Laboratory, to the erude wood,

or matural coal, from which they are prepared, is that
the crude fuels are deprived by charring, of a con-
siderable quantity of watery vapour, and other volatile
parts of wood and coal. . Thess volatile parts aften obstruct
and spoil the chemical operations. In chemical operations,
therefore, it is mnch more. convenient to use charred
fuel, than the same fuel iy ita natural state.

It is very necessary to take Precautions against the
dangerous nature of the products of burning charooal as it
burns, without visible smoke, The air arising from it
appears to the eye as fair and ag clear as common air.
Hence charcoal is much used, by those persons who are
studions of neatness and cleanlinegs in their apartments.
But this very circamstance should make us mors waichfnl
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against its effects upon our health. Bnming. charcoal
yields an invisible gas called carbonic acid, which, when
breathed, produces sickness.

"

QUESTIONS IN AGRICULTURE.
By Proressor JomN ScorT.

1.—Solls. _ '

1. Exrraix the origin and formation of soils?

2. Name the chief elements of plant growth found
in all fertile soils ?

3. Iun what respects do soil and sub-soil differ ?

4, Explain the following terms :— :

Weathering, Denudation, Alluvium, Drift, Nitrifica-
tion ? ' y
5. Give a brief statement of the physical properties
of soils ? ’ _ .

6. What are the physical properties of (a) clay soils,
(b) chalk soils, () sandy soils, (d) peat soils ?

7. How is fertility of soil influenced by (1) mechani.
cal texture, (2) climate and local conditions ?

. 8. 'What practically determines fertility of soil ?

9. Distinguish (1) between a barren soil and 3 soil
ezhausted and (2) between natural and acquired fertility ¢

10. How are soils classified ?

11, What soils and conditions of soils possess the
power of capillary attraction in the highest degree; a:nd
what i3 ita importance as regards drainage, the retent.xon
of moisture, and the supply of that moisture to the growing:
plants ¢ "

12, State some of the principal cauges of inferdility
in soils ? ‘
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13. Is there o T
eady test for ascertaining th
., i _ o or
ot tujuriong constituents in sojlg ? g presence

M. Give instructions

of 3 501} ? lons for a rough mechanical analysis

15, What is meant by

exhansti ;
cavses it # ustion of soil, and what

16. Mention (a) the surf istri
‘ ace distribution '
agricultural characters of (1) Silurian, (2)l o{danai((ib) o
Red Sandstone, and (3} Greensand soils, -
Answers,
1.~—8oils
1. i :
erust ot ";I}.‘lhé mimeral and organic matters forming the
orust 8 ea.rtjh are the origin of all soilg, The inorganie
N mineral portion of the sojl is derived from the crg b
ing dmfvn of the eolid rocks by the nat o of
we;tslhermg or disintegration, which i favoured by warmth
and vhe presence of moisture 2 i ’
ud organic matter, All
;oc;ks; however, are not acted upon with the same ease;
1;;;-; hzrd:at of them are surely though slowly cmmb’
W0 dust under the mighty but inyig :
the carbonic aciq aud oxy d ey #
: oxygen of the air. The union of
dfacaifxng vegetable matter in the soil with the oxygen of f:he
Zu- zr 80 helps‘ to Promote the decomposition of rocks,—-as
6?4 osts, rain, wind, and other. kindred forces, 'I"hesa
1sm‘tegratmg agents are further aided by the root-growth
of px;?,uts, by the burrowing of worms and otherg v:h
dwelling creatures, and in no small degreo by thee::id;
ner . ecay.  The organic Y
\BOﬂ is derived from the remaipg of plantg assrz;o:z;:hl:
‘\gd 1usects of various kinds. In some casps the soils :
f::g}y orgamic in their origip, These are both plant au:;
m&m\gl formations—the former comprising vegetagle mould
Pe&@ mosses, the latter, beds of chglk and limestone, &¢
s &e.

Questions in Agriculture. 45

2. The inorganic or mineral coustituents found in all
fertile soils are silica, alumina, calgic carbonate, potash,
soda, magnesia, phosphoric acid, sulphuriec acid, chlorine,
and oxide of iron. The first three—sand, clay, lime—repre-
sent perhaps 90 per cent, or more of the substance of most
soils. The others vary from a mere trace to at most 2 per
cent, The organic matter is formed of C. H. O., and a
series of organic acids~~humic, ulmic, geic. Sandy soils
are generally deficient in this ingredient. Cold clays are
also poorin organic matter. In fertile loams it is more
abundant; and in peaty soils it is usually in excess.
Altogether the organic matter in soil varies from 1 to
upwards of 90 per cent.

3. In a majority of cases the soil is merely rotted
sub-sotl, and differs from the latter chiefly in the greater
amount of organic ma‘ter it coutaius, and in being less
compact, and darRer in colour.

4, « Weathering® is the term used to denote the
natural disintegration or breaking up of rocks as explained
in answer to the first question, ‘“Denudation” is the
washing or carrying away of soiis from the place of their
original formation by rainfall or surface water. “ Allu.
vinm” is soil deposit which has been transported from higher
to lower levels by the agencies of rivers or tides. “ Drift”
formations, which is attributed to glacial action. * Nitri-
fication” is the oxidation of nitrogenous bodies in soilg—~
humus and ammonia—and their conversion into nitric acid.

5. The physical properties of soils whick may be
supposed to exert a greater or less influnence on fertility
have beeun well stated by Schubler as follows ;:—

(1) The weight of the soil, its specific gravity as
well as the absolute weight of a given bulk

e in & dry and moist state.
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(2) Its }:tower of containing water, according to its
weight and bulk,

(3) The firmness and consistence of a 80
and in its moist state,

(4) Its different capability of becomin
exposure to the air,

- (5) Its diminution in bulk on drying,
(6) Its absorption of humidity from the atmosphere

(7) Tts absorption of oxygen from the atmosphere,
(8) Its power of refaining heat,

il in its dry

g dry on

(9) Its capability of becoming more or less warm
by the sun’s rays.

(10) Its capability of developi i
© rmoistened, Pk host on being

(1) Tts eloctrio polari ability of oo
o elem-icify, ty and capability of conduct-
6. A clay soil differs from gl others by being tough
’wet, and. cold. In wet _winter weather it sticks to fh,
plough, like mortar, and in dry summer weather it is har;
and cloddy,. a..nd, the surface covered with ohinks or cracks?
zo:andi zoh&lx: subject to defects of an opposite descri‘p:
. <y or caloareous s0il contains a great deal of
?arbonate of lime, and when wet, i8 of a soapy nature, b
is n?a.rked by the freedom with which it admits of na.;u ‘1:
drainage, a.nd warm and productive, though white in c‘olt')m
A poaty soil is light and spongy in texture, dark in colo:::

and véry absorbent i
o ry nt and retentive of both heat and mois-

7. Mbchanical texture influences fertility of eoil in

& great dagx:ee, for the conditions of air, moisture, and

warmih, ,w_h.xph ‘are easential to fhe dev;lopment o,f thy

changes. -which oceur in the process of germination, -hav:
|
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little or nothing to do with the chemical qualities of the soil,
but are all dependent upon its mechanical relations. This
influence is not confined to the first stage of vegetation.
Climate also exercises a great infldence on fertility, and
disregard of local conditions sometimes leads to very
erroneous estimates of the value of soils which may be
similar in composition and texture.

8. Fertility of soil is practically determined by the
minimum of any one essential ingredient and not by the
maximum of the others, but intrinsic value depends on the
depth of the soil, its mechanical texture, situation,
altitude, and surroundings, quite as much as on its chemi-
cal composition, .

9, The difference between an exhausted and a barren
goil is this; the former will recover its fertility or be
renovated by nature in the course of time if, meanwhile,
nothing more is carried away from it ; whereas a barren
soil, will continue barren, if the operating causes remain as
before. A soil which has once been fertile can mnever be
completely exhausted by the cultivator, and the deeper the
soil the more superficial will have been its partial exhaus-
tion. The distinction between natural and acquired ferti-
lity is that the former is a permanent quality and thé
latteris not. An examination of the soil and sub-goil is the
only reliable test. The appearance of the crops on arable
land is often very misleading, and even in the case of grass
land the herbage is not altogether a oriterion of the quality
of the soil ; if the herbage is poor it may be the resalt of
yoars of bad management; while on the other hand, a
splendid pasture may owe more to good farming than to
the natural fertility of the soil.

10. Soils are usually arranged in four classes—lay,
sandy, calcareous, and ongax_lio soils—~according to the domi-
nant ingredient. A soil consisting of nearly equal parts

o :

i
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of sand and clay is termed a loam, if two parts sand and
ohe part clay & sandy loam ; and if two parts clay and one
part sand, a clay loam. A soil cousisting of nearly equal
parts of clay and lim@ is termed s marl ; if two of clay to

one of lime, it is a clay marl; and if two of lime to one of
clay, it is a calcareous murl. ’

11. 'The soils which have their particles in” the §nest
state of sub-division possess the power of - capillary

attraction in the greatest degree, Its importance to plant

growth in dry seasons and on dry soils can scarcely be.

over-estimated. It will be referred to again in connection
with land drainage.

12, As regards the principal causes of infertility in
soils the follawing are the conclusions arrived at under
this head by the late Dr. Voeleker as set forth in his paper
on the subject in the Journal of the Royal Agricultural

Society :—~Soils appear to be barren or more or less unpro-
ductive,

(a) When they contain something inimical to vege-
tation,

() When they are deficient in one or mo
~ ant constituents which enter into ¢
sation of the living plant.

re import-
he orgaui-

(c) When they contain too large a preponderance
even of a valuable ingredient, such as organic
matter, sand, lime, and even clay,

(d) When thers is but g thin la

yer of soil resting on
the bare rock,

(¢.) When the land 18 thin and rests on an imper-
. vious and very thick clay sub-soil, or on

sub-soils containing something injurious to
vegotation,

¢
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(f.) When they are badly drained. .
(9.) When they are affected by a bad climate.

The soil constituents which are injurious to vegetation
briefly are—

(a) Superabundance of organic (humic) acids.

(b.) Bulphate of iron (green vitriol) even when
present in the soil in small quantities,

(¢.) Sulphide of iron (iron pyrites), and .espema.]]y
finely-divided black sulphide of iron which
in the smallest proportion,is most per-
nicious to plants. ‘

(d) Abundance of protoxide of iron, and j&;bsence 9f

peroxide, indicating a bad physical corndi-
tion of the land. . .

(¢) Chloride of sodium (common salt) in proportions

of 1-10th per cent. and upwards. ' '

(f) Nitrates, and all soluble sa,litfe'matter, in quanti-

ties exceeding small fractions of 1 per cent. of
the whole mass of soil.

13, The presence of injurious. consbitu.ents i1‘1 soils
can be readily ascertained by bringing a strip of ht;nt\;ls-
pdper in contact with web soil. If .th.e blue f:o]our 0 miz
test paper turns rapidly red, bhe‘ soll 1s certa:ln t-odc(;nrtﬂe
something injurious to plant life. Al good and fe !
soils either have no effect upon red or bl'ue htmus-pa:pe >
or show a slight alkaline reaction ; thatis to sa;(fi,d in ;,
wet condition they restore the blue colour to reddene
litmus-paper.

14. Puta given quantity of soil into a large glass
jar of water then shake well, and allow to stand: T‘he
.ingredients settle in the following order, and their pro-
pdrtions can theu be estimated :=

(1) Sand or gravel;

I

[
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& (2) Clay;
1 (3) oranic matter.

crop ji.zénA;csm'lnm saifl to bo exhansted for n particular
spenkin '1;" no longer grow that crop, or practically
the o ‘5, will no lomger &row enough of the crop to afford
b ! wa.tor & profit. This can only be brought about
BY ta contmn_e(?. course of cropping without manaring.

at when a s0i} will no longer grow & cortain exop %ﬁ

b

may still have all the el ..
of some other crop, ements requisite for the growts

16. The silurian soijs are f

i | or the most part high.
:,{1 51;; ;:}tf;,.mf fEmc:n‘. Where }imestone predom}:ates %hc
Ever oot ,thu » 83 8 whole, ‘they are deficient in time.
e cﬁ‘m&ee‘m ; sm? is naturally good on this formatjon
cultivation of Wi:::l ::ﬁiggg;;ny “nfav‘;;lmble for tho
et ' er vegotables, Finger.
:::i togi;:&tumxg and louping-ill in shec;p are very prebj:-
P se8 on  these soils, The old red-sandstone
s deﬁci:znfa of. our best soils, but these, too, are gener-
o m“edmh 1;1:19. The old red-sandstone formation
e thehome of the Hereford breod of caftlo
e old Ryland breed of sheep. The new red sandf

stone soils are light and moderately fertile,

sands are light soils of The green

great adaptability aud proguct;
uclive-
::;s. fWsz; of space preveuts  full reply - tcf) this :::}d
8o fhe other questions, but discussion is invited

Seottish Agriculturyl Gazette,

- ANNUAL REPORT OF TIR AGRIOULTURAL
STUDENTS' 48800147110N,

B

Tur Report is for the ;
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Was established on the SObgM arch ‘;8863 The Assocition
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At the beginning of the year there were 99 members
on the rolls of the Association, 5 Honorary and 94 ordinaty

members. Daring the year 6 persons were enrolled, as
Honorary members, and 18 as ordinary members. The

number on the rolls, is now 12).

The Association held nine mectings during the winter
sossion, when papors on the following subjects were read

and discussed ;-

1. “ Agricultural Experiments,” by M.R.Ry. Krish-

‘nasawmy Iyengar of Cuddalore.

9. “Qil seeds of South India,” by Mr. S. Rama-
sawmy Iyer of Somaithangi, North Arcot.

3. “(Cocoanut Cultivation,” by Mr. P. Rangacharriar
of Poonﬂy, North Arcot.

4. «Foot awd Month Diseasc,” by Mr. B. Subra-
maniya Iyor of Kumbakonum, .

5. « Improvement of our Live Stock,” by Mr. P. N.
Subramaniya Iyer of Madara.
6. * Practical Agriculture,” by Colonel Olcott, Adyar.

¥

7. “Soils” by Mr. V. B. Venkatakrishnama Naidu
of Trichinopoly. :

8. “Poppy Cultivation” by Mr. Naowroji, M.
Bomanji of Bhadgaon.

Attendance at these meotings was usnally confined to
students and others connected with the College, bub when
Col. Olcott addressed the Association on  Practical Agri-
culture,” the lecture was public and the lecture theatre was
crowded. The meetings are held not only that members
mz;y hear the papers read, and exchange their views frecly
on tho points raised, and as the members come from widely
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scattered parts of India, much interesting matter reforring
to agricultural practice is elicited.

The Journal of the Association was commenced 8t

t?le beginning of the ydar; Seven numbers have been pub-
lished and all contain usefal information, The Journal has
2 gond circulation among persons interested in the improve-
ment'of agriculture. It has beon favorably received and
promu:ses to meet fully the objects for which it was
established. It is to be regretted that more satisfactory
arrangements caunot be made for greater promptnoss in ,

issning the month} numb " ”
with tho printors, | o 20 Bult rosts entiroly

It is also to b .
paid to the 7 e regretted thag subscriptions are not

thein better Jn  the

their subscription when

d
scribers, ue, but

The Journal cogt .
8 the Association
Per annum, an amoypg which coun bout R, 500

; 1d easily b

if all y be recovered

wore sz::crigmb duat;;; and students of the College,
ers, e i .

year are shown beloy :-.mc?pw and- expenditure of the

Cash on hand on the e A E

. BS. A p
lst April 1885 ... wg Expenses during the '
Collections during the 153 05?238}185-86 - 30414 o
year 188586 © .. 274 0 3 Mapep 1and on 3lst
Total — ; e 49 1 ¢
. lotal ... 353 15 ¢ Total m
Assets. ' ———
Cash on }:iu,nd 23 A] l;; Liabilitios.
l‘l‘ea,]‘s' ue to the . A RS, A. P,
Association « 31211 6 ;n 232:‘ dec(;;l-nt o 150 0 ¢
b e or
- alimce .7 911 13, o
Total ... 361 13 0 Total 361 "1‘*'3 o
¢ S b

College Athletic Club Report. 03
COLLEGE ATHLETIC CLUB REPORT.

The report is for the winter session, 1885-86. At
the opening of the session the Club consisted of 5 Honorary
and 26 ordinary members. During the session 15 joined

as ordinury members thus making the number of
members 46,

Receipts.
Balance at the end of the last session ... .. 6796
. Subscription collected from Honorary and ordi-
nary members during the session .., .. 6100
Arrears and subscriptions collected .. 540
Entrance fees collected from new members .. 800
Donations and Fine ... 1080
Interest on the money deposited in the Savings
Bank ... .. 220
Total ... 1564 7 6
Expenditure.
ES. A. P,

Amount spent during the session, in purchasing

. materials for the use of the Club, cost of repair
. of boat, &c. ..6360
Balance... 911 6
The Committee are of opinion that a further supply of
Badminton bats and Tennis balls should be purchased.
The Committee regret the delay that has occurred in
getting the boat repaired, due to causes partly not under
their control; but the work is mow in progress and the
Committee hope that it will soon be finished. In the early
part of the session Badmintion was the all-absorbing game.
Subsequently Lawn tennis was engaged in more fre-
quently. Committee mgetings were held frequently during
the session and three general mectings were held. Cricket

was played only um:a:,'sioua]ly.
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SCARLET FEVER FROM THE COW.

Mr. A. W. Blyth has presented a report to the
Marylebone Vestry from which we take the following
extracts :—‘“ On December 14th I received a communica-
tion from Dr. Hickman to the effect that there were several
cases of scarlet-fever in Dorest Square. 1 found that the
only connecting link between the various houscholds was
a common milk supply., I had on December 9th, caused to

be removed to hospital a lad suffering from scarlet fever,

one of the milk-carriers at the dairy from whence the
sick family obtained their milk. The first impression
was that. this lad bhad in some way contaminated tho

. milk, but this supposition was speedily excluded, for

a number of the cases had occurred several days before
the lad was taken ill, and the whole evidence clearly
showed that the lad was infected by the milk, and
not the milk by the lad. The dairy, which may be con-
veniently called ‘ Dairy A’derived its supply from two
sources, chiefly, 63 barn gallons from a large farm in tho
parish of Hendon. The Hendon farm is one of the
model type, with excellent drainage and water supply
The milk produce of the farm . was distributed t(;
three retailers, A, B, and C. ¢ Dairy A’ took 63 barn
gallons daily, B (St. John’s Wood) 20 barn gallons, and
C (Hamstead,) 67 barn gallons daily. All three ha,,d the
milk from different sheds. I ascertained from g personal
examination of the milkmen that there was not, nor had
f‘.hare been, any scarlet-fever, soro throat, or other
infectious malady on the farm. Nevertheless, T was far
from satisfied, and still less satisfied when by a meore
chance I heard a rumour of a family deriving milk direct
from the farm suffering from scaylet-fever. 1 obtaingd

s Wik & little  trouble the particulars, which were

‘@8 follows : TFive cases of _ scarlot-fevor }ﬁd

»

Scarlet Fever from the Cow. its

oceurred almost simultaneously, on or about Decem-
ber 8, in a household at Hamstead, no scarlet-fever
being at that time in the immediate neighbourhood. The
cause of the attack was to the suffeters a mystery. They
had their milk supply direct from the Hendon farm.
Dr. Power afterwards elicited the important fact that this
milk was derived from the same shed which supplied
‘Dairy A’ I felt it my duty tomake a strong represent-
ation to the proprietor of ¢Dairy A.’ requesting him in

‘the public interest, and his own, to at once cease retailing

the Hendon milk. He did so, and a very instructive event
followed. The very milk that would have been delivered
in Marylebone was in part thrown away, and in part given
to poor people in the neighbourhood of the Hendon farm.
Within a few days eight of the families partaking of this
milk were struck down with scarlet-fever. On the same
day on which the milk was stopped I had all the cans dis-
infected. They were taken to the stome-yard in carts,

packed in the hot air chamber, submitted for many hours
to a temperature of 250 degs., and finally washed with

hot-water and soda, under the careful superintendence of
Mr. Phillips. Too much stress can scarcely be laid
onthe fact that after stopping the supply from Hendon
and disinfecting the cans there was mno fresh infec-
tion of the dairy. The customers of this Local
Government Board seeing the importance of the
epidemic, especially as the facts geemed likely to throw
light on the genesis of scarlet-fever, at once deputed
Dr. Power to investigate the matter, and he directed his
attention to the state of the cows in the different sheds.
I will only say now that certain of the cows are ° suspect,’
and that one, the appearance of which was least satisfac-
tory, has been brought apd conveyed to the Brown Insti-
tut‘i‘on, and Dr. Klein is making experiments with the
milk and other scerctions, This report is necessarily
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incompl i
mpiete, for the full history will not be known until

Dr. P 1 i
o soev:ielrl' ;t);lxbhsh?s;w report and gives the details relative
e parishes of Hendon and Ha infoct
; ' ishe mstead infe
:}llther directly or indirectly from the Farm toaeﬂllgfwt'i;ll
‘ r
exe re'sults of the examination of the cows ;ndti)r Kl: l ’s
periment. I believe that we ' o
' . are on the eve of some ver
§mportant discovery as to the origin of scarlet fever.” o

ECONOMY IN GOOD IMPLEMENTS.

Farmers i
are obliged to use every effort to oconomise

;: l;ht?lr outlays while prices of all kinds of farm products
" a;;l.n s? low, :but it is important that they study and
ﬁe ctise :}1: the right direction. Tt is unfortunate for most
rsons that they have to economise s
se 8o closely, for, as
:;1;: i;htla eco}tllomy of those who do it on coml;ulsio; is:
etul rather than a saving charac .
. ter. The poor mas
necessarily works at great disadvantagps. In cgltivati;lm
: :1;01) hel;{ ha,.s to use an old style implement that does not dgo.
work, 1. either quality or i
quantity, and he I
long an.d hard to do things by hand, when he I:]iaoltz
a.;:compllsh ten times as much if he conld take advanti o
of the best farm implements. Not being able to do thinis

on a large scale, what he prod .
than it should. ’ produces costs relatively more

ik The grosperous farmer always has good tools and
es good care of them, He ‘

' . gets the best when he b
zx;d;}ways has his repairing done before the implemenl:)z
tc: t;l i:;i]; floug;s, wagons, and machinery are always ready

o and to do the work requi
: : d 1 quired of them, T
hs;:mfzrhmt].a limited means thinks this is all verymwell flcl:'
o I;I:D lne(;ghbour to practise, but that he can’t afford it
o : 1;1 eshtha.t he is compelled.to go on in the old wa ,
- al(; 1?5 not- the money to do better, pfoba'bly
ving all the while that such a_departure woﬁld p'tif,
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good interest ox the necessary investment, and if he does
not know it, a small amount of figuring will soon convince
him of the fact that he is practising false economy. If
it pays well-to-do farmers to keep nothing but the very
best implements, it necessarily follows that the poorer a
farmer is, the less able he is to afford the opposite course.

By following it up he has nothing but hard work, high

taxes, interest, and almost starvation in store for him in

future. We would not advocate the indiscriminate pur-
chase of all new farm implements and machinery that

! could be used upon the farm. It is quite probable that it

would be inadvisable to buy implements which are only
used a few days in the year, or when there is not sufficient
o farm to warrant the outlay. But for such

work on th
harrows, and cultivators, the

things as wagous, ploughs,
best are much the cheapest, and nobody can economically

afford to be without them if he expects to farm it profitably.

The man who grows only a few acres of wheat
annually does not need a self-binder harvester much more
than he does a threshing machine, bub can’t grow a good
corn corp profitably unless he spends a few dollars for the
+ight kind of a cultivator. It is impossible to grow a good
crop on a few acres by cultivating the same with an old-
fashioned diamond for jumping shovel plow, but one man
would make a poor show in keeping down the weeds if
turned into a thirty acre field with either of these tools

and no one to help him.

If a farmer will take care not to purchase what he
cannot use or has little need for, he will goon learn that it
is poor economy for him to buy anything but the best,
and if he takes care of his implements as he should, the
interest on their cost will be his greatest expense and he

must be a poor farmer indeed who cannot afford this.
Farmers Home Journal.
4
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WEEDS.
HasiT oF GrOWIR.
o This is a matter of great 1mportance, inasmuch as
e best method of treatment depends so largely upon it

Of row th W 1
: g ) eeds may bo ClaSSl

1. Upright weeds.—~Those whi
) ch grow strai
the ground ; usually fibrous-rooted. g raight from

2. Oreeping weeds.—Those that send out runners -

above ground, which take root at difforent points

3. Running weeds.—Those which i
. — 5 which inc
ing underground stems, rease by spread-

4-: ‘ Prostrate weeds.—Those which have weak stems
or trailing herbage, and cover a considerable space ’

5. Climbing weeds.—Those which cli
: ch cling ¢t .
around other plants. ng to or twino

6. Tap-rooted weeds.—Those which f i
. orm thick, fle
roots, that grow straight downward. ot feshy

. Many weedy plants are of small size, with compara-
tively straight stoms. Such weeds take up but little room
individually, but are often very numerous, and may be
very injurious to crops, especially during the early stages
of growth. By a little neglect just at the critical time
root crops are frequently smothered and completely over,
powered by weeds of this class. If the crop is not -
pletely ruined, it often costs more than it ig wor:l(:ntj(;
remove these intruders. Taken in time tﬂese weeds m
be readily killed. Neglect is fatal. The best time ‘:3(:
destroy them is before they come up. In most cases this

can be easily and chea;
. ply accomplished by th
smoothing harrow or garden r};ke. e ik e

t

Under Do ejrcums-
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stances should weeds of this class be allowed to grow to
seed.

Perhaps the most troublesome plants of all, certainly
the most difficult to eradicate, are those already alluded to,
which belong to the class of “Running weeds.” In
dealing with these we must look below the surface, and if
possible remove the underground stem. 1f this cannot be
done, it is well to remember that the life and growth of
plants is largely dependent upon the development of the
leaf. If no leaf-bearing stems are allowed to appear
above ground the plant will ultimately perish.

The best way to master top-rooted plants is to cut
them off as far below the crown as possible. If cut off at
the crown they will often send up a multitude of short
stems, and produce more seed than the original stem

would have done.
« DuraTiON OF GROWTH.

Like othor plants, weeds may be divided into annuals,
bicnnials and perennials. The mnatural history of each
species should be known, for upon this are based many
important remedial measures. As a rule, annual weeds
are largely confined to cultivated areas. They should
be closely watched, and never allowed to interfere with
the growth of crops. By neglect we suffer the double
injury of lessening the yield of the crop in which they
appear, and providing a supply of seeds so that the pests
will be continued, thus causing future trouble.

Bicnnial weeds, for the most part, produce no seed
the first year, but seed is often produced quite early in the
sepond season. On this account they should be destroyed
dwing the first year of their existence. Most of the worst
biennial weeds have fleshy or tap-roots. In esterminating
these plants just as much of this root should be cut off as

possible.
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Perennial weeds are those the tops of which die down
at the approach of cold weather, the roots remaining alive,
and from them new shoots are sent up year after year.
Many perennial weeds produce their flowers and seeds
much earlier in the spring than annuals, On this account
they should be most carefully watched. They are apt to
be most troublesome in pastures and mea.dows, and are
often very abundant along roadsides and fences. They

should always be cut before they blossom, or at least
before any seed is matured.

Hints ror DESTROYING WEEDS.

The complete destruction of weeds is no easy matter,
yet within certain limits it is not only possible, but practi-
cable. For nearly all cultivated grounds constant and
continued clean culture is the best remedy. Clean culture
has been practised at the station for the past three years,
and grows easier each season. The Best way to secure
clean culture is to never allow weeds to breathe,

In pastures, meadows, and gll uncultivated areas
weeds should never be allowed to blossom.,

Besides using every known precaution to prevent our
land from becoming séeded, and adopting the methods
already indicated for killing weeds, we should summon
the law to our aid. Wise enactments, founded upon sub-
stantial information and judiciously framed, would, if
enforced, aid us materially in our warfare against these
intruders. Make it an offence punishable with fine and
imprisonment for any one to sell impure seed, or allow

any weeds to go to sced on his property. This would .

tend to check at once the spread of weeds, and w) :n
people become hetter informed, and public sentir ent
thoroughly aroused, it would cease (é.ltogether. .

London Agricultural Qgzette.
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RECENT ADVANCES IN SANITARY SCIENCE.

2

¢« HyareNg,” in the words of the laiie Professo'r ?arkis,
¢ ig the art of preserving health, tha,.t is, of f)btalmxfgnt :
most perfect action of body and mind dm:mg a; Otier
period as is consistent with the laws of Ilfe.f t}n (;)eca
words, it aims at rendering growth more per czc g Th};
less rapid, life more vigorous, deatl.l more rex;lm e.‘ e
“art of preserving health is correlative with the scie 2 of
prevention of disease, since peljfect he'a.lth me;ns' e
absence of disease and of tendencies to disease. ; ygie "
is thus the art of preserving h?alth.and the sc:ence of
preventing disease ; and in taking into acco.lzln recc;nt
advances in sanitary science, we must. .cons1 er rei s
acquisitions in our knowledge of the orlglg,' ca,uiels{,now11
spread of disease, ‘more especially of those 1s:a.§e know
as ¢ preventa.ble,” as well as the mt.ethods o 1m(;i>. uf
he natural conditions or social relations surrounding us,
:vl(:ich are instrumental in preserving health and counter-

acting disease. . .
", The etiological relations of all diseases are a sub.]ecg
Of.interest to the sanitarian, but those v»thlchh}.xalxlfet;ecen;zt
i t years, and in whic em

the most attention of recen .

striking advances of knowledge have either already l})]een
made, or are imminent in the near future, are per ap;

' - .
Asiatic cholera, typhoid or enteric fever, diphtheria, an

i The mode of
isis or tubercular disease of the lungs.
giligli:lsazg. :prea}d of Asiatic cholera has attracted great

opular attention, both on account of. its ?ossible iutroducf.
fioll)x into this country from infected districts of the Co'nl:,l-
nent and from the alleged discovery by Koch of a Spiril-

: ific cause of
” _bacillus asserted to be the spect
?IZZ Oz'ef‘i?};";;’l disease. The report of the Government
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Commission consisting of Drs. Klein and Heneage Gibbes,
who visited India in 1884 with the object of undertaking
researches into the etiology of Asiatic cholera, has lately
appeared, and in this Report the conclusions arrived at by
Koch from his own researches are very directly traversed.
This Report, too, has received a very cordial support from
a Committee consisting of many eminent physicians and
physiologists, which was convened by the Secretary
of State for India for the purpose of taking it into con-
sideration. It must be apparent, however, to any one who
makes an impartial study of the literature of the subject,
that, if Koch’s organism has not yet been proved to be
the actnal canse of the disease, it has been proved to differ
from all other organisms asserted to be identical with it,
from the fact that its growth in various nutrient media
is characteristic, and serves to distinguish it from al] other
organisms. As far as our knowledge at present extends,
difference in manner of growth in nutrient media affords
as just a basis for distinction between micro-organisms ag
difference in microscopical appearance or other morpho-
logical characteristics. Koch’s comma-Bacillus is, therefore,
diagnostic of the, disease, and this fact has now placed ip
the hands of medical men the power of at once recognis-
ing & true case of Asiatic cholera, the isolation of the
organism from others in the choleraic discharges and itg
cultivation in suitable media being alone needed.
The results of Koch’s researches, whether
accepted or not, have not affected, nor
likely to affect, the measures on which reliance alono
can be placed for the prevention of out-breaks and spread
of the disease. In the words of the Committes before
alladed to, « Sanitary measure§in t

sanitary measures ulone, are the ¢nly trustworthy means
to prevent out-breaks of the dis

euse, and to restrain its
Spread and mitigate its severify when it is prevalent,
' :

fully
are they

heir true sense, and
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Experience in Europe and in the Ea.st has shown thait
sapitary cordons and quarantine restrictions {under v:rhats};;-
ever form) are not only useless as mgan‘s fox;,arrestmg the
progress of cholera, but positively injurious.

The view that typhoid fever cannot arise de novo, 'buc
isalways propagated by a specific contagion from a previous
case of the disease, is steadily gaining ground, a8 the
number of epidemics where the disease has b’een definitely
traced to specifically polluted air or :water increases. In
many other cases, although the spec'xﬁc I?ollutlon has not
been definitely proved, the probabilities in fa.Your of such
a view have becn very great. No micro-organisms has yot
been found which can lay claim to be rega..rded as fho
specific contagion of the disease, but we ate in possession
of so many facts concerning the mode of origin and spread
of this disease, that any discovery of that nature wou-ld
probably'nob greatly affect the measures now taken for its

pre‘«'cnnoni. (To be Continued.)
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Tir Presmunt W, R, Roperrson, Esq., d.r.A4.c., 1n the chair.
The paper read was :—

Gingelly Cultivation.
By Mr. P. RuNcacHARRIAR of North Arcot.

Gingelly is the name of the plant known to Botanists
by the name of Sesamum Indicum, N. O. Tiliacece. The
plant is said to be indigenous to India and is cultivated
all over this peninsula, also in China, Egypt, West Indies,
and South America. It is an annual shrub growing to a
height of from 38 to 4 feet and throwing out a number of
bushy lateral branches. According to the Administration
Report of 1883-84, the crop occupies about 500,000 acres in
this Presidency, that is, alittle less than half the whole area
occupied by oil seed crops. The seed islargely exported to
France, Egypt, Mauritius, United States, Ceylon and the
Straits Settlements. The value of gingelly seed exported
to France in 1883-84 Waaabout 31 lacs of rupees. The cr op
is grown in almost all tno Districts of the-Pr esidency, tho
Godavari District producing a fifth of the total area.
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Varieties.

There are three varieties of this crop, the white seeded,
the red or yellow seeded and the black seeded, the last
being the most generally cultivated. The white variety
is largely grown in Bengal and the red variety to a small
extent in Northern India. In this Presidency the black
variety is the most extensively cultivated; the white
variety is grown in very few localities. There is also a
wild variety of this grown in some of the Telugu Districts.

Soil. .

The crop is grown ecither as a dry crop or asa wet
one, but generally as a dry crop. Tt may be grown in
sandy loams or sandy soils with a moderate proportion of
organic matter. It may also be grown in red sands but unless
there is rain at proper intervals or unless the land is jrri-
gated, the crop will fail. Ttis also considered that the crop
will grow well even on sandy soils provided the land is
well-manured and irrigated during the growth of the crop.
In some parts of North Arcot itis grown on wet land

immediately after the removal of the sugar-cane crop, but
in this case the land is not irrigated.

.

Tillage. .
The soil must be thoroughly tilled to a depth of from
4 to 6 inches but the best results are obtained by
ploughing the land to a depth of 9 inches. But the depth

to which land is plounghed in South India depends upon the.

means and condition of the ryot ; for instance, o well-to-do
ryot can afford to plough the land to a greater depth than

a poor ryot. The land is generally plonghed immediataly

after the first shower of rain, so that the crop may be sowyn
after the second or third fall. Gresses and weeds are en
removed and the land is levelled by means of a le\'{é‘ kne
board or plank. F i

3

1

b
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Manuring.

Generally land is not manured in South India but in
some cases sheep manure or farm-yard manure is
applied. The manure of 500 sheep folded on an acre of
land for about 3 days is considered a liberal manuring.
This occurs about 15 or 80 days beforc the crop is sown
and the manure is allowed to remain on the land till it is
ploughed for sowing. Ordinarily about 10 cart-loads of
manure are applied and this is dispensed with if the ryot
has to manure other important crops such as sugar-canc,
paddy, garden crops, &c. It is asserted by ryots that green
manure should not be applied to this crop.

Sowing.

Gingelly is either sown as a separate crop or with
Cajdnus Indicus (dholl) or other crop, the object in
the latter case being that the ryot may be sure of getting
a harvest from one, if the other fails, DBut a ryot
who has alarge area of dry land will prefer to sow
it as a scparate crop. There is no crop which is
so liable to damage during harvesting as gingelly. Tt is,
therefore, veryimportant that the sowing season should, be
so-arranged that the crop may be gathered during the dry
weather. The crop is generally sown broadcast after rain
when the soil is sufficiently moist but not when it is too wet,
as in the latter case most of the seeds will not germinate.
The crop is sown at the end of May, or better still, in the
beginning of June. The seed must be mixed with sand
and scattered broadcast by the hand, care being takcn
that the seed is sown neither too thick nor too thm. The
quantity of seed required for sowing an acre of land
depends on the nature of the soil and the quality of the
seed, but generally 6 Madras measures of seed aro con-
sidered sufficient for an acre.

i
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Cultivation.

The seed will germinate in about 4 or 5 daysaftor sow-
ing and when the plants are about half foot high or about
30 days after sowing, fhe land may be weeded. The crop
will grow very well if there is rain at intervals of .every
10 or 15 days, but in the absence of rain it must be irrigated.
At the end of the second month or the beginning of
the third month, the crop will begin to flower and in aboub
15 days after that, it will begin to bear. About 20 days
afterwards it is fit for harvesting. )

Injuries.

If there is no rain after the crop has been sown, the
plants will fade and dic ; if there is excessive rainfull, the
roots decay, the plants become white and gradually die.
Sometimes the plants do not flower at all.

Gathering.

The time for gathering the crop «is just when tho
sceds begin to turn brown. The plants are cat with reap-
ing knives and tied into bundles 2 feet in cireumforcnce.
About 60 such bundles are tho average produce of an
acre. The bundles are stacked for 4 or 5 days in tho
opon air and. covered with straw or sugar-cane refuse.
The process by which the seed is removed from the capsules
18 this :—A piece of land is well cloaned by removing the
grass and paring off the surface. It is then well smeared
with cowdung and afterwards dried and swept by brooms,
The bundlesare brought to this place untied, spread evonly
and exposed to the sun, when, in the evening of the 1st day,
about one-eighth of the capsnles burst. The plants are
heaped in the evening on the same land and covered during
the night with palmyra or cocon~ut leaves., The next day
. the drying process is continuced @nd in the cvening about
three-fourth of the capsules burdt. The process is again
continued on the third day, when almost the whole of the

i

(

-
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remaining capsules burst and shed their seeds. Intelligent
and economical farmers will repeat this process even on
the fourth day, so as to ensure the thorough separation
of the seed. The plants are sometimes beaten by sticks
after tho last drying. The heap is well stirred after the
last drying and the plants are carefully removed so
that no sced may bo loft. The seed remaining at the
bottom of the heaps is then sifted and winnowed
by hand by winnowing fans (@erw), The average pro-
duce of an acro is about 200 Madras measurcs of seed
and about 2 cart-loads of waste plant. This plant refuse
is used as fuel for domostic purposes or for kilns. The
ryots say that this refuse should not be applied to the land
on which it was grown, or tho succecding crops will
be unproductive.

Gingelly Seed.
The black sceded variety yields a larger percentage
of oil than the white secded one. The secds are known
in commerce by various names, namely, gingelly seed, Til

seed, and sesamum oil seed. Good seed yields as much as
40 per cent. of oil and is sold in the bazaar at 3 annas a

Madras measure. The varieties of gingelly seed possess
the same propertics, and in commerce are met with, both
intermixed and pure. This seed is largely exported to
England, France and other European countrics.

Extraction of the oil. ‘

The method adopted in extracting the gingelly oil
consists in throwing the fresh seed without any cleansing
process into the common mill consisting of a sort of pestle
and mortar, and expressing the oil in the usual way. The
oil thus becomes mixed ywith a large portion of the colour-
ing matter of the epidermis of the seed and is neither so
pleasant to tho eye nor so agreeable to the taste, as that
obtained from sced refeatedly washed in cold water, or
boiled for a short time, so as to remove the whole of the

J
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}-edd'}sh brown coloring matter. The seed, thus prepared
1s.(dned in the sun and the il expressed. This process
yields from 40 to 46 per cent. of 4 very pale straw colored
swect smelling oil. Ites said that the addition of Jaggery
facilitates the extraction of the oil. About 16 Madras
m'easures (a Madras measure = 100 cubic inches) of seed
give ahout 7 visses or 221b. of oil and about ¢ visses or
191b. of oil cake. The oil exprossed in the ordinary way
becomes rancid in wbout one month but the oil obtained
from the washed seed keeps a long time without becoming
rancid, 7

' Uses of the oil.

Gingelly oil is a woll known oil andis used by all
classes of the community, This oil is consumed to a
greamr extent than any other by the natives of India and
18 second only to cocoanut oil in its importance as an article
of commerce. The great variation of color observed in
this oil is attributed to the modo of prepuration. In India
the f)il i used in cookery, for anointing the body, for
fnzrkmg soap, and for purposes of ilumination. In England,
1613 used for the manufacture of soap, and for table lamps,
for which it is better suited than cocoanut oil, owing to
the lower temperatare at which it congeals. The pricc
of this oil varies from 3 to 6 Rs. per mannd of 25lbs. in
this Presidency, and in England it is sold ab about 478 a
ton. It is sufficiently free from smell to admit of being
made the medium for extracting the perfume of the jasmine

and the rose. Gingelly oil is tsed to adulterate oil of
almonds.

The oil cake.
. The oil cake obtained by pressing the gingelly seed
13, of course, valuable for fecding nurposes but not so valu-
able as ground-put cake. 1t may 1iso be used as manure,
but under ordinary circumstances no man of ordinary
sense will use ibas manaro if he has live stock, hecause it

-
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is more economical to give it to cattle and use their excre-
ments as manure, as in this case the oil of the cake’is
assimilated by the animals, which would serve no useful
purpose in the soil, In fact, the direct application of
gingelly cake to the soil as manure is unwise, for the oil
arrests the decomposition of the manure.

Gingelly cake becomes mouldy if kept too long
and is then only fit for use as manure and must not be
given to cattle, It is useful for feeding, only when
fresh, and there is an impression that it is superior to
ground-nut cake in its feeding value. People say that
this cake increases the quantity of milk to a greater extent
in buffaloes than in cows, about a viss being an ordinary
daily ration for a buffalo. The cakeis also eaten by the
poor people mixed with certain vegetables but especially
with the plants of the genus Amaranthus (greens). It is
sold at 9 to 12 pies per viss of 3§lb. The following is
the average composition of an ordinary sample of gingelly
cake.

Moisture 12:56

ol ... .. 038

, Albuminoids ... .. 3281
. Organic matter and cellulose .. 41-39
Sand ... . 786
10000

. Discussion.

The President remarked that 500 sheep folded on the
land for 3 nights only would not give enough manure for an
acre. With reference to the lecturer’s remark that the
poverty of the ryot and the smallness of his lolding do
not allow of efficient til'age, he said that a ryot under
such circumstances sh(}uld by his personal laboar till his
laad well, and that Bé‘lgium in which the holdings are
very small is one of the best tilled countries in Europe,

J
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He said that he saw no reason why the application of the
rcfuse straw of. the Gingelly crop to the land should prove
injurious to the next crop, and suggested that tho injury
noticed might be really due to other causes. Ho thought
June somewhat too late for sowing Gingelly, as the crop,

when maturing, would be spoiled by the rains,

Mr. Dharmaranga Raju of Tinnevelly said, that he
was not aware that the ryots consider the refuse of tho
gingelly crop injurious if applied to the soil, but he has
heard it said that paddy husk isso. Somectime back ho
advised some ryots to apply paddy husk to tho soil. Tho
crop to which it was applied happened to be attacked by
insects, and this was attributed to the paddy husk having

been applied. Paddy husk ashes, however, are considered
innocuons.

Mr. C. K. Subba Rao said that tho notion that
the remains of the gingelly crop are injurions if applicd to
the soil is probably not a general one, and may be confined
to the District to which the lecturer belongs. He knew
for a fact that the ashes of the sugar-cane crop arc con-
sidered injurious to the soil. Probably the silica which is
8o abundant in sugar-cane might in combination with the
alkalies, fuse and thus lock up the plant-food as it were.
But he could not understand why gingelly straw should
not be applied to the soil. It isa pity that the restoration
to the soil, of the remains of these two highly exhaugtive
crops, should be considered injurious. Dr. Buchapan
makes frequent reference in his Report on Mysore, to
gingelly straw being used for purposes of manure. More
than any other crop, gingelly is apt to be spoiled by rain
falling when it is maturing. Tlis is the case both in this
Presidency and Northern India. «

Mr. Chakravarthy Iyengar of Mysore observed :—
that in Mysore gingelly is sown in September or October,
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and that the plants flower in December. The harvesting

takes place in February. It is generally sown after sugas-
cane or paddy. The straw is used either as fuel or is

thrown into the manure pit.

Mr. Vencata Rama Iyer of Madura said thatin Madura
and Trichinopoly gingelly is grown in wet land after t.he
paddy crop is harvested Gingelly issown about the begin-
ning of February. It is harvested about the end of June
It is the general practice in Madura to burn the straw.
If the ryots see that gingelly is attacked by disease they
geverally put it in a pit and cover it with earth and after
it is well decomposed use it as manure.

My, T. C. Krishna Kurup of Malabar said.—Gingelly
is largely cultivated in most of the Talugs of Malabar.
Only two varieties are common there, yielding w}n'te and
black seeds. The oil extracted from white seeds is pre-
ferved for human consumption. The secds give by expres-
sion 40 to 42 per cent. of a pale straw coloux.'ed. oil, which on
the Malabar Coast is largely used for anointing the body,
illuminating lamps and in the preparation of medicinal oils.
The seeds are, sometimes, parched and used as food and

also employed in confectionary. They are consid.ered a
stimulating remedy and applied externally for boils and

rhoumatic pains. The leaves are an effectual remedy for
bowel complaints. Gingelly is cultivated generally on the
sides of hills. Usually no manure is applied. Thfa sifra,w
is ustially burnt and used as manure. The oil cakeis given
to milch cows.

SOUTH INDIAN AGRICULTURE, PAST AND PRESENT

By Mk. C. K. Sussa Rao.
(Contim?(zd from page 38.)

‘Fallow. ‘
» Dr. Bucranay makds frequent mention of fallowing as
practised in various parts of Southern India. But it is



74 South Indian Agriculture, Past and Present.

clear that the practice to which he refers is simply leaving
.‘t‘he land u.ncropped without any tillage. Hoe says, “They
) are sensible of the advantage of fallow ; but very rich
) people .only have r?courseto what is considered as a very
) expensive mode of improvement, as they must pay rent for
the field, whether they plough it or not.” The Parumba
or high lands of Malabar, Dr. Buchanan says, were culti-
vated once in two years only, and required a yzaar’s fallow
to recover their strength ; but land situated near villa, eq’
where it receives manure, or is much frequented b rgnex;
and cattle, gave a crop every year. At the preserﬁ; da,
the area under fallow, that is, simply left uncultivated 5:;
very large, indeed, and indicates the serious extent, to
whllch t:he exhaustion of dry land goes on. Mr. Cox
:)‘vrltes in the North Arcot Manual ;—“In the Sou.thern
Talugs, the customary neglect of dry lands is to some

“ extent remedied b i igni
ied by the habit of resigning them aft
“ season, allowing them to lie fallow for aiear orz:wir :11113

: :t}llendt:akmg them up .again. There is usually an under-
: ;h'('n_l Ing among the villagers that none shall interfere with
: 18 arrangement by applying for the relinquished fields
except the ryot who has relinquished them, and if a
: strsfmger s?lould make a bid, the preferential,right of a
) res1den.t villager meets the difficulty. * * % % % % *
Fal}owmg of wet land is never practised where water is
“ available, but dryland of low quality is not unfrequentl
“ allowed to lie waste for a year or so.” Regardin thy
so-called fallowing system, Mr. Kelsall writes ii the
Bellary Manual ;—* Irrigated lands are never allowed t(e)
““ lie fallow, unless the supply of water is insufficient. and
“ even then. ‘a dry crop’ is generally raised. NorJis it
“ fon'md netessary to leave the best kinds of black cotton
“ soil to lie fallow, though rest if afforded to the soil by
:‘ altering the crops raised. * * % % % * Byt 4 fallow time is
‘ necessary for the poorer red and mixed soils, and the r);ots
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“ will take up land, cultivate, and exhaust it in two or three
“ years, and then throw it up altogether for five or six.”” *
Manuring.

A perusal of Dr. Buchanan’s Keport will show that
the ryots generally had not stock enough to manure
their land. He, describes certain interesting methods
of manure management in South Canara, which the
ryot of the present day will do well to adopt. For
instance, the Doctor says, ‘‘The leaves of every kind of
« tree and bush except such as are prickly, are used for

“ manure. The cattle are kept in the house all night, and

¢ their dung is collected for the same use. It is kept in
« pits, and every day’s collection is covered with leaves ; the
« whole dunghill thus forming alternate strata of dung and
¢ Jeaves which soon rot.”” A better method of manure
management was observed by Dr. Buchanan in a place in
South Canara, called Haiga, and is described as follows :—

« At night, the cattlein every part of Haiga are kept in the
“ house, where they are daily well littered with fresh

¢« materials. The litter and dung are carefully reserved, as
« o manure for rice land, and the manure that is made from
« each kind of litter is kept in a separate dung-hill. In
% the two months preceding, and in that following, the
« Winter solstice, the litter is dry grass, and the manpure-
« formed with itis called Cardada gobra. Dry leaves of
« gvery kind of tree except those that are prickly, and those
«of the Govay or Anacardium occidentale are used as
« litter in the three following months, and form a manure
¢ which is called Draghena gobra. During the six remain-
“ing wmonths mostly of wet weather, the fresh leaves o

« treps are used for littpr, and make a dung called Hudi
« gobra, which is esteeme. the best. The ashes of the house
¢ are kopt in a separate p?t, and are applied to different pur-
¢ poses. The cakes madé of cow-dung are little used as fuel
““ {n this part of the country, but to increase the quantity of
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‘“ manure, the wo ‘

men and i
gt i e r:h b;)ys f(zl’low the cattle while at
tur e dung.” The following i
) o dung e following is the
meesc:z.ptmn of asomewhat similarmethod of manure %nanagw
I i: ;}:1 C}ioncan: “In '.t.he rainy season, the cattle are kept
8 house, and to increase the quantity of manure, are
’

« 1 .
littered with fresh leaves. In the dry season, they are shut

:“ up atnight in pens, which are placed on the Surd land

- an are hifted ouce in four days. Every morZ:n Zstt;

) ;y 1so?] is mixed with the foregoing night’s dung fnd the
whole is made smooth that the cattle may lie do:n. The

114 ll a 4 h M > : 'I f .

¢ first and sec i i
“ after the s::'nsig;am{" Wll}ch i!‘e'ailways sown with rico
ot o 1) cul tivation.” The following extract
« Dot ineN ma,nurmg. practice, as observed by Dr.
‘Lot agara, which closely approximates to the
 sroegh 2 ;y;;t:z;e:i :;a:};:r; management. “ The cattle
) ‘ ehouse. In the rai
) Zhey are littered with green leaves. Fresh libte[;);::::?-n
“ Tz;;.r added,' bat the stable is cleaned only once a weel;y
L a,]fs nt}:::frl: c%lec_ted in apit, and called Sopina gobra, or
P - During the two months preceding, and the
" o. owing, the winter solstice, the cattle are littered
) with %nll grass, and cleaned once in four days. This dung
) aS.ls; i3 collected in a scparate pit, and iscalled Hindu (‘:-
) li:t axdgolfra. In the hot and dry season the cattle are
. ere W‘xt'h dry leaves, and cleaned once in four days;
" the fiung is generally spread upon the hollow roads lead-
) :bng into th? villages, where it is trodden upon by man and
. faast, and ?s thereby much improved, but it renders the
‘ villages quite loathsome. This is called Daraghina gobra.
) The grass dung is never used fer rice land; but all the
three are indiscriminately used fov gardens.” The advan-
te:;i:sﬁv:naflzxrx;fe :z::_ dunghcompa.crls consists in arresting
et e L : i
will be con‘s.iderably’;:n;is(:‘:;y the q‘f%ntlty . ma"nwe
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The fact that the ryot applies whatever manure he
has to garden or wet land in preference to dry Jand
which depends for manure chiefly on the casual folding of
sheep, was observed by Dr. Buchanan, and is noticed
in the following extract: °The village cattle durmg
“ the whole year are kept in the house, but are not
« littered. Their dung is collected in pits and mixed with
« the ashes and other soil of the family. This manure is
« peserved forrice land. The dry field gets nothing except
« the dung of the sheep, which at any season are herded on

“ it at night. A flock of 500 in two nights are supposed to

¢« manure fully a plough of land.” With reference to the
gystem of manure collection in the neighbourhood of
Coimbatore, Dr. Buchanan says, Leaves are not in use
¢« here as a manure. 'The cattle are never littered but the
« straw which they do not eat, the rice straw that rots,
« with that of Hessaru, (Phasealus mungo), Ellu (Sesamum
¢« Indicum) and the like, are collected together in one
“ pit with the dung, ashes, and other soil of the house. A
« great defect in this manoer of procuring manure is the not
¢ using the Hessarn straw and leaves for litter. Sheep and
thered on the arable lands, but are

« goats are at nights ga
which seems also an error.”’

« not confined by folds,

The following quotations from reports written in 1865
show the manuring system ab the present day and it seems
that the supply of litter which Dr. Buchanan speaks of
with reference to certain parts of the Presidency is a thing
of the past. The Collector of Ganjam wrote :—

mapured with animal refuse,

« yillage sweepings, and the soft deposits of tank beds, &c.
« Plocks of sheep and cqws are also penned over the fields.
« Refuse from the Gingelly oil-mills, commonly called oil-
« cakes, is used 0 enrich lands planted with caue. It is

« Lands are usuall
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“ essential to a good crop. Manuring paddy land with
“, branches and leaves of trees is not usual in this District.”

The Collector of Vizagapatam wrote :—

“The manures are of chiefly cow-dung, wood ashes,
““ refuse of indigo vats and oil-mills, but the most effectual
“ manures are the droppings of sheep and goats which are

“ secured by penning the flocks at night on the land requir-
“ ing to be manured.”’

~ Mr.J.W.B. Dykes, Collector of Nellore, stated :—

“In the baphazard cultivation of the red soils, as
“ might be imagined, manure is unknown. The whole of

“ the manure that can be scraped together is there put in
“ the gardens.”

The Collector of Cuddappah wrote :—

“ Every ryot keeps a heap of farmyard manure near
“ his house, and he pollards all the trees in hi

s holding for
“ the leaves and branches,

The leaf manure he uses for
* wet land, laying it down in considerable quantities after
“ the land is ploughed. The leaves are quite fresh and
“recently cut. They ferment and decay in the soil. The
“ ryots even buy leaves for manure. They are generally
“leaves of neem and trees other than fruit bearing trees.
“ The ryots also use extensively the refuse of the indigo
“vats for manure. * * * * * Tpo Sarm-yard manure
“ is applied to dry soils and to garden lands. It is, as I
“ have said, stored carefully and bratties for fuel are not
“ 8o exclusively used in this as in other districts,”

The Collector of Bellary wrot: :—

“Itis to be regretted that the g.‘p iversal practice of using
“ cow-dung for sweeping the floorg of Hindu houses,
“ for fuel, prevents the use of a v
The cultivating population are

and
ery fertilizing ingredient,.
unacquainted with chemi-

South Indian Agriculture, Past and Present. 79

« cal or mineral manures, although in sowe parts. of the
« istrict, where there are mountain streams, as for u.lstanoe
« at Kona Uppalapad, they have not failed to a.pp.reclaj‘,e the
« benefit derived from the drainage of hills which, in the
« instance specified, are composed to a great extent of
¢ limestone.”’

"« The productive power of wet land for paddy ani
“ sugar-cane is maintained by manuring them at the rateo
« 15 to 25 bandy loads per acre, with the contents of dung-
¢ hills in which are amassed house-sweepings, cow-dung,
¢ gehes, and other refuse, by ploughing into the ground
¢« Jeaves and branches of different kinds of trees, as a.l.so (?f
« Anumulu,” a kind of bean (Dolichos lablab), which is
¢ purposely grown in the land intended for paddy ; and aiit;er
« the former is reaped, the stump, creepers, and the remaju'as,
« are forced in by a plough, and then moistened to ?ertlhze
“the soil, and lastly, flocks of sheep are folded at night on
¢ the land for four or five nights.”

The Sub-Collector of Bellary remarked :—
«The practices of manuring and penning a ﬂ-ock on

« black cotton soil are not everywhere followed, but in sc;m:
% villages land is manured and sheep penned on them. *
«% % A flock of sheep ispenned on the ground, and it is
¢ then inundated for five or six days, then pl'oughed lengt%l-
“ ways and crossways. After alapse of eight day§ aga.x.li
« ploughed, and then manured by the leaves of Cassmbal?n
« culata, wild indigo, Indian beech, and other trees em.g
« thrown in at the rate of 50 bundles per acre, haga.?n
¢ ploughed, and manure consisting of cow-dung, house-
« gweepings, &c.,,is throfvn up.”

Mr. Minchin, Colle;"t:or of Kurnool reported:—

« Paddy lands are {manured with animal refuse ; but
«“ ;nore generally with branches and leaves of trees. Garden
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“ lands are invariably cultivated most highly, the sweepings
“ of the villages and cattle manure being used. Flocks of
‘“ sheep are also penned over the fields for the purpose of
“ manuring them. The richer dry fields, when situated
“ near the village, are treated in the same manner as garden
“lands, * * * * * * Tn the dry cultivation of those taluks,
“ manure is mever used, as all the available supply is
“ required for the more remunerative irrigated lands.”

The qulect.or of North Arcot said :—

““Manure is used more or less liberally in proportion
to the circumstances of the ryot. It is most diligently
collected, and stored throughout the year, and consists of
all the cow-dung not used for fuel and domestic purposes,
of wood-ashes, house-sweepings, with straw and large
quantities of leaves admixed. * * * * * There is anothar
method of manuring very commonly combined with that
just described. A flock of sheep and goats is penued in
the field during the night, and paid for at the rate of 2
annas to 24 annas per 100, with rations to the shepherds.
A flock from 800 to 500 sheep will thus manure a cawnie
of land in three or four nights. I may mention here that
in some parts the alluvial deposits in the beds of tanks
are made use of as manure, especially in light upland soils,
Unlike the Chinese, our ryots have no idea of utilizing
sewage, and, in fact, express great disgust at the proposi-
tion. ‘

The Acting Head Assistant 'Collector of North Arcot
reported

) “Sewage is never employe,,. and indeed the ryots
““ appear to have noidea of the vglne of either this manure,
““ nor yet of bones or decomposed inimal matter. A dead
“ beast is either left outside the village for the vultures,or
“ eaten, if edible, by the village Pariahs, and the bones aro

' tobacco been tried, viz, Wayne, Lenotr,
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« Joft where the animal died, no one appearing to have the
¢ least ;dea of tho use to which they might 80 profitably be

“ put.” )
The Collcotor of Trichinopoly wrote :

« In ‘wet lands under river irrigation, manure is but
< goldom used, as the alluvial deposit left by .the Cauvery
« water is considered to be sufficiently fertilizing. In the
<« case of lands situated remote frox.n channels, and of those
« watered from the surplas drainage of othey fields, .zmd
«“ other localities, fitty bundles of leaves, valued at eight
« annas, and penning flocks of sheep at an average cost ?lf
¢ 8 annas per acre, are the means a.d(')pted' to manure the slv;n .
« A portion of the indigo crop raised is not. reaped, x%t
«ploughed up with the earth and trodd@ in. A cawnie
¢ of land is considered to be well manured, if 1.,000 ihecp are
« pennod on it for five or six nights consecutively.

(To be Continued.)

« TOBACCO LAND IN NORTH CAROLINA.”

In the Campaigne,' or Eastern divis.ion of the State
named, the princpal featuresin the soil adapted tol-ﬂ;:;
é1pwth of yellow tobacco are an opeu,‘sandy texture, 151

-av color, with a gray or yellow sub-soil, s&nd)t, permeable,
T well with a tree growth of pine or oaks,

rainod :
and well drained, In ouly three countries

chiefly post oaks and white-oaks.

y (]
Of bhls dl V1S101L as bhe exper lmenb Of gI‘O W lng (S 11 W
h p

It is believed, from these sporadic trials, that its cultuxe

be extended over tip entire cotton belt of the t.wo
S 1 A il. From these soils, which
States where suitable soys prevail. Irol ,

belong to the class known as transported, or drift soils,
¥ l:)of the clay and iton oxide have been washed out,

moE rial behind. A much

d « y , ate
l()' V o e Ild and. f"I‘a:VCH m l‘ b
i lllo th Sa o
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larger propaction of ihis torritory

i adapted (o the pro-
dection of the crop than

any of the other articles, and
the product ripens fully a month earlier than in the more

elevated regions. Tn #his respect only does climate exert

an influence on the product.

The industry took its rise iy
Midland district, a district generally hilly, the streams
having cut down throngh the strain from 50 to 200 feet,
below the summits of the intervening ridges.

suitable for producing yellow tob
tributed, even in the

what is known ns the

The soils
acco, are irrcgul:n']y dis-
most highly favored countries, form-
g but a singll part «
says Prof, Noeve, i the constitution of (he sotl, that o
part of the spme farm, or even of the same {ield, nuy
produce the finest brands knowu in the market, and another
part be wholly incapable of making anything better thay
the commonest article. T'ho quality of the tobaceo is doter-
mitied absolutely in the field bofope cutting,
lation in the handling or curing will make g fancy, bright
tobacco out of g plant of inferior texture and  ¢olor
of leaf, althongh the best grades may bo spoiled in
curing.” The bright tobaceo patches, as a general rule,
are found on the ridges and branches between the water-
courses.  Whenever their ridges have g gray, or yellowish,
or cream colored sub-soil, and covered with a gray, sandy
or gravelly soil the bright tobacco may be grown, Upon
old fields, long exhausted, and having a scanty growth
of chinquepin, old field pines, and running briers, this
tobacco will grow in its highest perfection, provided
aiways, that the soil and sub-soil are of the character and
color indicated above. No soil oL a reddish hue, contain-
ing*a, large percentage of oxideof ipgy will under any
circumstances produce a high geade of yellow tobacco.

All the characteristics of the besh tobacco soils are those
which denote sterility.

f the whole aren, ¢ No confrotline,”

and no manipu-
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Ensilage a Success.

They arc utterly worthless for the Prod.uction of \;hcta},}té
corn, vats, or grass; are low in alumina, humus, ?n b
oxide of iron, and contain from 90 to 96 per cent. o. Lns -
ble silica. They are indeed a bed of fine, yellowish san
of open texture, well drained and warm.

Farmer and Mechanic.

. .
—North Corolina Farmer.

ENSILAGE A SUCCESS.

Tue English Agricultural Department‘has r}(;)‘nderlcd
a real service to agricalture by tho' Ensilage ) \Jn(gmrl);
which. it has conducted. It sent a serics of queries .o‘ :th
who have been experimenting with ens'llz‘xge, and ‘the resu t
is a bulky volume of 300 odd pages. giving a \:aslt a‘nllount
of excecdingly useful and interesting—we mig 1tb¢.1‘nzosf
say cncouraging—information upon t’l’le ,general su _](,Cl :
¢ gilos and ensilage in Great Britain.”” The 1'faburns r; ate
the experience with no fewer ‘tha,u 1,183 5110(51—96 0,1:
England, 59 in Wales, and 161 in Scotland—fan ?.tmosns
the points fully reported upon are the size, situa 101:,
construction, and cost of silo ; the crops eu‘sxleq when cu ,f
and whether chaffed or unchaffed.; the Welghtm.g, cc;sb';)
making silage as compared to makmg"hay ; opelzmg fof;]dc_)
and appearance and coudition'of the 'ajllage ; resu isst ,(; ol
ing stock upon silage, especially dalx':y' cows:{nf)b; gdail
cffect produced upon quality and quantllty. of mil ,t i ‘ thi
quantity of silage and of other food given tos ock', e
cffect of silage on the health of stock ; and the making-o
silage without a silo. | ?

What is the verdi#t from all this mass of evidence ?
Emphatically in f;wour’i)f cnsilage. 'l‘l?e sys:t'e‘m,'l'ofnfs: 1;;,
has come short ol the "great thmgs‘thmt were ¢ ¢L‘ f ’
it by cnthusiasts. This was certain to be the casc, for

-



&4 Eusilage a Success,

enthusiasts invariably over-estimato the importance and
worth of their hobbies. But in spite of all the shaking of
heads and the sceptical suggestions that ““ more light” was
desirable, the silo has already fully established its claim
to rank as a useful, if not indeed as an essential, adjunct
to farm buildings in the United Kingdom. The system
has been put on its trial in nearly all conceivable forms
and circumstances, and the resnlts when summarised arve
decidedly in its favour. * Of the importance of ensilage
as an auxiliary to other food for animals, whether for dairy,
store, or young stock, among cattle as well as other kinds
of stock, there can now bo scarccly any doubt.” Such in
effect is the conclusion drawn by the Agricultural Depart-
ment from the evidence collected—such is the sum of
the aggregate of the results of the replies” received from
over 300 agriculturists who have put the system upon its
trial in various parts of the country. And this conclusion
by 1o means over-states the case. A tareful pernsal of
the “evidence” will show the “ verdict” to be well within
the mark,

A carefully drawn Summary presents briefly the sub-
stance of the dotailed accounts which make up the main
part of the volume. The silos which, as we have seen,
numbered in 1884, 1,183, varied in capacity from 96 to
55,440 cubic fect, the average being 2,801 cubic feet. Some
are drained and others are not, Stone, brick, concrete,
slate, wood, and earth, have been used in forming the
walls of silos, and they are built entirely above, partly
below, and entirely beneath the surface. The cost has
varied greatly—¢ from being meri{fy nominal to sumg ex-
ceeding £400” and, in very manj instances, structyres
' previously existing have been converted into snitable sjlos.

The crops preferred for ensilitg would appear t4 he
meadow-grass, clover, trifolinm, and aftermath, but ¢ Ohts

1
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green barley and wheat, maize, buck-wheat, sainfoin, 1ye,
:mci other artificial grasses, vetches, lucerr.le, hopb.me,
marigold and turnip-tops, peas and beans, with mO\Vl.l;gS
of rongh grass from plantations and orchards, hedge-sides
and ditches, together with nettles, Sedge{s and {u:%hes, ha,v;
all been more or less successfully made into ensilage, al,{n”
in that palatable form have been taken eagerly by stoc . :
Some have chaffed and others havé not chaffed the mat-erlzjm
before putting it into the silo. “ Economy ofb space:n:
gained by chaffing, but its extra cost appears to be so

Do . all
"times considerablo.” As to weighting, opinions generally

are in ‘“favour of a simple system of. lever pressure, as
economising labour in moving dead welght’,’ and as afford-
ing opportunity of regulating the pressure.

An important consideration is tho. <‘1uestion of co:ﬁ.
So far as present experience goes, ““opinions lean to 1t :
belick, confirmed by actual test in a few of the repo'rts, tha
the cost of making énsilage is less than tha:t of,ma,kmg hay,
more especially when wet weather prevalls..’ I‘n ahr;o?t
every case where the system hag had anything .hke a a,111;
trial, the material has been well-Preserved, barring a sma

uantity at the top and sides—estimated by some at ten per
cent. of the whole.

Silage has been found to be an egcella,nt foo.d for
nearly all kinds of stock. ‘Almost unanimous testlmm;{y
is 'afforded” as to its good effects upon the health of st:oc1 .
Silage has been fed extensively to dairy cows, %lxs ae r;lni{
along with other materials, but in a ‘few cases 3 on‘b,le +0
the weight of the evidgnce is decidedly fa}v;oura, e <_d
ensilage. The recorded $pinion of 294, who 1:.v'et es;0
silage in its effects indregard to. mll‘k and ‘buiter, are

ssifie follows :—XNo change in milk 22, in butter 1;
classifiol o2 ity lity, milk 65, butter 18;
improved in quantity and ('pla ity, = ’~lk s
decreased quantity and deteriorated quality, milk 1,

-
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none; iucreased quantity
gqantity, milk 3, butter2;
6; deteriorated quality,

quality and

creased quality

butter 1.

On the whole, therefore,
the better we like it.

8easons, and

American dgricultural Stations.

decreased

and deteriorated
none ; favourable results—whether
not stated—milk 30

improved qualit,

> milk 93, butter 13 ; decreased
v, milk 34, butter

milk 5, butter 3; improved
quantity, milk 4, butter none ; in-

d truthfully.

AMERICAN AGRICULTURAL STATIONS.

Tho follawing table will indicate the States that have
regular stations in activo operation :—

quality, milk 5, batter
In quantity or quality
> butter 15; unfavourable, wmilk none,

the more we know of ensilage
“ It is an invalnablo systom in rainy
s52 sensons in tew in England ave
hay is down.” In a singlo sentenco My, Le:
puts the case forcibly an

mainy when
armonth thus

Live Stock Journal.

Location.

Organized
How,

Maine . T

aine :
Qrono,

Mass :
Amherst,

Conn :
New Haven,

New York .
Geneva,

New Jersey :

N. Brunswick.

Ohis ;
Columbus.

N. Carolina
Raleigh,
Alabams, ;
Auburn,
Wisconsin ;
Madgison.
Houghton Fa'm
New York.

State College

State College
Iudependent
Station.

Independent
Station,

State College

Ind. Station
at Callege.

Independent
Station,

Ind. Station

at College.

State Gollege
Mountain-
ville Pr,
onterprise,

When.

Annual
support by
State, &c.

Amgunt. of

land used.

Cost of outtit.

1885

1882
1877

1882
1880

1882
1877
1883

1888
1877

§5,000 per
annum.

$5,000

$8,000 and
fees.

$20,000
$11,000

$5,000

Liconse tax
$8,0004,
License ) ax
$7,500 \

.
§8,000
Private

@
$6,000 ¢

Enough.

20 agres.

5 acres.

123 acrea.

Ample.

23 acres.

None.

226 acros.

125 acres,

10 acros,

$5,000

$3,000
$30,000

930,000

$16,°00 and
buildings.

$15,000 and
buildings.
$10,000

§8,000

$8,000

$5,000 andt
Farm bulld:

ings, &o.
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“ Besides these regular stations, agricultural experi-
ments are conducted at a number of the State Agricultural
Colleges and Universities, by an especial assignment of
College funds, and managed by the College Professc.)rs,
Work of this character, constantly in progress, and costing
from $700 to $3,000 per annum, has been reported by
t’he following named gentlemen, in charge for some years
past : Dr. G. C. Caldwell, Cornell University ; Dr. John R.
Page, University of Virginia; Professor W. H. J?rdon,
State College, Penn ; Professor John M. MceBryde, Colum-

- ! 3 < m 1 DY lv .-
1 3 v M ¢ nessee Lot
“bhia College, b.. C.; J. W. Gleason, Bast Tepue

versity, at  Hooseville ; Professor  J. W.  Sanburn,
(!ulnnlﬂin, Mo Professor F.. M. Shelton, Kansas College -
Professor 11. . White University of Ga; and Professor
k. W. Hilgard, University of California. Theve are others
similarly engaged, from whom I ]m,vu. no 1'0])01'ts.’ But
it may be said that they arc doing faithful work in th.u
intercst of the farmer, and for the advancement of agri-

culture.

In tho opinion of the writer, nothing would condunce
more to the improvement of agriculture in Virginia than a
roperly conducted experimental farm in every agricultural
district of tho State, as a part of the State Dgpa.rhment of
Agriculture, and under the supervision of the Stato Co'm’
missioner. Such farms would not only afford instruction
to a large majority of farmers it is impossible 'to reach
otherwise, but would furnish the means of procuring seeds
and plants best suited to the climate and soil of. each
distriet, an object itself of incalculable importance 1n .the
development of a sysﬁen{_{of mixed farming with a variety
of cvops, the only hoptgof our prosperity in the future,

“~N
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PROGRESSIVE FARMING.

TuEre has been real progress made in agriculture, and
there are many machine helps in the ficld, in the barn and
in the house, that our fathers and mothers did not enjoy-
But the young farmer who has inherited a bank account
should not undertake to be too progressive. He should
begin with a small farm, the acres of which bear some
proper relation to his experienco and actual knowlege.
Let him buy a few acres, build a small house, sccurc a
. hittle stock and such implements as ho must have, and
begin in a small way. Let him raiso his own seed,
plant his own nursery, increase his herds and cattlo by
natural generation and not by purchase, except  an
occasional male animal of good blood. Let his own
skill and industry supply his own wants as far as possible.
As he adds acres to his farm, and rootas to his house, and
length and breadth to his barn, and numbers to his cattle,
horses, and herds, and comforts to his home, and weight
to his character and purse, ho will feel a just pride in tho
thought that all this is the result 6f his own skill and
industry. He will learn how to keep and improve what
he gets, and to add more and still more to his possessions.
He will feel that he is himself a living power, capable of
producing the means of comfort and wealth.

Such.a young man may not figure in mutual admira-
tion cliques as progressive, buthe will be counted as a
growing man. And a growing manis a man always in
the favor of his fellows. When » man is going up, every-
‘body is glad to lend him a helpn{w hand. All who know
him volunteer to do him service. .«|But when he is going
down, all step forward to kick hnﬁ along. Every one
accélerates his downward course. 1% is always best, there-
fore, to start at the bottom of the hill and work steadily

i

-~
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up. Better be small in raising a little than great and
falling a little. The true course for every young man in
every business, is to begin at the alphabet of his business
and rise as fast as he can safely and*honorably.

AN ASTONISHING DAIRY TEST.

Mz. Valancey E. Fuller, writing in the Rural New
York, says:—

In the ‘“ advanced reports” issued by Professor
"William Brown of the Ontario experimental farm, some
most valuable and interesting comparative tests are set out
between a cow of each of the breeds claiming special
attention as dairy animals namely, Jerseys, Ayrshires, and
Holsteins. The Jersey was three years old, weighed 830 Ibs.
and had calved in February. The Ayrshire was four years
old, weighed 1,150 Ibs. had calved in January and
the Holstein was three years old, weighed 9001bs. and had
also calved in Jannary.

The first series of tests was for the months of Febru-
ary, March, and April, or 89 days, with the following
resnlts for that period s

v Pounds. Pounds. Pounds. Pounds.
Milk. Cream. Butter. Curd.

Jersey .. 1,602 ... 2967 ... 1276 ... 2243
Ayrshire .., 1,780 ... 2280 ... 855 .. 2408

Holstein .. 1,958 ... 2377 .. 731 ... 2056

The next is a summer test with the same animalsin
May and June, and applying the tests to aggregate quanti-
tics for the 61 days, the:futcome is as follows :—

Poundsqy Pounds. Pounds. Pounds.
Milk. Cream. Butter. Curd.
Jerscy 1342 v 1805 0 1162 .. 232+
Ayrshire 9]5 o 1345 0 663 . 143%
Holstein Lo L2sr 0 1127 0 348 0 157

) 4
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Taking the threc cows for the wholo 151 days, the
length of the tests, the following are the results :—

Poupds. Ponnds. Pounds. Pounds.

Milk. Cream. Butter. Curd.
Jeysey e 2,944 0 4872 2438 ... 4564
Ayrshire o 2,695 ... 3625 . 151'8 ... 83839
Holstein e 3,230 ... 3504 .. 1080 ... 3631

In other words the Jersey weighing 8331 and three
years old, gave 2491b more milk than the Ayrshire four
years old, weighing 1,150 Ibs. and 2851bs. less than tho
Holstein—900lbs. and three years old ; but tho J ersey gave
2481bs. of butter for the 150 days, to 15111bs. from the Ayr-
shire, and 108 from the Holstcin—nearly 100lbs. more than
the Ayrshire and more than double tho amount given by
the Holstein. When we turn to the ground especially
claimed by the Ayrshire and Holstoin, here, too, the Jorsey
leads by alarge majority, for sho gave 456 bs. of curd to
383 from the Ayrshire and 363 from the Holstein, Of
butter and card together the Jersey gave 699 1bs. the
Ayrshiro 534 1bs. and the Holstein 47 Ibs.—verily a greab
fliﬁerence in favourof the J ersey, especially when it is borno
in mind that one of the groatest charactoristics of the J ersey
18 to hold most persistently to her milk, Tt seems, therefore
that there is little doubt as to which is tho best all—aroumi
cow, if thoso figures can be reljcd upon. And why not ?

The Agricultural Gazette.

THIRD ANNUAL REPORT OF THE NEW YORK
AGRICULTURAL EXPERIMENT STATION, '
FOR THE YE'R 1884,
h
This Experiment Station wa,\silosta,blishod by an Act
of Legislature passed in 1880, and umended in 1881. The
management is entrusted to a Bbard of Trustees, who
appoint a director, horticulturist, botanist, chemist, stono-
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grapher, farmer, and assistants. Such an organisation
must be considered as a step in advance beyond anything,
yet done in this country, being a direct action on the part
of the Government to promote the cxact knowledge of
agriculture. This is the main point we desire to bring
before the readers of Nature. Among the many voices raised
on behalf of technical instruction of artisans and others
engaged in industrial pursuits or of musicians and
artists, few are to be heard in favor of the promotion
of cxact agricultural knowledge. The Americans are

~wiser, and are establishing what they call “experiment

stations” in various parts of their wide territory. A few
of the objects of investigation at prescut occupying the
attention of the staff of the New York station may be
enumerated as follows :—(1) Fertilizer analysis; (2) sample
orchards countaining single trees of each known variety ;
(3) soil temperatures at various depths; (1) digestibility
of various foods ; (5) germination of commercial seeds;
(6) a study of maize ; (7) root distribution by root washings ;
(8) milk ; (9) diseases of plants. These scctions furnish
material for 418 pages abounding in tables of results of
great practical value. The pains taken 1n thoroughly work-

ing out the conditions of milk-production in the case of
tavo cows, < Meg,” and “ Gem,” are evidence of great acti-

vity and zeal. The weight of the cows was taken daily from
September 17 to November 12. The weight of food con-
sumed, the accurate analysis of the food, the daily weight
of solid and liquid excrements, the daily yield of milk, the
daily analysis of tho milk, all this carefully and punctually
recorded, and fixed ia fables, is a work of great impor-
tance, not only as ne;fi;ing directly upon dairying, but
having likewise a Q_.’_"ysiological value.  Such constant
daily observations arenot only essential, if the experiment
is to be of any practigal value, but must bo beyond the
efforts of practical farmers, who really ought not to under-
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take such investigations. But the value to the community
ab large when such experiments are conducted quietly and
regularly by persons specially set apart and paid to carry
them out cannot be ovérrated. They must not be attempted
by ordinary dairymen in ordinary stalls, and with ordirary
business appliances, but can only be carried out by trained
hands in specially constructed stalls and with special
arrangements, all of which must be carried out at a loss,
which loss is the reason for an endowment. It is hard to
say whether the perusal of such a report as now lies before
us impresses most with admiration for American activity
or regret for supineness,

Nature.,

ANALYSIS OF RAGI,

The following analysis of ragi is by Dr, McNally :—

Per cent. Per cent.
Water ... -« 10°81 | Cellulose ... o 7700 100-
Albuminoids ... 766[0il .. " (49 ¢ 100:00
Starch ... . 7162 | Ash v 2042

The ash is very rich in phosphoric acid (P2 05), which
constitutes 0'62 per cent. of the grain,

RECENT ADVANCES IN SANITARY SCIENCE.
(Continued from page 63.)

3

The etiology of diphtheria has late]
careful study, but so far withovt the attainment of any
results capablo of exact formulagion. It isnot o disease
invariably dependent on insanita.ryiwonditions, and such as
typhoid fever is, but that such concitions favour its spread
. and severity is more than probable. The far greater com-

parative frequency of diphtkeria in rural districts than in

¥ reccived very

. N
Recent Advances in Sanitary Science. 93

large towns in this country is well .known, and has fbiin
attributed to'the presence in the.alr. of the latter of the
products of coal combustion. This view appears the more
probable seeing that continental cities, where wood, a.nd
not coal. is chefly used as fuel, enjoy no su'ch con'ap:;atnti
immunity from the disease. Excessive .mmsture in i e alf
of a house, whether arising from defective co‘nst:r.uc mndz?
the walls or roof, or from a water-logge«.i soil alffe ct:ml i-
tions very often associated with dip?lthena,. The fact a ::
that the discase is most prevalent in the damper seaso

"of the year, when vegetable matter is vndergoing decay
b

and fungus life is most actiV(.z, favoxfrs the thlt(alory tfh&;t tuhse
specific contagion of this dlsea,s.e is'a mou dor uk 3%;
which flourishes most strongly in 8 damp an x‘smo y

air. It is a remarkable fact that dlphthe'ma is sonl]le utnes
associated with scarlet fever in one epidemic, ; .e:* 'wo
diseases appearing to be intcrchz}nge.eable ; but t 1; 1sioz
subject that requides further e]ucha,tlon. Th;) corjl. g;d .
of diphtheria is extromelty persx'stent audt. c;ng ;vtha;
clinging with great pertinacity to infected artic tes s'naﬁe(1
overy article avhich is likely to ha-ve become coln a}r)m ot
requircs very thorough disinfection, prefemb;f yft eat.
Thero can be no doubt that school attcnd:fncc 15 often :
chief factor in the propagation of the disease amongs

children. .

Koch's discovery of the bacullus tu.bcrculos'is, a m1cr0;
organism and proved to be the specific conmgduzmb o
tubercular disease in men and animals, .has plfme ‘ u fiz
cular phthisis in the eatepory of contagious d1sea"ses. '
peculiar disposition or,:’.;?endency, whether heredxtar{ 1(:1
a.cquired, is no doubt z;j_’anted to enable the germht(; :.h.e
up its habit in the hitman lung,' but the fa.cb % ?‘ ; is
idiosyncracy can seldom be definitely recognised renders
oreat caution nocessary both on the part of members of a
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family in their association with a consumptive relation, and
of hospital authorities in admitting into a general ward
cases of tubercular disease, or of massing together into onc
institution patients ir every stage of the disease. The
Bacillus is constantly present in the Sputum and probably
in the breath of phthisical patients, and this points to the
necessity of free ventilation of living and sleeping apurf-
ments, and disinfection of soiled articles of clothing and
furniture. The external conditions which, of all others,
cause a pre-disposition to consumption are, a damp sub-soil,
causing excess of moisture in the air, and tho constant
breathing of an atmosphere vitiated by human re
It has been asserted that tuberele can b propagated from
animals to man by the consumption of discased meat, or, in
the case of the cow, from the milk of a tubereulous
Further proof is required before
hypothesis, but there is nothing improbable in such g mode
of conveyance of the discase, especialy in the case of
children with a tubercular pre-disposition,

spivation,

animal,
Wwe can aceept such an

Besides the discases which we now know to have been

*
propagated through the agency of milk—onteric fever,
scarlet fever, diphtheria, &e., in which tho introduction of

the morbid matter is accidental the milk servin

g only s
a means for its convey

ance and perhaps for its growtl,
ghere is a complaint fairly definite in character, which has
been attributed to the consumption of the milk of cows
suffering from foot-and-mouth discase. Here the morbid
quality is inherent to the milk as taken from the cow,
is not due to an accidental intreduction. The symptoms
described in tho epidemics recqrded aro

: ' fover, vesicular
eruptions on the lips and in the jyhroat and mouth, and

- enlargement of the glands of the nsck. During the preva-
lence of foot-and-mouth disease, al! milk taken by a house-
hold should be boiled before consumption, 1In

and

view of
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the many dangers which threaten us through fshe agency
of milk, it would perhaps be advisable, espt?01a11y th”ie
children are the chief consumers, that this preca.xftxon
should be always adopted; at least until the .sa.mta.ry
authorities in towns have the power of inspecting and
controlling the farms and dairies in the c.ountry from
which tho chief part of the milk-supply is derived.

Tho possbility of the transmission of the conta‘gion of
small-pox for considerable distances, not exceeding one

.mile, through the air, has been warmly supported. There

are many facts in favour of such a view, a,nd. its grea.t
probability will be seen from the following conmderaj,tlons.
The contagion is almost undoubtedly a micro-organism of
the class Bacteria, but as it has not yet been isolated and
indentified, we are unaware if it is capable of spore-form-
ation or not. The spores of Bacteria can resist external
agencies~—heat, cqld, drying, and antiscptihcs, to a m'uc.h
groater extent than tho fully formed organisms, arfd ib is
probable that those discases in which the contagion re-
mains dormant for long periods are transmitted through
spores capable of existing for long periods outside the
body. But in small-pox it is mnof Decessary to rely
upon spore-formation to support theories of aerial trans-
mission. Thoe contagion as given off from the body of
the patient is inclosed in minute epithetial scal'es and dry
pus accumulations. Here, protected from the air and ‘from
external destructive agencies, it may be wafted as a minute
dust through the air, to descend at considerable distances.
That the radius of infecti )n from a small-pox hospital as a
contre does not exceed. a mile may be duc to the great
dilution of the contagl'{'h as it is diffused through greater
distances than a mile foom its centre of origin, the hospital.
The observations of I')r Miquel, at the observatory of
Montsouris near Paris, have shown the number and variety



96 Becent Advances tn Sanitary Science.

of solid particles which are carried in the air, and the
immense distances which some.of them, as pollen and
spores, may he presumed to have travelled. An educated
public opinion will soon, if it does not already, regard
small-pox hospital as possible centres of infection, and will
insist on their removal outside inhabited areas.

The compulsory notification of infactious diseases to
sanitary authorities, either by the houscholder in whose
houso the case occurs, or by the medical attendant, or by
both, has been adopted in numcrous provincial towns
during the last five years. This measurec has done much
to furnish the authorities with early information of the
occurrence of infectious disease which would not otherwise
have been obtained, and such information has doubtless
enabled the sanitary officials to stamp out many an epidemic
in the bud, which might otherwise havo reached largo
dimensions. The more universal adoption of a measnre of
compulsory mnotification in our largo fowns is urgently
needed.

Nuture.
(T'o be continued.)
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PEPPER CULTIVATION IN MALABAR.

By Mz. Venoarn K. Raman Navaxar or MALABAR.

Tug pepper v‘ine grows plentifully about every valley
among the hills delighting in a moist rich soil. Itis
indigenous to the forests of Travancore and Malabar. We
soe the climbers hanging in festoons, spreading between
the branches. It is to the pepper vine that the denmse,
primeval forests of North Malabar are chiefly indebted
for their picturesque beauty and wild tangling luxuriance.

So valuable an article of commerce is pepper consider-
ed, that the Maplahs, the commercial class of Malabar, call
it the ¢ Black Pearl.”

Although a produrt of many countries such .as
Sumatra, Bali, Malacca, :i’enang, Siam, Singapore and some
of the islands of the I'dian Archipelago, the pepper pro-
duced in Malabar, moia especially that which comes fron
the Taluqus of Cherfikal and Kottayam is commonl)
acknowledged to be the best,
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The cultivation of pepper is more extensively carried
on in North Malabar than in South Malabar. The culti-
vation is very simple. The choice of a site for planting
pepper is a consideration of the first importance. Level
ground lying along the banks of rivers and rivulets is to
be preferred both on account of the vegetable mould
commonly found in such situations, as well ds on account
of the facilities for water-carriage which snch situations
generally afford. But the land should never be so low as to
beliable to inundation. Declivities, unless very gentle, are
to be avoided, for the simple reason that the soil loosencd
by cultivation is apt to be washed away by heavy rain.

The soil most esteemed for pepper is red soil con-
taining small stones. Above all the vine loves a moist
climate. The vines are chiefly planted on the hill sides

but thrive well enough in the low country in the moist
climate of Malabar.

Pepper is propagated by cuttings or suckers, and is
planted before the commencement of the rains in June.
They are usually planted near trees which have rough
bark, The creepers are trained on a great variety of
trees, but the onein most common use is the Muricca
or the Erythrina Indica. Brythrina Indica can Lo
easily propagated by cuttiﬁgs and is a fairly rapid
grower and further it has the advantage of having a
rough and prickly bark. It would grow equally well on
other trees which have rough barks, such as the mango,
Jack, &c., but these grow very slowly. '

The manner of forming a plintation of pepper upon
the Muricca is as follows: The ind must be cleared of
all scrub jungle and then fenced with & mud wall and
levelled into terraces. Between July and November, dig
the ground deep with a hoe and plant plantain shoots
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4 or 5 feet apart. Then just immediately after two or
three showers of the heavy monsoon, plant branches of
Muricca. These branches should be from 6 to 8 feet long ;
straight branches having a golden, colour.at: theubot;om
should be preferred. Pepper does not thrnfe well when
planted too close. An acre of land wxll' in ro'und
pumber have 1,200 plants and as the vines' require but little
care, the cost of cultivating and maturing the crop pexl-
acre does not exceed Rs. 500 or 600 ; and a:s th‘e annua
yield when the plants come into full beat.'mg .1s worth
upwards of 1,000 Rs. the investment certainly is a .very
profitable one. Between the middle of May and the x?nddle
of June, the vines are planted, whic.h may Le done in tvtvo
ways. Some people take 5 or 6 cuttm.gs, ea.c.:h a cubit 13
length and put them ina basket thh. their upper en

slanting towards the tres. The basket is then filled with
fine mould and buried in the ground at the foot of the tree
and after a lapse of three or four months the earth round
the basket is dug and dry leaves and cow-dung are then
put round the vines as manure. Some people' pla.fxt. the
cuttings round the tree without any basket.. It is said that
the basket prevents many accidents to which young roots
aro liable, so that, of those plants which hav? this protec-
tion, much fewer die than those which hafre it not.. The
former process is, of course, more expensive. thhe"fr
manuer of planting the shoots may be adopte.d, there is
not much difference in the after treatment. During the dry
geason for one or two years after planting, the vines must
be watered ; in favourable soils once in three days, iu.dry
soils every other day. Butin large plantations, on hill-sides
especially, it is indeed vgj-y difficult to water the p{ants. In
suchcasesthe authoriticif”adOpt a peculiar system whichsome-
what corresponds to mvlsching. _They carefully cover the
tonder vines with small \I}ushy branches and thus protect the
young shoots from the scorching sun.  About the end of
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October and the beginning of November the plants must be
manured, if possible, and carefully tied up to tho tree until
they are 10 or 12 feet high, after which they are able to
support themselves, In the 4th year the plantains which
in the meantime have served to afford shade to the grow-
ing vines, are all dug up and not less than twice a ycar
the whole plantation must be hoed and dry leaves put as a
sort of manure round the roots of the vines. During the
growth of the plants, it is necessary to remove all suckers,
and the vines should be pruned, thinned and kept clear of
weeds. The branches of Erythrina must also be pruncd
during the months of March and April and the soil must
be well stirred and loosened just after the commencement
of the monsoon. If pruning is neglected, the crop will
not be good. The cultivators do not generally uso any
special mapure for the plant, but at the beginning of the
‘monsoon, gome leaves, ashes, and dung arc sprédad on the
ground near the roots of the vine. If tho suckers or
shoots are good and healthy, 4 to 6 will bo quite sufficient
for a tree. These suckers are generally cut about the
middle of June. The shoots which are a cubit long cost
3to 6 rupees a thousand and the branches of Ery‘thrina.
have, of late, become very dear. They cost about
Rs. 60 to 80 a thousand.

The pepper vine begins to bear at 4 or 5 years of age,
and in three more years it is in full bearing, and continues
to yield a full crop for 30 or 35 years when the Muricca
dies and must be replaced by a fresh branch and new
vines. Under the best mode of cultivation and with the
moest congenial soil the vines be ome unhealthy and are
never profitable when they are oid. The period during
which a plantation will remain inifull bearing, depends,
of course, on a variety of circumstarces, but with the most
careful treatment consistent with 'profit, the vines will
not do much good after thoy arc 30 or 40 years old.
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The pepper vine is capable of growing to a height of
30 or 85 feet, but for the sake of convenience and for the
facility of collecting the berry it is usually kept down. ’

The young amenta begins to form about the time of the
feast called ¢ Tiruvathira Nattuvela’ (B@ar@r s1pnCaen)
which is accompanied by a happy concurrence of certain
stars, tho exact period of which none but astrologers can
pretend to tell. Last year it happened on the 19th June
and they say that next time it will happen on the 21st June
and will last as usnal for a fortnight. The success of the
crop greatly depends upon the heavy rain during these two
weeks. Tho beginning of the rainy season is usnally the
flowering time for the pepper vine. '

When the fruit is intended for black pepper, it is not
allowed to ripen fully but is collected as soon as the berries
bocome hard and firm, which happens between the middle
of January and that of February. If they are collected
too early they will spoil, and so, much experience is required
to know tho exact time.

The men who collect the pepper go up the bamboo
Jadders and with their fingers twist off the amenta and on
very rare occasions strip off the berries. They collect the
fruit in a bag or basket and having placed it on the ground,
rub it with their feet to separate the berries from the
amenta. The bad berries having been thrown away,
the good ones are spread on mats or on & piece of
ground made smooth, so that one berry does not lie
upon another. For threey days they are thus spread out
in the sun, but every n:ght are gathered and taken into
the house. Drying oy mats is by far the best method.
15 Malabar seers of §iepper dried on mats will weigh a
tulam or maund while16 Malabar seers of pepper dried
on the ground will weigh no more. A man can daily

oo™ 4
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gather and cure from 14 to 18 Madras measures according a8
the: crop isless or moreplentiful. A man will, therefore, on
an a‘{erage collect half a tulam a day and the drying and
rnl.)bmg out of the berriesis frequently performed by
children and with fheir assistance a tulam may be
0?llected. A prudent man who does not receiveadvance for
his pepper sells it at from 10 to 12 rupees a tulam, or from’
200 to 240 rupees acandy. Itmay notbe quite irrelovant here
to notice that the price of ‘pepper has of lato been nearly
doubled. Twenty years ago the price per candy was nover

more than 120 or 130 Rs. This year somo of the greab ,

planters of Malabar have sold many candies of pepper av
270 rupees per candy ! !

v Each vine yields on an average 4 or 5 lbs. of pepper
per annum up to 30 or 35 years, after which it begins teo
decline. The small round berry grows somewhat loosely
to ’the number of 20 or 80 on a common pendulous
frult'stalk. The fruits are at first green,’then become red,
and if allowed to ripen, yellow, but as I have said before
they are gathered before they are quite mature and by
drying in that state turn blackish-grey.

White pepper is the same fruit freed from its outer -

skin, the ripe berries being macerated in water for
the purpose. In the latter state they are smaller, of
greyish white colour and have a less aromatic or pun-
gent taste. If white pepper is wanted, the berries are
allowed to become quite ripe. . The vines in this case are
very apt to die and in our part of Malabar white pepper
18 little produced. Besides being iropagated by shoots or
suckers, pepper can also be raised "rom seed and experi-
onced men prefer this mode of prop..gation because, they
oty,the vine 8o raised bears woll for $0 or 45 years ; on the
other hand though tho cuttings yield well only for 25 or
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30 years, the crops they give after their maturity are
decidedly greater and the berries are both of large size
and of superior quality. Moreover vines raised from seed
take a much longer time to bear., It is for this reason,
therefore, that in Malabar the propagation is effected
by cuttings.

Pepper is one of the most wholesome and useful of
spices and the Malayalees esteem it so much that we can
scarcely find a single garden withont, at the least, 20 or 25
trees having thin foliage and straight stems such as
teak, jack-trees, &c., which are intended as supporters for
this valuable plant.

SOUTH INDIAN AGRICULTURE, PAST AND PRESENT
{(Continued from page 81.)

Live fences.~Of the want of live fences in this coun-
try, Dr Buchanan says: “Were it not that the
“ slovenly cultivation in use here, leaves a few straggling
*“ bushes in the midst of the fields, the whole would be
“ ontirely bare and devoid of vegetation. These lands
“ appear, however, to be perfectly fitted for the English
“ manner of cultivation ; and in order to preserve some
“ moisture in the ground, they ought to be enclosed with
“ hedges, and planted with hedge-rows. The Euphor-
“ bium tirucalli common in the country, makes a beautiful
“ fence ; and 1 think it probable that the Mahagony and
“ Chestnut would be found to answer in hedge-rows, as
“ they are both nativess of hilly countries and warm
“ climtes,” The following is a parallel observation made
by W. R. Robertsoq”\Esq., M.R. A.C, in 1875: ¢ The
« gppearance of the éﬁuntry might be greatly improved if
“ our ryots could be i\ﬁduce'd to _ylant live fences around
“their fields ; such fences would be of use in many ways,

[l
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“they would protect crops from damage by trespassing
“ cattle, they would moderate the force of the wind, and
“lessen the losses that are somtimes experienced about
“ harvest time from the effects of storms ; they wonld render
“the herding of cattle and sheep unnecessary, and be of use
“in many other ways, but their chief use would be to afford
“{fuel for domestic purposes, the cattle dung now used by
“the ryot asfuel being set free for use in a legitimate way.”

“ There are many kinds of shrubs admirably adapted
“for forming fences, each suited to the various conditions
“met with in different parts of the Presidency. Oneof the
‘“ most generally useful is the corkapilly (Inga duleis) which
“resembles the English hedgo-thorn very much in gencral
‘“appearance, and which has been grown on a consider-
“able ecalo on the Sydapett Farms. A hedge of this
“shrub can be raised at a very moderate expenditure
“of labour ; it is only necessary to dig atrench about 1} feet
“deep, and 12 inches wide, along the line of the proposed
“fence, and to fill this trench with a mixturc of good
“surface soil and any manure that is available ; when this
““is done, the seed is to be sown, say, in three parallel lines
“at equal distances in the trench. If the seed is put down

““ with the first showers of the monsoon, it will bo unneces-"

“sary to use water; if, however, sowing is done in the dry
“season, which perhaps the ryot will find the most con.
“venient time in the year, he having then no urgent field
““work to engage his attention, it will be necessary to apply
“water regularly until the seedlings are at tho least one
“foot in height ; but good treatwent is not lost on a hedge
¢ of this kind ; a fence that is prc::}l;rly started is always the
““least costly to maintain in good oider. . After the second
“ year, the hedge may bse cut regu?ﬂﬁ']y once a year, and
“ will yield a large quantity of'excellent fuel. When estab-
“lished, a mile of such a fonce under fairly good treatment
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“in a climate similar to that of Madras will yleld' a;m_ualg
ke from 30 to 40 cart-loads of cuttings, most of wljxct w?lw:lhe
“be well suited for use in the house of the Il'lyo . _ohe
¢ cutting should be done only after the mon&:'-o;)nu ;:i pht "
“ over, thus securing the fences, Whel‘l at their fu : thg h,igh
“ protect growing crops from the il ef,f,ects of

“ winds that prevail during the monsoon. .

i ks
Inefficient cleaning of the land.—~The following remarks

is s r ly:
of Dr. Buchanan show that land is seldom cleaned p1<fptecxil)cfd
“The raggy is now coming -upy and .makes a wre e
“ appearance ; for in every field, there 13 m?l'e gra,ss.ﬁ lds

¢ ;(IJ)II')D Notwithstanding the many ploughings, tth]e eb1
, hich are indeed of great length,

« gre full of grass roots, W ' great long
i f life, sprouting at every jomnt, X
“ yery tenacious o » ‘ Y

iffi : ¢ ;.but a good harrow
« of conrsge, difficult to remove;

“ ((jffezt mu(;h The farmers of this country are abundantly

i ir illis conspicuousin every
¢ industrious ; but their want of skillis p
.

« operation.” . 1
i eral rule, not .properly
That dry land is, as & gen ] .
coded, is testified to in the Madras Administration
w s

Manual, page 286, where it is said, “during the growth
2 [l

of the crop, but little is done in after-cultivation or
) .

Loeings.”

Fodder crops and Pasture.——T-he fo]lowmfg dr;;firix:;o
to éholum (Sorghum vulgare,) ’cultlva‘t‘ed as.g o e; o n{;
near Seringapatam is interesting: .Near erl‘ngthp o
¢« where the demand for fodder is great ‘and svheI. eh e .(;
¢ (Sorghum vulgare,) is cpmmonly cul-blvated wit hi vi ‘(vl
« to furnishing that article, the two kinds ith: :l ; e*anI f
« the red) arc often sovn promiscuqusly. ‘ :
« Jola be intended me‘u:;ely for fodder, tho seed is sown very
¢¢ thin ; but then should«t by shance succeed ,*an;l b: ailo;x;e.d
¢ po ripen, tho pl“O(lLlcd will be very great. S it
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“be intended for fodder, the Jola is sown about the middle
“of Chaitva or the Oth of April, and cut down in Ashadha’
_“or from the 23rd of June till the 23vd of July”” Tho
following extracts willeshow: that pasturc was as wretehed
at the time of Dr, Buchanan’s tour ag it is now. “The
“ pastures. arc such waste lands as are not more than 2

€0 003 M :
miles distant from the village, and are in general poor ;-

“the tnfts of grass avo but thinly scattered, and tho hare
““soil occupies the greater-space.”
. Regarding Malabar), he says, “this scems to be a
-country well fitted by nature for rearing cattle ; but no
- “place, in fact, rears worse or fewer, The hills aver great
“ part of Malabar #vo clear of wood or bnshes, and’in the
:: rftiny season, produce a thick coat of grass, which, as it
ripens towards the begiming of the fair so: i
“ then about a cubit high, is {;it; for ﬁml‘i:l;%f;u, ];L;(z}::
““natives, this is entirely neglocted. Some of the grasses
““are indocd very coarse 3 but Me, Wye has made good hay
“ from one of the species, which I take to be Dr. Roxburgh’s
“Ischamum geminatain, It grows very commonly, and
“with a little pains, might bo made uuiversul., At
“ present, there'being the greatest abundancoe of grass, the
“ cattle of Malabar arc in better condition than any th’at I
“have seen in Iudia ; but as that will soon wither up froﬁl
“the drought, Tam told that for three months before tho

(11 1
commencement of the rainy season, their condition will bo
“deplorable.” A

. R'cgm'ding South Canara h¢ says: « They, therefore
) consider the greator part of the dountry as totally useless’
: t(;xccpt; for pasture or hay, and v'e'(-'y littlo of it produces:
..o O Proper grass. Oue kind of gra%h only that is produced
“m Tuluva (South Canara) ® eatitble ; and when I pro-

posed to the natives to destroy the bad kinds, and sow the
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“seed of tho good, they were filled with astonishment ab
“ what thoy considered as the extravagance of the project.
“ Where the hills are not too steep for the plodgh, T am
“ perstiaded that this might be done to great advantage, and
“the quantity of livestock and mafure quadrupled. The
“lay at present is very bad and sapless; for the gfassin
“its natural state wichers from maturity, before the rainy
“season is over, and before that period, the hay could not
¢ be preserved.. This, however, might be easily remedied
“ by cutting the grass while young, and allowing a second
“crop to come up, so as to be in juiéo-at the commence-

“nent of tho fair weather. This project the natives con-

“sider as equally extravagant with the former; nor can it
“Do cxpected that in their circumstances they should
“ attempt.any imnovation of the kind, until convinced by an
« oxperiment made before their eyes that it would suceced.”
The following cxtract from the Madras Adwministration
Mannal shows the treatment of pastare land at the present
day : “Grass 1% allowed to grow spontaneously in all
“ parts of the village area whoro it will not interfere with
“othor cropg. Special grass crops raised from seed, or
“ devoloped by irrigation and manuring, are as yet unkuown
“ in this Presidency, the remuneration not proving sufficient.
“ Ryots will frequently leave p:érmanently uncultivated
“the least prodpctive portions of their holdings for the .
“ sake of giving a’better pasture to the livestock required
“for farm labour than is to be gob in the porumboke
“ (unassessed) land. Or they will leave the land tempo-
¢ yarily fallow in the same way, with a yicw to combiuing
“ pasture with passive renovation of the soil. With
“ the exception, howéver} of certain cases, yearly diminish-
“ing, where a light asscssment is placed on arable laud
« pegerved for pastlll";, the ryots have to do this at their
“ own expense, pzmying, full assessment for the lands thus.
«employed. 'The priaciple of deriving remuueration from
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£ 1
grass and fodd i

| er crops in the form of farm manure will
1 1 be more acted upon as capital increascs,”

Po]])l;:hBud’l;nIan refer? to some fair pasture land.in the
existmc{, . a uq},{ Cb‘unb‘a.tore District, which is in
besides the l::d t o says: 1 l.la,v@ already mentioned that
hero leon i fs;lony land which ig common, the farmers
land Tlll)em ) OfW for pasture one-third of their whole
o .use ofy ti:y ull rent for the lattor, but nothing for
necessitated to g COmmo'ns, For pasturo they arc never
end their cattle to tho biljs.”

folloit;nj z;tf:?":”f"{-‘}' to compare tho foregoing with the
Dist,rict,o . ‘;C rom the Report on tho Counbatore
. excee:ﬁn )]' . IR. Robe'rtson, Esq., M.R. A.C.: “An
“ grass. Igsi:v“ilpr?p'omon of tho occupied arca is under
®in the Coirxi'bato:ze'l‘ ai"' pasture near Othikalmundapum
« dling p;sture o aluq, and also & few patchos of mid-
 elesewhefl in ] le. P?llachy and Kongicem Talugs, but,
 Armemala mn (;e D‘Shj'Ct, ©eXcepting on the slopes of the
 rivers and}’s a:h the Nlllghm:s, on the banks of the larger
« thap ’ \a on tho margins of irrigated land, I saw nothing
) could be called “grass land.” Over tho v 'Ltc:
part of the country, there is not, in ecach 1,000 'fxccs of

111 M
occupi :
pied land, more than one acre under pasturage.”’
]

. The following extracts refer to the -o:liltivation, nearly
a Icent}lry ago, of maize which is a crop of great merits :
“tn Sllagutta, maize is cultivated between the réws of
: t;rmerfc. It can hardly be called an article of food, as
‘ e natives haved prejudice against it, conceiving th ,t it

produces gripes. Th is* ri ‘ Honer'
. gripes.  Lhe straw is' riven to the gardener’s

cow, but is not reckoned wholesome food, which is pro-

_“bably a great error.” ) K
Referring to th i y

Bal g © malze crops at a place called Doda
apura, the Doctor says: “The maize thrives better
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“ than at Bilagutta, growing seven or eight feet high, and
“ producing four or five heads. Tle gardeners, however,
“ remove all except dne, and allege that the plau?is not able
“ to bring more to perfection. The same prejudice against
“the grain prevails here as elsawliere, in this country.
« When 1 asked if they ever made it into flour, my question
“ was considered aga joke, or perhaps as an absurdity, at
¢ which the people could 'not help laughing.” '

Late castration, a cause of degeneration among
cattlo~—“This breed (Madhugiti) seems to owe its

. ““ legeneracy to a want of proper bulls. As each person in

“ the village keeps only two or three cows for supplying his
« own family with milk, it is not an object with any one to
¢ keep a proper bull; and as the males are not cmasculated
« yutil three years old, and are not kept separate from the
¢ cows, these are impregnated without any attention to
“improvewment, or even to prevent degeneracy. Wealthy
« farmers, howover, who are anxious to improve their stock,
« gend some cows to be kept in the folds of the large kind
¢ and to breed from good bulls. The cows sprung from
¢ these always remain at the fold, and in the third genera-.
“ tion lose all marks of the parent’s degeneracy.”,

INTRODUCTION OF IMPROVED MACHINES,
IMPLEMENTS AND TOOLS, INTO INDIA.

[V

.

‘I is necessary to bear in mind that the Indian ryot
can obtairn the services of eight field-labourers for the same
sum that an English farmer pays for one labourer ; and,
that even allowing that she English field-labourer can do
the work of four field-coolies, our labour is still fifty per

cent. less costly than Euglish field-labour. .

., 2. As manual-i‘{‘bour becomes more costly in this
country, so will the uge of labour-saving machines become

v
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more general. In the northern counties of England,
southern counties of* Scotland, and over the northern
States of Awerica, field-labourets ate paid from three
shillings to five shillings per day, and, as a cousequence,
in these districts, all sorts of labour-saving machiunes and
implements are in regular use. Whereas in the southorn
counties of England, northern countieg of Scotland, and
over nearly the whole of Ireland, whére ficld-labourcrs
can be obtained at from one shilling to one shilling and
six peuce per day, few af our modern machines and imple-
ments are known. In these districts, more especially in
the south of Ireland, thero ave hundreds of Farmers who
still use the flail in threshing ; and the wind for separating
the chaff from tho grain.

3" Invery fow districts in this Presidency, have
the ryots had any opportunity of determinifg for them-
selves, the practical valuc of European  Agricultural
machines. They must nof only sce them actually working,
but should be ablp at all times to ascertain from observa-

Jtion -the nature of the results obtained, It is only when
employed in regular Farm-work, that.tho qfialities of a
machine*or implement can be determined, Trials made
under extraordinary circumstances aro misleading., I
can imagine no better (.)pportunity for judging of the
suitability of a machine or implement for one’s require-
.ment, than when in regular use in the Lands of properly-
trained men, ona well-managed Farm. To test 4 machino
under circumstances, it will nover be called upon to
meet ; or under the management of people who neither
understand its coustruction nor ‘its uses, is certainly the
“wmost effectual way of preventing its introduction.

.

(o

: h
4:.'-1 have no hopes of seeing large and costly
machines introduced through the agency of Co-operative
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.

Socictics amongst the ryots ; such arrangements yave not
generally Dbeen successful at home. .Ma,ny adn.gultural
operations are dependent on the weather, and it x.vm'ﬂd
usnally happen that all the members of such an asso.cmt.:xon
would require the implement or machine at one. time.
Besides, the expenso of transporting such a machine as the
Threshing-machine from place to place, would be very
costly in this country, as trained cattle and Iz'l.bourer
would have to accompany it.

5. We havo as yebt no Threshing-machine that will
effectually thresh all kinds of Indian crops. Even if these
difficulties were overcome, it is very doubtful whether
labourers using well-constructed flails WOU}(? not more
cheaply and cffectually thresh out t.he'gralfl. I am
personally acquainted with' several d:sﬁmcts in Irelgud
where the flail successfully competes wn;h- the t‘ravolhhng
Thrcéhing-nmchiu.e. If we can do our thréshing with
manual labour as satisfactorily as would be done by the
Threshing-machine, why should we sink one or two
thodsand Rupees of . our capital In purcl‘lasmg oTle?
T believe that a modification of the Threshing-machine,
something similar to that in use in Scotland f\bout
thirty years ago, which could be 'n?ade by any.vﬂlage
(‘:arpontcr at a comparatively trifling cost, m.lght be
introduced into some districts with advantage ; 1’_0 onﬂd
familiarize the ryots to the mew process of thres}nng
and prepare the way for more complete machines,
should an increase in the value of ma,nual-lab?ur
render this necessary..s So also the old winnowing
machine. Blower might‘ be introduced here, itﬂs‘ construc-
tion is very simple, and it would not cost one-third of the
sum asked for the medern V'Vinn'oxx'ing-mac}nines. Indeed
it appears to me that ¢he machines used n Ingland and
Scotland thirty or forty ycars ago, are better adapted for
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introduction into India, than thoso of the present day ; at
that time’ we had iu England no extensive Agricultural
Implement Manufatturers scattered over the country, we

had to trust to the village carpenter and smith for the -

manufacture and repair of our implements and machines.
Though the machines then manufactured were rough and
rude, in comparison with our modern machines, they were
nevertheless simple in construction, strong, cheaply made,

and reddily repaired. Wood and wrought iron were then ,

chiefly used, and iron castings seldom employed. The large
use of iron castings in the construction of English-machines,
has prevented their more general use in this country.
When an accident occurs to a casting, the machine is Jre-
quently throtn aside as useless ; even if the cost of obtain-
ing a new casting from the probably distant foundery,
does not exceed the value of the maéhine, still such delay,
trouble, and inconvettience is experienced, that fow _caro
to submit fhemsclves to the annoyance a second time.
From information which frequently comes to me in connec-
tion with my official duties, I believe thero is a very large
amount of English agricultural machinery in+his country,
which have been thrown aside as useless, for the reason I
have alrcady given. '

6. T do not think that itis altogether from a lack of
enterprise amon’é-st Ryots that English-machines Rave not
become more commoft near our large towns, whore tho
ryots more frequently see them. I fear that to no incon-
siderable extent the unpopularity of our machines amongst
the native cultivators, is due to the many lamentable
failures, and their ghosts in the g\ﬁape of broken machines,
which are frequently met at the auction rooms in our large
towns, . . RN

7. Tbelieve much good may Lo done by introducing
amongst the ryots good specimens ‘of our smaller imple-
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ments and fools, such as grnljbcrs, drill-cultivators, rollers,
harrows, chaﬁ'—cutters, barrows, shovels, picks, smattocks,
axes, hedge knives, sheep shears, sickles, rakes, manuro
forks, pitch forks, ete., etc., all those are now in regular
uso at the Government Farm at Madras, in the hands
of ordinary field-coolies. A great many of these tools
were made on the Farm by ordinary carpeanters and
smiths, it is in this divection "that .I hope wec may
achieve success ; at the same time, I cannot help express-
ing the opiuion, that, ag a rule, we greadly a{mler-,va{zw
native implements and tools ; thore is a charming simplicity
about them, a simplicity almost approaching to that shown
by nature in her works. Take for example, the Picottah,
Mamotie, the Plough; and the Drill, they are - frequently
made of very inferior materials, and are carelessly put
together; still, taking into consideration their small cost,
and their suitabiliby to the present cirenmstances of the
myot, I feel sure gve have nothing that will successfuly
compete with them. However, as we expect that t‘he ryot
ovill, partly from choice; and partly from netessity,
-ultimately adopt a better system of culture, a demand for
aize, cotton, oil-seed, ete., for export, rendering dry land
“Xlltiv‘ation more profitable—so e *belicve will a demand
f4) botter tools and implements be gencrated. In the
Dieantime, it appears advisable to adhere as closely as we
Gu to wodels of native tools which have been fonnd wost
‘scful in this country. - By gradually adapting these tools
b the nccessities of an improving agricultaro, we may
]dpe, ultimately to introduce many valuable European
'~pplianc§s, which are no*!, not only not appreciated, 1)}1?;
re actually considered hurtfal.

"%
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Analysis o

Samples gelected by the Planters’ Agsociation and representing estates upon which Coffee, Tea, Chinchona and Cacoa
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have respectively been planted.

The following analytical vesults represent the soils in the air-dried condition :—

Ceylon Soils.
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A. Pmwuie, Ksq., Kandy, Dear Sir, —Mr. Shand as the
representative of your "Association called ‘upod me tlus
week to express his thanks for the analyses of the ten soils
which I had sent him, and copies of, which were forwalzded.
you by last week’s mails.

Mr. Shand is having these analyses printed in large
type, so that when hung upin the Ceylon Court next week,
He turther
informed mo that he thought a few general rem'ul\s byway
of interpresing the ana]ytical results, would be acceptable,

they can be readily seen.and read by visitors,

“and I have, thercfore, much pleasure in contubutmg the

following :—

Of course it will bo understood that these remarks aro
made entirely upon the analyses themselves, and without
referenec to the respective clevations, rainfall, exposure
(more or less) to wind and wash, the general physical
character of the lgnd, whether steep or flat, together with
its situation, aspect and other matters which are naturally

.of great importanco and demand carcful consideration

when reporting on tho relative fortility of different soils. |

1. TFor gencral convenience of future reference, as
well as in order to arrive at the respcetive’reteutive pro-
perties of the ten soils, -similar weighed quantitics of cach
soil in an cqually pure state of division were exposed for a
fortnight to the air in a room, when the tomperature varied
from 60° F.to 75° F. The proportion' of water still
retained after being thus air-dried was then carefully
determined by drying in the usnal way at 212° F. and the
whole of the different analytical results were 'ac'cordir;g]y
. By
gl:mcmg, therefore, :\ong tholine of figures arranged under
the heading of water 1% will be noticed that there are ¢ great
vaviations ; thus Dryburgh 4244

calcuhtea for the soils in this air-dried condition.

stands highest; next |
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-comes Ragalla with 4032 ; then Dambatenne 3:765 ; and so
on down {0 Palickele which has only 1-218:

2. Nextas regards the proportions of organic mattor
and water of combination ‘it will'be noticod that there
are great variations also under this heading, somctimes,
- a8 in the case of Ragalla, Dambatenne, Rookwood No. 3;
Dryburgh, and Liddesdale; the high rosults ave largely
caused by the presence of an unusual amount of ﬁitrogcnuus
orgamic matter, as will be scon on referring to the column
macked ¢ nitngbn,” which is an important clement in the
composition of such valuable f'cr_tilizing matter,

3. The variations qf the oxide of iron and alumina
in cach soil arc not very great, but there aro notable
instances, Rookwood No. 1, containing the most and Palle-
kello the least. Genorally high proportions of jron and
alumina arc associated with a more or less stilfness of soil.

4. The lime varics a good dcal, Liddesdale having as
" ‘much as *743 while No. 8 Rookwood has only *149, and as
100 per ceiit. is usually taken to represent one ton per acre
‘of soil to the depth of six -inches, it will be understood
that these differences although only appearing in docimals
really come to a question of tons when considered per acre:
In soils originally formed from granitic yocks like thosc
of Ceylon, the relativo amounts of lime found in
each generally may be considered as indicative of its

degree of fertility, and, therefore, its carcful cstimation is

.8 matter of considerable importance in an analysis,

5. Passing over the items under magncesia which do

not call for any remarks, as this conyfityent is not usually

supposcd to have any great elfeet vpon thie oil, wo como
"to tho proportions of potash which @re very -high in both

-
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. the cacoa goils, also in Dryburgh, and Dambatenne, and

fairly  high in most of the others, Duanedin in the Kelani
Valley being the lowest *081, but Rookwood No. 2 e_m:i 3
are ounly very slightly higher, * -

6. The i)roportions of soda, sulphuric acid, carbonic
acid vary, but do not call for any special remark.

7. Chlorine 1is also somewhat various, but in
Dambatenne the proportion is far abovq the average,
though what the-reason for such being the case is, I cannot,

. . *
" of course, say unless it be exposure to the monsoon.

. 8. Phosphoric acid stands very well in many of the
soils ; thus Rookwood No. 3 has the most *184, though
curionsly enough No. 2 gext to if has the least of any,.
neither soil having been manured. Yrom information
furnished by Mr. Avmstrong in reference to these two
samples, it would ,appear that No. 2 represents a field of
toa 10} years old in virgin forest land, elevation afbou't'
5,300 ft., cven lay of land ; also that No. 3 represeiits a
field of toa 10} years old, steep lay of land, facing N. E.

" hover manured, clevation aboup 5,300 feet.” With this

jnformation it seems remarkable that thero should be so
great a difference in the phosphoric acid which moreover
is also followed up in the proportion of nitrogen, both
being in favour of the steep land which is specia.llyvloaded
with quartz. I am inclined to think, therefore, tha?: samplo
No. 3 may have been taken from some sich hollow i which
a rather largoe proportion of vegetable débris had been
proviously washed down ‘he steep faee. T ¢

' i ‘origi f the exceptional
* There can be very little doubt that the origin o
amount of chlorine on Dambatennc estate is to be traced to the not
remote salt formations at '.Lambantota.—-Ed.

4 Porhaps from the sheltered hpllow which Mr. Armstrong deseribed
in one of his valuable papers, as giving an exceptionally large yield of
tea,—Ed. C. O, o
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9. Nitrogen stands very high in many of the samples
8:119 must\be regarded as indicative of considerable,latent
fer tility, V;hich only requires time and a dressing of limes ¥
to render available agdplant food. How far wnitrogenous

organic matter ig or is not in. an available form cannot be

absolutely determined by chemical analysis, but the fact
that a soil is rich in nitrogen, at least, is 'cex'taiuly satis:
"factory, for it télls us that the element which is so impor-
tant in all fertili.zers is present and that it noeds only
proper cultivation to make it practically useful. A glance

at the analyses will show which soils contain the most and .

‘ those who know the sitpation of the several cstates will bd
able to judge hov'r far this richness in nitx"ogeu is duo to
clevation, rainfall, even lay, of land, and frecdom from tho

. exhansting influences of wind a,n.d‘wash. '

;b is noticeable, howover, that both tho soils upou
which cinchona flourishes, are particularly rich in nitrogen :
thus Liddesdale kas 501, Dryburgh *496, and while Ragalla
at present included under coffee has cven more than these,
namély ‘521 and Dambatenne follows closely after with
‘411 which ig far abeve the averageof most coffce soils
previously reported on by*myself. a

"10." The proportion of quartz furnishes the last heads

ing and varies from 7'89 in- Dryburgh to 30-78 in Rook-
wood No. 8, tho latter a soil that has already becn specially
alluded to when speaking of the high proportions of phos-
phoric acid. Genemlly a soil which contains much quartz
is light and porous in character with low rctentive proper-
Yies and- a geperal poverty in the important clements of

* Thgrc is a'general feeling that tho application of limo is adverse to
the flushing of tea; but wo suspect that a-moderate drgssing of limo
would bo as benefioial te ton land, especially if Slayoy and stiff, as to soils
growing any other substance. Tho gpplication df o dusting’of caustic

g:‘s(}!x ::'ﬁ:ilgd?eqm {o be especially indicated when moss grows on the tea
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fertility : thus Rookwood No. B is a fairly good illustra-
tion as we notice that the potash, phosphoric acid and
nitrogen are all comparatively low and are assodiated with
25 per cent, of qnartz and 1549 only of water. On the
other hand No. 1 the next with 1574 of quartz has nearly
twice as much nitrogen as No. 2 aund is proportion-
ally richer in the other important elements, such as
potash, phospheric acid and lime. In fact, I have every
reason to sappose that No. 1 is generally a much superior ’
soil to No. 2* Again the Kelani valley soil furnishes another

. instance in which with 11:02 of quartz the important

clements above alluded to are also low, with the exception,
lowever, of the lime 302 Whichis fully high for the
average Ceylon soil. At the same time we see two
instances (Ragalla and Dambatenne) where the quartz is
noarly as high as the last, and yet the nitrogen, lime. &e.,
are certainly very far above the average.t The proportions
of quartz must, therefore, only be considered in conjunction
with the other items when forming a general opinion of &
soil. . . , .

11. Tz.\,king then all these analyses, as*a whole, I
cortainly must consider them as very favourable, and they
indicate _in many-instances a wonderfully fertile soil which
ander favourablo climatic influences should be eapable of
producing highly satisfactory crop returns. The analyses

" representing, as they do, the soils on estates whose names

already stand high in local reputation must be useful as a
future means of comparison and as every care has been
taken to render the resmjts accurate I hope they may in
this way be of practical use as well as of immediate intesest.

* Unless tho sample was taken from an exceptionally rich portion of
tho estate P—1d. v

+ Such being the-case”the question paturally arises whether the

samples may uot have begn taken from spots containing unexhausted

wmanure P—kd.
. ,.
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In conclusion I have only to add that if any inform- -

ation is refyuired respecting the particular manure for the

: resiectiv'e Erops on these soils, I shall be ha;)py to express
my professional opiniog as I have already been requested
to do in one case.—Believe me, &c., )

(8d.) JOHN HUGHES, F.C.S.,
Member of the Society of I'ublic
. : Analysts.
Tropical Agriculturist. .

« THE PRODUCTIVE RESOURCES OF WET LAND IN
COIMBAFORE,—NOT THOROUGHLY UTILIZED.

. By Mr. C. K, Supsa Rao.

During a " short stay at Coimbatorec in the last
sumuwer vacation, I saw a very luxuriant crop of cholum in
flower, under the bund of tho Valangoolum tank, near
What is called “the second sluice.” It octi:upicd about 3
acres. The plants were about 8 feot high, with robust steins
and large bfa.des, and it had beeu grown without any irriga-

tion. The crop was about 24 months old, the seed

having been sown early in" May, and I estimated.it ab
not less than 8 tons of fodder per acre. - Tho crop wag

very conspicuous’ on the- vast expanso of bare wet

land which stretched out from the bund, redeemed. but by
a few patches of Sugarcane and betel leaf grown under
wells. The ryof, named Veerun, to whom the crop
belonged, said that it was a catch(zrop and hehad intended
to cut it for foddor if the rain either proved insufficient or
occurred while sthe crop was ripening. I wondered why
the other ryots near had not followpd his example. He
told me, that the growth of eholuwm was thought
to diminish the produce*of the next paddy crop. No
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doubt, upder the present system of agricultu.re, the produc-
tion of 'a crop means. more or less exhaustw'n of the land.
But a fodder crop. of cholum is a restoratxv.e crop, pro-
vided.the dung and the urine of th® stock which consume
it are properly utilized as manure. The successful growth

of cholum bySVeerun, without any irrigation, during the

hot weather of this year, shows to whab extent the' produc.-
five resources of some wet land at Coimbatore remain unu.til-
lized. A fodder crop, indeed a grain crop, could be easily

: b3
- produced in addition to paddy on each acre of single crop f
- wet 1and in an ordinary year, Now, there are thousands o

acres of  single crop” wet land in Coimbatore, whic.b mjght’
be made to .produce fodder or green manure, besides the

usual crop of paddy.
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TIIE AVERAGE .COMPOSITION OF MILI.T.

» The following” table, showing the average cOmposi-

tion of milk, has been compiled by the North British
Agricultugist and is based on the reports of the leading

authorities of the world :—
L J

Authority. %

Solids.
Fat.

Average proposed by M. Bondet, and
adopted at Paris, 1857
@ AYerage of a nilmber of Farms
: rear Paris.

Five districts (Adam) ...
Report of the (1885) Paris Municipal
Laboratory—average of all authori-
ties quoted ... . 113301 400 930 | 70
’ Babcock=Milk Inspector, N
Boston, 1883. .
Eight samples as delivered by milkmen. . . . .
Wurtz (1F51Lding French Authority) ave- 1330 ¢ 350-) 980 . 70
" rage of large number of analyses .., > . -
J. Carter Bell—average of 181 Zows }30)8 + (’8 g(;g (..)2
§ 7

1300 | 400 | 900 | 70

1310 | 410 | 9:00] 70

New folxgcs'Da.iry Commissioner’s Re-

port, a—average of 296 cows ‘
New Jersey S_I:nte oard of I%‘c;lt,h.—'—' 1873 -4.21 952 7

average of 85 dairids .., {1380 | 499 | 95 5
Davenport—average of 18 native cows. | 1352 JQI 2-5)8 6)
Poggiale—average of 10 analyses .. 1400 430 | ¢ o o
A\{)era e ofl? large number of analyses 7o | 0
D y, urchardat = . 11380 | 4101 920 70

avenport—Milk Inspector of Boston, : -

'1884—-—.a.verage of 31 cows (grade

Ayrshire) ool w1382 370 | 962
Cameron—average of 100 eows . of the ! -

Russel Farni, England ° o [ 1840 | 404
Ca&neronravcmge of 42 cows of the 440|900 | 70

gricultural Institute, Dublin . 5 .

DazarhGPOI‘t-—&Yerage of three dairies 110 | 400 | 940 | 70
S)0 o] c(}\{{s s 1845 | 379 | 96 G0

harples’ Report of Agerican Academy ) 66

of Sciences—average of 19 cows .. 14:49 4'83' 066 | 66
Average of th ities i |

ge ok the above 16 anthorities ... 1353 | 3.91 962 | 68

.
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* SUGAR-CANE CULTIVATION.

>
.
To M.R.Rv. C. KristNasawuy MUDALIYAR AVARGAL, SHIYALL

Sir,

>

My reply to yours of the third has hitherto been

_ deferred for want of the necessary leisure. The varieties

of canc to which you refer L understand to be as follows :—
1. Pachanadan, called hew® Ratali, by the country people,
and knowa as the Ribbon cane on the plantations of the
Mauritius and the West Indies. 2. Vellarasi, called here
the Mauritius-cane, as having been introduced from the
Manuritius. - Probably identical with the green Salangéné
of Trinidad. Not ngw cultivated here by itself, and
occurring only in small quantities among the cultivation of
No. 1. Further we have:—3. A red cane, growing as
No. 2 among No. 1. 4. The Nanalcane, or true Chinese
cane, cultivated largely in the neighbourhood of Kutla-
kurchi. The asalyses of the juice of these canes are
calculated on the 100 total dissolved solids present in the

juice.
No. 1. No.- 2.
Ta b a - b
Sugar ... 8760 7880 870 906
Glucose 728 1540 115 49
.-Ash 158 196 .12 19
Unknown' 354 384 03 2:6
. 100-00 100:00 10000 100-00
Original juice contained p.ct. solids—1825 175 177 20-4
' No. 3. * No. 4.
T b a b

a .
Sugar... e ... 728 7450 6220 7662
... 214 1788 . 3360 16-01

Glucose...
Ash... 22 232 2-14 2928

Unknown... o 4% 580 206 419
' . 100-00 100-00 100-00 100-00
Original juice conitained p.et, solids—16-8. 140 204, i527
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Where o and b are, the analyses weres made ot
different g&mplos of juice, snch that meawe figures would
« o, * R ..
~about illtstyate an average quality of juice,

. .

Supposing we obta‘i.yed 130 gallons of juice from the
ton of cane, in phe cases of 1, 2, and 3 which are soft canes,
and of about the same milling quality, and 110 gallons
from No. 4, whichis very hard and difficult to mill, I should
calculate the weight of commBn . country jaggery to be

obtained from 1 ton of the canes, as average. .

No. 1. No. 2. ;N‘o_.*& No. 4.
275 1bg, 293 Ibs. 240 Ibs. 230 ibs,

tnd desire to know what these jaggeries are worth in

white dry sugar and treacle, which is aloue tho trae basis
L)

of the value of tho cane, I should calculate

1 ton cane yielding common } No.l. No.2. No. 3. No . 4.
country jaggery... . 275 203 210 230,
Containing white sugar .., 160, 231, 124, 97, -

Treacle 115 == 275, 62 = 293, 116 = 240, 133 == 230.
and accepting the valuo of the whife sugar as ten times
that of the treacle, and valuing the latter at one pic a
pound (in its unmanufactured condition in.the cane) weo
have for purposces of comparison.

~while if “}0 go further,

1 ton cane value for white} No.1. No.2. No. 3. No 4

sugar . Rs. 85 190 60 0.
‘. Treacle ... ,, 09 ob 09 oll.
e et T T
Total ... 814 12°5 « 60 511

Or Supposing weight of cane raised per cawnie,
and expeuses of cultivation are tho same, we see at

. . 3
once “that thore is nearly 50 per cent. more value in

No. 2 than in No. 1 (exclusivi of cousiderations for
the manufacturer still further iucreasing this valuc)
and that No. 3 and No. 4 are not to be thonght of. As
regards weight of cane raised per
o believe No. 2 would have the
straight-growing aud stout cané,

co4nie, I have reason
advantago as being a
but I have no certain

L
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knowledge on tho subject. As regards expenses of enlti-
vation, I think these may bt accepted as the sanie for all
discriptions of cane, excludiyg such items as jackal damage,
which will depend entirely on locality, and cost of guard-
ing against which, must be deterigined entirely by local
circumstances.—Madras Mazl.

ARTIFICIAL HUMAN MILK.
*

Tho-rearing of infants who canunot be supplied with

" their natural food is notoriously difficult and uncertan,

much riclhe

owing chicfly to the great differenco in the .chemical
composition of human mitk and cow’s milk. The latter
rin casein and poorer in milk-sugar than tho
former, whilst- ass’s milk, which is sometimes used for
feeding infants, is too pogr in ecasein and bgttox',. although
tho prop'orti(m of sugar is nearly the same as 1 human
milk. The rclations of three kinds of milk to each other
are clearly seen %rom the following analytical numbers,
which express tho percentage amounts qf the™ different

constituents :—

TWoman, Ass. Cow.
Clasein ... 2"{‘ IZ . §§
Bufter ... o ?':) .l'? 58
. Milk-sugar ... ... 50 4:3 s
Salts ... o o2 5

These numbers show that by the removal of one-third -

of the cascin from the cow’s milk, and the addition of about
one-third more milk sugar, a liquid 1s obtafned \'vhich
closely approaches human milk in composition, t.lu? per-
centage amounts of tho four chief constit.uents -being as

follows i—

Casein ce e e 28
Butter (3'5‘ 38
Milkssugar ... e 39
Salts .. L ",
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I was led tothe preparation of this milk by the serious
illness of one my children,” who was fed for the first threo
monuths of ‘his life upon the various popular substitutes for

hyman milk. During the greater part of his time heg-

suffered from diarrhweap and was at length reduced to such
an extreme degree of emaciatfon as tp leave but faint
hope: of his-living more than a few days. ‘Ho was

then fed exclusively upon ghis artificial human milk

until he was twelve months old. His condition began
immediately to improve, and at the end of the year he

would probably have gainod a prize at a Baby Show.

; :
The following is the mode of preparing the milk :—

Allow one-third of a pintof new milk to stand for
about twelve urs, remove the ercam, and add it to two-
thirds of a pint of new milk, as fresh from the cow as
possible. Into the one-third of o pint of bluc-milk Jeft,
after-the ahstraction of the creammn, put a picee of rennet
about onc-third ineh square. Tet the vessel in warm
water until the milk is fully curdled, an operation vequir-
ing from five to fiftecn Ininutes, acgording to the activity
of th(.s renndt, .which should be removed as soon as tho
curdling commences, and pub into an egg-cup, for usc on

subsequent occasions, as it may be employed daily for a
+ mouth or two. ' Break up the curd repeatedly, -and care-

fully scparate the whole of the whey, which should then
be ra.pidly heated to boiling in a small tin pan placed over
& spirit or gas lamp. During  the heating o further
quantity of casein; technically called « fleetings,”” separates)

. a . . . - M 3
nd must be removed by "straining thtough muslin. Now

dissolve 1L0 grains of powdered milk-sugar in the hot

" whey, and mix it with the tw;)-thi:"'ds of a ‘pint of new

milk to which the cream from the other

thi i
added, as glready described. iird of a pint was
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The artificial milk should be used within twelve hours
of its pre'param:on; and it is almost needless to add that
all the vessels employed ia its manufacture and a.dmiu’is_-
tration should be kept scrupuldusly gclean.

MICROSCOPIC ORGANISMS IN AIR AND WATER.

Tais Report is part of the “ Annuaire del’ obser-
vatoire de Montsouris” for the year 1885, and is worthy

. of careful study at the present time, when bacteriology is

recognised as a special and importaut - department of
science. . These investigations hava been carried on at
Montsouris since the year 1875, and through them Dr:
Miquel has been enabled. to throw much light on the
meteorogical aspect of the subject—an aspect that has
reccived but little attention from iuvestigators, as’com-

pared with the-pathological. Kvery one will acknowledge

that in entering :11)011 a new. field in scientific investiga-
tion it is extremely important that the line "of research
should proceed upon ag broad a basis as possible, and that
the work of experimentation and observation should not

be confiued to ouneaspect of the new study, however impor-

tant 1t may Dbe. Fallacies arc sure to arise when any

‘department of science is too narrowly specialised, from

wapt of that more gcuemlkuowledge which would pgevent
the adoption of erroneous views. This is especially liable,
to be the case in bacteriology, in which the objects of
study are so minute and yet so widely distributed in
nature. Dr. Miquel’s re“arches ilhnportzmt as they are in
themselves are doubly welcome at the present timé, as.
tending to popularise a field in which workers are urgently
needed, as well as ¢ ntributing largely to our knowledge.
The example of Pari$—the only city in which systematic
investigations of the sort are now undgriaken—should
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stimulate other towns which possess properly equipped
me{teoro]o&icnl laboratories, to conduct obscrvations on the
battetial otganisms contained ig air, rain, and soil. The
.result‘s obtained at Moutsou™is could then b.o confirmed or
confuted by the results obtained at otlier l:n1301'at01'i08.
under widely different climatic and meteorological condi-
tions, and tho enunciation of goneral laws and principles
would in time becowme possible. We shall endeavour to
place before our readers in this articlo somo of the moroe
important rdsults and dedactions made from them by Dr.
Miquel, from the observations at MButsouris ; but it
shonld be'distinctly recognised that any conclusions arrived
at by Dr. Miquel are applicable only to Daris and its
neighbourhood, and cannot .at present be accepted as
true. for other places where tho climatic couditions aro
different, .

71-\ M .
ables are giv i :
- h 13;’? en e the Report, showing for each week
1¢c years 1883-8 . aWwver '
o y . 8+ () the average number of bacterial
AP ore g : Oy 1 1 ’
ero-organtsms present in o cubic, moetre of ajy - (h) the
averao N NN ’
: :(maa- harometrical pressure; (e} the average temper-
aturg of i ; by of
.( g of the air; .((l) the average state of humidity of the air
or centage of saturat ; fall; (/
ﬁ 1 age of saturation) ; (2) the amount of rain-fall; (/)
the electrical state of tho air ‘ var

: 5 (4) the direction averaw
velocity of the wind ; ) rand averago

the : ,

sent in the air. From the bﬂ"\’?mg.o umount of ozone pre-
tab] - _ 1¢ observations recorded in these
tables, Dr. Miquel has arvived at the following concl
sions :—(1) An increase in the nuwmbe o

. v of bacterial oro:
Kl . . ¢ Lll-
1sms coutained in a cubic metre of ‘ e

atr generally takos placo

c.is high : thiy p j

' ¢ gh: this rule is not

. absolute, but the exceptions are rave (2)
does not cause such sudden iner

‘truo, a large incrcase in ihe
m the air

when the barometrical pressur

Temperature
ements ; very often, it is
. takes placo in sumn ]]lj’];b(d".or'. microbes present
that o sustaiyed i), 1Oy Bulb 1s importan to note

. ye ugrh tomp.cmturc causes o wanifest
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lessening in their number. The thermometeris capable
of explaining certain seasonal variations, kut not >the
weekly variations. (3) The maximum number of bacterial
organisms present in the air corresponds almost always
with a low hygrometric condition of the atmosphere ; this’

_is explained by the fact that the degree of humidity is

always very high during rain, and when the superficial
layers of the soil are soaked in water, periods during
which the air is always very poor in bacteria. (4) 1t would
appear & priori that the number of bacteria should increase
with the strength of the wind, but observation negatives
this assumption. A maximum number of microbes is
found frequently during perfods of calm—when the velo-
city of the wind is N. K., and the greatest number of
minima when the wind is S. W. (6) When the amount of
ozone in the air is la.l'ge, the numbey of microbes present
is small. The north winds blow over from Paris and
-contain but littl® ozone. They are rich in - microbes.
The presence-of ozone in the air appears to hae the power
of destroying hacterial organisms, and, on the contrary,
absence of ozone and humidity of the air—unless rain ig
falling—allow of an increase taking place "in their

number.
(To be Continued.) g

.
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ARECA-NUT CULTIVATION.

Mr. C. S. TuIMMAPPAIYER OF SALEy,

As regards the description, importance, and uses of
areca-nut, I canngt claim originality for this paper. But
the information as to the different varieties of the areca-
nut palm, the method of its cultivation, and preparation
of the article for the market, is derived from my own
observation in my native village in Atur Taluq, Salem
District, and the five neighbouring villages where there are
-nearly 340 acres of the areca-nut palm, my own village
containing the largest number of trees, I hope that the
figures which I have given are approximately correct.

Varieties. —Many varieties of areca-nut are known in
the market, the difference being only in the ways of pre-
paration, time of gatherlng the produce, the manner of
slicing the nuts, and the degree of astringency possessed
by each.

The Betelnut ‘palm (Areca catechu) ig generally
admitted to be the Jmost graceful and elegant of the
Eastern palms, of a remal kably erect growth, attaining a
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height of from 30 to 60 feet with a tuft of feathery leaves
at the extreme top. Tt is extensively cultivated in many
parts of Malabar, Northern India, Ncpal, also in the
Sonth-west coast of Ceylon, Siam, Cochin China, Penang

and Sumatra.

The nut is conical, but varies, in some having an
elovated apex and small base, in others a large base
and a very slightly elevated apex. The seed of this
palm germinates in 3 months. The plant is said to come
~ into bearing 5 years after sowing, and continues bearing

for 25 years. But as far as I have heard and observed,
it begins to bear only after the 7th or 8th year, yielding
its full produce after the 10th year and continues produc-
tive for more than 70 ycars. I have seen plantations
nearly 100 years old in which though nearly half the
number of trees have been eithor cut down or
blown down by wind, yct the remainder continuc yielding
& money return as good as any grain crop can give.
The plant flowers from January to Junc and the pro-
duce is gathercd from July to November. The struc-
ture of the wood is that of the palms generally. It is
hard and peculiarly streaked and might be used for
sheds, &. In Travancore and other places it is cmployed
for spear-handles and bows for which itis well suited,
being very elastic. The spathe which stretches over the
blossoms of this tree called Pakkumattaiis a fibrous white
- shining substance which is made into vessols for holding
arrack, water, &c., as cups, dishes and small umbrellas,
- and also used as a substitute tor plates by the higher
classes. It is so fine that it can be written on with ink.
The arecanut fibre is worthy of notice on account of its
capability of being turned to many u. 2ful purposes, espoci-
:gi{l ;B :t_has. a soft .and cotton-like .feel and is capable of
pun into twine. Moreover immense quantities of

Areca-nut Cultivativn. 132

tho husk are now thrown away, and should this fibre be
found capable of being made into paper, or turned to other
useful purposes of which no doubt is entertaified, it may
be collected in large quantities ,and at a very little
cost. It is now generally used as fuel for the potfer’s kiln
at mo other cost than that of carrying it from places
" where it is thrown out.

This palm yields thc Betel nut of commerce which,
mixed with limo and betel leaf in all the countries of South-

Kast Asia, is in frequent usc as a masticatory. It is so

much liked by the nations who use it that it is not consi-
dered as an article of luxury but as an important article
to allay the cravings of appetite. Its use is considered
by them very wholesome and to stimulate the nervous
system. Among Hindu families it 18 so essential an article
of requirement that besides its daily use, no ceremony,
whether religious, festive, or bridal, will be cousider.ed
complete, unless and until the betel leaf and nuts are dis-
tributed among those present on the occasions.

A strong decoction of the nut is used in dyeing. The
charcoal of the nut powdered and mixed with salt makes
an excellent tooth powder. Young nuts are prescribed

‘in decoction in dyspepsia, and costivencss. Ripe nuts
aro prescribed as a vermifuge for dogs. The? nut is
astringent and used as a masticatory and as a medicine. The
juice of Areca palm leaves mixed with common salt is said
to be an excellent remedy for mange and other skin diseases

among animals. ?

The nuts form a very considerable article of commerce
with the Eastern Islands and China and are also one of the
staple products of Tsayancore and other places.  Unfortu-
nately I have not begn able to procure any reliable statis-
tics of its home consumption, exports, or imports.
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There are various ways of preparing the nut :

(1) The fruits are gathered while half-ripe; the
husk is removed ; the kernel, a round fleshy thing, is cut
and boiled in water. *Inthe first boiling, when properly
done, the water becomes red, thick and starch-like ; and
this is afterwards ovaporated to the consistence of catechu.
The boiled nuts being now removed, slicod, and dried, the
catechu-like substance is rubbed on them and dried again
in the sun, when they acquire a shining black color ready
for use. Whole nuts without being sliced are also
prepared in the same form for use amongst the higher

classes.

(2) Ripo nuts as well as young nuts in a raw state
are used by all classes of people generally ; and ripe nuts
preserved in water in the husk are also used.

(3) Butthe method adopted in my locality is a some-
what different one. The nuts are gatheied half ripe, and
decorticated. The kernels are then cut into 2 or 3 slices
each and heated in a pot with about a fourth of its
volume of water mixed with betel leaf, and lime made
mto a paste to give the water a red color for the first
time; only so much heat is applied as is required to
boil the water in the pot. As soon as a red froth appears
over tho sliced kecrnels, the pot is removed from
the fire and the water strained into another pot.
This same water is used for coloring and boiling any
quantity of nuts, a little water being added whenever it
becomes pasty. The nuts are tl n dried in the sun when
they usually acquire a red color and are then ready for
use. Of all the varietics sold in the bazaars this sort is
most astringent,

. Tl-le quality of the nuts does not at all depend upon
their size, but upon their natural appearance when cut, If
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the white or medullary portion which intersects the red or
astringent part itself be red, the nut is considered of good
quality. But when the medullary portion ise in larger
quantity, the nut is considered more mature, does not
possess so much astringency and is, therefore, not so much

esteemed.

Cultivation.

Hill tracts and moist climates offer great facili-
ties for the cultivation of this palm. The soil generally

. selected is a loamy soil rich in vegctable deposit and

possessing natural facilities for perfect dralnage. The
best parts of paddy ficlds capable of producing regularly
two paddy crops a year are preferred for this plantation,
tho sitnation being such that a deposit of silt may be
obtained from somo current when in flood. No dry land
will be planted with this palm unless the land has at
least once been cyltivated wet and a paddy crop raised ;
and this, it seems, is simply becanse the land must be
perfectly level for purposes of irrigation. The trees must
be watered atb least once a week during dry weather and
the land be cleared of such weeds as notch grass, &c.

Arecanut is always planted together with Betel vine

‘and Agathi. The land is simply ridged and the arecanut

seeds are sown in regular lines with the Agathi plants at
distances either 6 feet by 6 feet or 6 feet by 8 feet, when
the Agathi plants attain a height of nearly 5 feet. The
heavy cost of cultivation,“the difficulty of procuring suffi-
cient labour in time, the absence of any money return for
a long period of nearly 10 years, and the great difficulty
experienced in irrigating the plantation especially in dry
weather, render the 3lanting of arecanut on a large scale
impossible except to 1;i'ch ryots. An acre of this plantation
for the first four years especially, requires the constant
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cmployment of nearly cight men, and as this is very costly,
the following is adopted by those well-to-do farmers who
intend starting arcca-nut plantations. The cost of pre-
paring the land, fencing, manuring, agathi secds, betel
creepers and, in fact, the whole cost up to the time of
planting the seed nuts and betel crecpers both inclusive, i

borne b.y‘r the owner of tho land and it is then leased out,
there being generally 4 or 6 lessces for an acro on the strich

condition that they should maintain the Betei leaf cultiva-
tion and with it the areca plants for 4 ycars at their own
cost, that they should pay half the assessment of the land
besides supplying the owner with cnough of betel leaves
for the requirements of his family. Thus the cultivation
18 kopt up for 4 years in the samo way as Mr. Ramasawmy
Tyah has described it in the Journal. But I am sure that
in my place, or at least when Chavika betel is cultivated
with arecanut, the money return is not even one-third
so much as what Mr. Ramasawmy Iyah has cstimated,
though the cost of keeping it up may be nearl y his estimate.

After these four years most of the Agathi trees aro
removed and the land is then dug to a depth of not less
than 6 inches and 10 to 15 cart-loads of farm-yard
manure is applied per acre. Till tho trees come into full
bearing, every year tho plantation must be dug twice;
but manure may be applied once a year. Silt is not
deposited on the land till the plants begin to bear. Such
young plantations especially in dry weather require two
waterings in a week, till they are fairly established, when
watering onte a week is considered sufficient. Lo prevent
too much exposure to the sun’shheat, dried leaves of the
palm aud plantains are tied round the stems of young
pla.nts: Great precaution is taken not to allow cattle t?)
graZe 1n young plantations,

o ui‘:n areca nub plantation when fairly cstablished
qRres no other outlay and labour than for digging
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once & year and fot watering which is easily done as the
land selected is generally the best paddy fields on which
water flows by gravitation. The plantation at the end of
10 years becomes so remunerative that it may be considered
as good as capital laid out in Government securities,

In situations which will get a deposit of silt from a
flooded river during the rains, scarcely any manure is
applied; and so much care is taken, indeed, for getting
a supply of silt that even if the flood should come during

night and even if it be then raining heavily, the owners
will, as soon as they hear the noise of the flood, rush to

their plantations and let the muddy water to their fields by
means of channels of which there are many. But planta-
tions in situations which cannot be so silted are often
manured with farm-yard manure, the shells of castor seed,
Indigo refuse, and the silt found in the beds of tanks.
Besides, in such plantations the sheddings of trees are nob
allowed to be remdved while in the former they are removed
and used as fuel. But generally the former which get a
deposit of silt to the depth of an inch every year are always
more productive and green looking than the latter.

To prevent the level of the land from being raised so
high as to make it uufit for irrigation, the accumulated

silb is once in four or five years dug out and removed,

of which generally a bund is formed round the margins of
the land : or the dug up earth serves for earthing the lines
of the arecanut trees themselves. I know of no artificial
manures that are applicd to areca plantations. Arecanut,
has not I beliove been analysed. The chewing, of
arecanut in excess (without betel leaf and chunam) is
said to give rise to jaundice ? but how far this is true
1 cannot say. Thej: mere chemical composition of a
medicine or dietary doesnot always explain its physio-
logical action. The pflblic will, however, be under a great
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obligation to any one who undertakes the analysis of
arecanut, not only for ascertaining its properties but also
for determining the artificial manurss which may advant-
ageously be applied to:so valuable a palm.

Gathering of the Produce.

It may be thought that the gathering of tho produce
from trees which may have attained a height of moro than
30 feet and which bear their bunches of fruit only at the
extreme top must bo a tedious and difficult work.
But in practice it is so casy that five men commencing
their work at 11 o’clock in the morning are able to gathor
the produce of an acrc and carry it to the houses of the
owners by 3 or 4 in the evening or in nearly 5 or 6 hours.
Their remuneration is a sixteenth part of the produce
gathered, which includes also their wages for slicing tho
nuts when decorticated, as well as for carrying the produco
from the plantations to the houscs of the owners. The
mode of gathering the produce may be interesting  to
those who have not scen it.  These men divide cqually
among themselves the rows of the trees.  Then each pro-
vides himself with only a sort of loop made of some fibrous
substance (especially of the arcea spathe) just long enough
to admit of his feet to clasp the treo. He puts his feet into
this thong, stands close to tho first tree of tho rows
of his division, stretches himself at full length, clasps tho
stem with his hands and draws his fect up as close as
possible to his arms. Again he slides up his hand and

.repeats tho process until he  ascends to the summit
of the tree. But when the trees are more than 50
feet high and, therefore, very liable to bend by his
weight he holds for his support the next tree by Lis sido
and thus gets to the top. As soon o he roachoes the top,
}Ife:i:ccis ﬁ?: (t):e or two fm.lits from a bunch, peels it by

t lus teeth to sec if the bunch is fit for being
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plucked. If satisfied he pulls the bunch off by the pedun-
cle which very easily separates from the tree and throws
that down which is picked up and stored by dne or two
boys engaged for the purpose. Then he bends the tree
on which he has climbed and gives it a backward and
forward motion until he reaches the next tree by his side,

‘which he first clasps by his hands and then draws his feet

to the same from the other. Thus without the necessity
of climbing each and every tree he leaps from one to the
other and searches each and every tree in the plantation

- of which there are not less than 900 per acre, to see if

there are bunches fit for being plucked, and comes down.
Then they separate the fruits from the peduncles by
beating them on the stem of a tree. The fruits are then
measured and carried home. At the time of gathering the
produce especially, the plantations should be cleared of
weeds so that no fruit separating from the peduncle as it
falls down from the height may be lost.

As soon as the fruit is brought home, girls aged
from 4 to 10 years, as well as women, are sent for to
decorticate the nuts which they do by means of a sharp
knife fixed on a board. So efficient and quick is their
work that in an hour each one is able to peel 7 Madras
‘measures of the fruit which yield nearly 3 Madras
measures of decorticated nuts. They are paid at the
rate of a pie or a pie-and-half for every measure of decorti-
cated nuts. These decorticated nuts are then sliced by
those who gather the produce for which, as I have
already said, they are not paid separately. The slicing is
done by means of a cracker which consists of a broad
ghavp knife which fits a groove in an iron rod of

its own length. 5A hand-ful of the nuts is taken
and one by one the nutsare sliced, The sliced nuts are then
boiled, as I have :Lh-éady said, and carefully drigd in the
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sun on bamboo mats. But there is one great difficulty in
curing the nuts (viz.) if light and heat be wanting ; the nuts
become black in color which then lowers their commercial
value. This generally occurs during tho time of the
North-east monsoon when the sky is either always cloudy
or when it continually rains. No other process of drying
is adopted. The produce is gathered at least 6 times a year
at intervals of 22 days.

The areca palms unlike other palms are infested
by @ kind of red ant which crowds by thousands
on each tree and often injures the flower heads besides
stinging the produce gatherers. No remedy has yet been
found to get rid of these troublesome little creatures.
High winds accompanied by heavy rains are injurious
to areca plantations. Squirrels and rats do also much
mischief. As I have already said there are nearly 340 acres
of this plantation around my native village, the raw produce
of which is all brought to a single village where
only the produce is turned into the commercial areca
nut. And I have ascertained from experienced men
that this area produced yearly 11,800 maunds of com-
mercial nut valued at Rs, 6 per maund on the average,
equal to Rs. 70,800 on the whole ; or giving a gross income
of 85 maunds of nuts worth Rs. 210 per acre. The dried
nut is about 40 per cent. of the raw decorticated nut
in volume,

Income.
RS. A. P.
Gross income ... e .. 210 0 O
Cost of gathering and slicing one-sixteenth of
the produce ... .. 183 0 0
Cost of decorticating .. 918 0

(A maund weight of commercial nuts " equive.-
lefxt to 11 Madras measures of the nuts and
thxs_ reduced to decorticated raw nuts will bo
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274 M. measures X 35 nearly 963 M. measure ;

per acre of raw nuts—at 1} pies per measure) 22 13 L0
Assessment of land W' 14 0 0
Interest on outlay at 10 per cent °.. .. 120 0 0
(This outlay I have calculated on Mr. Rama-

swamy Iyah’s estimate for the 1lst year and

have added to the same the loss of produce,

assessment, together with their interest as

well as cost of digging, &c., for the first 10

years.)

. Watching and yearly digging .. 20 0 O
Total expense nearly ... 177 0 0
The net profit per year ... ...210—177=33

Thus you see that besides getting a comparatively
high rate of interest on the capital laid out, the owners get
a profit of Rs. 33 per acre which is really very satisfactory.

Renewal of old plantations.

When the plantation becomes more than 50 years old,
the land is then well dug and weeded and fresh arecanut

. seeds or seedlings are planted in the same line with those

of the old trees at equal distances between two old trees.
In order to afford shade to these young plants, plantains
or Agathi plants are again planted throughout the planta-

- tion. Great careis taken not to allow cattle to graze in the

plantation and to prevert weeds growing till the. young
plants attain a height of at least 5 fset. Manure will have
often to be applied to the land especially at this time as it
is required to supply food not only to the old' but also to
the young plants, amtl-the plantain, and Agathi plants,
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AGRICULTURE IN ERODE.

EE .

By Mr. E. B. Krisuna Rao.

Garden Cumboo: Penicillaria spicata—Arsi cumboo i8
the variety grown under well irrigation. After the soil has
been ploughed about 3 times and manured, tho seed i8
sown broad cast, about April or May. The crop is not
generally watered till 8 or 9 inches high, which will be
in 15 or 20 days; 4 or 5 days after watering, tho crop is
hoed, and it is not generally hoed again during its
growth ; 5 or 6 days after hoeing, the crop is watered
again. The frequency of the subsequent watoring depends
on the character of the soil and the weather. Itisa 3
months’ crop, being harvested in July. The spikes are
first cut, leaving the stalks or stems on the ground. Next
day the spikes are thrashed by being trodden over by
bullocks ; then winnowed. The grain is used for food,
by all the poorer classes. The straw is used neither for
thatching purposes nor as fodder for cattle. This could
be used as litter for cattle ; but the ryots are not aware
of this advantage. The highest yield of grain per acre is
only 3 or 34 Pothies or bullock loads.

The cost per acro is as follows :—

RS. A,
Ploughings 4 at { rupee per ploughing... . 20 I(,)
Seeds and sowing .- .. 0 6 0
Waterings 10, at rupee 1 per watering ..10 0 0
Hoeing and weeding (10 persons) 1 4 0

Cost. of cuttmg the ears and for pu]hng tho

stalks . .1 80
Thrashing and w1nnmvmg, &c .. 1 80
The value of the manure applied to tko soil 4 0 0

(=]
e}

Tolal cost.., 20 1
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The quantity of seed sown on one acre of land is
about 3 bullahs or 6 Madras measures. Coolies are paid in
kind. ‘ ’

Cholum (Sorghum vulgare). °The different kinds of
Cholum cultivated are :—White Cholum, Yellow Cholum

.and Red Cholum., Of the White Cholum there are 3

varieties namely :—
(1) Peria Vellai (big white cholum) (2) Sinna Vellai
(small white cholum) and (8) Yennai Vellai.

Cholum is grown both for grain and fodder. It isa
four months’ crop. Large and small varieties of white
cholum are sown in November and harvested at the
end of February. The other varieties, namely the
red and yellow cholum are sown in Sithirai (April)
and harvested at the end of Audi. (July) Sinna
Vellai (small white cholum) is also grown in Sithirai
and harvested yn Audi. The same operations with
regard to manure, ploughing, sowing and formation
of plots, &c., that are adopted for cumboo are
carried out regarding cholum. But cholum requires
deeper ploughings and a less number of waterings than

cumboo. Generally the land for cholum is ploughed

6 or 8 times, whereas it is plonghed only 4 times for

cumboo. As above stated, cholum is sown broadcast.
When the crop has grown about a foot high, it is watered.
If it appears that the crop has become stunted in its
growth for want of water, it is watered sooner. Three or
four days after the watering, the land is hoed and allowed
to remain without being watered for nearly a week.
Then it is watered again. The hoeing operation
is performed only once for the crop during the
whole period of ite growth, If the soil is clayey and
sufficiently manured, 6 or 8 waterings during the whole
period of its growth are quite sufficient to bring the crop to
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maturity. Then the grain is quite ripe, the stalks are cut
down 3 or 4inches from the ground and tied into small bundles
which are again tied into larger bundles, aud they are allowed

to dry on the field for a few days. Then the ear-heads

are cut from the stalks and then thrashed and winnowed.

The cholum straw is then tied into small bundles and'

stored or heaped in such a way that rain water may flow
off on the sides without entering into the straw which i8
thus preserved without being spoiled for use for cattle.
On black cotton soil or clay soil, cholum thrives well
and the yield is greater thau on any other soil ; and more-
over a clay soil requires a less number of waterings.
Cholum straw is considered to be the best fodder for
cattle, especially for milch cows. The highest yield per
acre i—grain 4 pothies or bullock loads worth about
Rs, 86 ; and straw worth Rs. 4. The total value is about
Rs, 40.

The cost per acre is as follows =
Ploughings 8

Seed and sowing
Hoeing and weeding

W s O A
O@c}o>
[ W N N

Waterings 8

To cut the stalks first and then to separate the
ears 2 80
Thrashing and winnowing 1 80
Maraure applied 4 00
Total cost ... 21 10 0

Therefore the net income is about Rs. 18 per acre
when the yield is the highest. R

I _R“Q': oalled also kelvaragoo or (Eleusine corocana).
Yields = valuable food grain, The crop is a costly
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one. The different kinds of ragi grown oo, garden
lands are :—Yelavithu Ragi, Karumuthu Ragi or Karun-
suruttai ; White or Vellai Ragi, and Thalaivirichan Ragi.

Ragi is sown in the nurseries*either at the end of
Avani (June) or at the beginning of Audi (July) and

transplanted at the end of Audi (July) or at the beginning

of Avani‘(August). It is a four months’ crop. Generally
the seedlings are transplanted when they are about a
month old. If they are transplanted when they are about
22 or 25 days old, they thrive better. Selection of seed-

" bed: Land is generally selected nearthe well from which

it is watered. There sheep are folded ; if the manure
thus obtained is considered to be insufficient, and if the
sheep are not reared and folded on the land, then cow-dung,
the soil collected near the hedges of gardens and mud-walls,
ashes, &c., are used as manure. The soil is dug up about
6 inches deep, freed from stones and well mixed with
manure. Then it’is formed into small square plots; over
which compost formed of decayed vegatable matter,
refuse straw, &c., are burnt; and upon this burnt soil
seed is sown first ; then it is well mixed with the soil and
spread over by the hand and thus thinly covered over
with the earth., Immediately afterwards, the seed-beds
are watered. For the first 3 days they are watered daily,
and they are then watered on alternate days until the
seedlings are removed and transplanted. Generally the
land is manured with ashes, farm-yard manure, &c., and is
ploughed 6 times. The produce of the land depends upon

(1) deep ploughing ; (2) t?xorough pulverisation of the soil ;

" (3) upon the quantity and quality of the manure applied

and especially upon the liberality of the water-supply.
Aftor the land has been ploughed and freed from stones
and weeds, it is ridg:sa up or formed into small plots 5 or
6 ft. square. These ‘plots are then watered and planted
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with the seedlings. The land is watered for the second
time after the lapse of 3 days. The third watering tekes
place 15 days after the second watering. Three or four
days after the third watering the land is hoed ; then it i8
watered for the fourth time, 4 or 5 days after hoeing:

On the average the land is watered 10 times a month

during the Srd and 4th months until the crop is cut down-
Generally the land is hoed only once; and if it appesrs
that the crop is overgrown or foul with weeds, a second
hoeing is given. The ear-heads are cut when they are

fully ripe. They are heaped together and well covered '

over with straw for 2 or 3 days and then thoroughly dried
in the sun for 2 or 3 days and afterwards thrashed,
being trodden over by bullocks and then winnowed. The
best yield per acre is 4 pothies or bullock loads of grain
worth about Rs. 82 or 35 and the straw worth about Rs. 2
or 3. Thus the total yield would be Rs. 35 or 40.

The cost per acre is as follows 1~

RS. 4. P

Ploughings 6 3 00
Plotting or Ridging 0 8 0O
Traneplanting - . .. 1 .80
‘Waterings about 20 or 25 .., .. 10 0 0
Reaping the ears 1 8 0
Do. the stalks 1 00
Thrashing aud winnowing... 1 80
The value of the seedlings 2 0 0
Do. of manure applied . 4 0 0
Total cost ... 25 0 0

‘O.hillies.--Milagai (capsicum annum.) The different
varieties of Chillies are (1) Peroo (big or large) Chillies
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{capsicam grossum)called also kathari (Brinjal® Chillies;
(2) Vellari (cucumber Chillies) ; (3) seeni (small) Chillies
and (4) Adkasa (looking towards the sky) Chillies. ’
The seedlings are raised in the nurseries and then
transplanted. The land is treated just in the same way as
for ragi. Ash-manure is considered to be the best.

"Brackish water is also considered to be the best adapted

probably containing salts of potash, &c., which are largely
required by plants of the natural order Solanacce. The
land is well ploughed and weeded ; and then formed into

. plots. These are then watered just before transplanting ;

and the seedlings are planted about 1} or 2 feet apart.

The land is watered for the 2nd time the next day.
The seeds are sown in beds in Auni (June) or Audi,

(July), generally at the beginning of Audi (July) ; and the
seedlings are transplanted in the beginning of Avani
(August). The young seedlings when about 25 or 30 days
old, are removed from the nurseries and transplanted.
They begin to fldwer in Purattasi (September) and the
fruits are gathered at the end of Arpasi(October) or at the
beginning of Karthigai (November) ; afterwards gathering
takes place once in every 15 days until Punguni, (March)
when the plants are removed from the ground. This crop
requires a greater number of hoeings and waterings than

the before mentioned. The best yield per acre is 15

pothies or bullock loads worth abont Rs. 80 or 90.

"The cost per acre is as follows :—

RS. 4. P.
Ploughings 4 ... .. 2.0 0
Formation of plots ... 0 8 0
Transplanting Y. . ... 1. 00
Hoeings 4 ... .. 4 000
Waterings ... <490 0 0
Gathering and preparation for market ... 10 8 0
The value of manure ... .. 6 0 0
?a —_—
. Total cost ... 74 0 0

3
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No dther crop is raised generally on the land during
that year as this crop remains on the ground for about
8 months; ‘and sometimes for 10 months.

Tur'meric.-—l\vhmjul (curcuma longa). First the land
is heavily manured. If thero be rain in Sithirai or Vyasi
the land is ploughed many times. If there be no rain,
the land is watered and then ploughed. Generally the
land is ploughed 6 times and then vidged up. The seed
rhizome is planted on the sides of ridges and on the ridges
14 feet apart, geuncvally in Auni (Juve). A person with
a mamooty takes up a littlo earth, and in the hollows thus
formed, the secd rhizome is put by another person and
then covered with the carth taken out. The land thus
planted is watered on the same day or o day or two after-
wards. Itis watered for tho 2nd time 3 or 4 days afterwards.
Then it is regularly watered on every 3rd or 4th day. On
the average it will be watered 10 times in the course of
a month. This rate of wafering s continued  until
the end of Margali (December),  Trom the beginning
of Thai, (January) the rate is reduced to 4 times a
month until the turmeric is removed from the land.
Itis a 10 months’ crop. The rhizome is dag out from
the land at the end of Mausi (February). This depends
upon the character of the soil and the growth of weeds.
Geuverally the land is hoed 4 or 5times and weeded
once. The weeding and hoeing operations are to he
performed by the end of Arpasi. (October). ¥From Kar-
thigai (November) the land is simply watered. Generally
turmeric is a mixed crop, being grown along with some vege-
tables suoksis Bandikai (Hibiscus esculentis); Kothava-
rangat - (Cyamopsis psoroloides); Brinjal or Egg plant
(solanum  melongena) ; Agathi {0 gati grandifiora) ;
and' also along with castor plant (Ricious com-
munis) ;" Maize (Zea mays) ; Tapioca (Jatropha manihot)

2
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vnions (allium cepa) and Pooloomungi (Hibiscus cannabi-
nus). These are grown as catch crops. Maize plants are
removed from the ground soon after the cobs ate collected.
Hibiscus cannabinus is grown areund the turmeric crop.
Itis sown in a single line so as to enclose the turmeric

~crop. The vegetable yielding plants are pulled in

the month of Arpasi (October) Agathi and castor
plants alone are left along with the tarmeric crop
that they may give shade to the crop and thus prevent
the evaporation of moisture from the soil. At the
end of Mausi (February) and rarely at the beginning
of Punguni, (March) the rhizomes are dug out from
the soil and then sized. KEach sort is boiled sepa-:
rately. In large earthen pots the rhizome is boiled,
being mixed with a sufficient quantity of cow-dung water ;
it is thus boiled until the bubbles become inaudible,

"Then they arve well dried in the sun. In the garden here
where turmeric i3 raised, onion (allium cepa) is planted on
the sides of ridges. This is done when the turmeric is
watered for the lst or 2nd time. It is a 3 months’ crop.
No special care is taken of this crop. At the end of the
8rd month it is removed from the ground. The Agathi
and castor plants are cat down and removed from the

- ground in the mounth of Punguni (March). The produce

will be 15 suttais or 150 maunds.

The cost per acre is as follows :—

ES. A. P.
Manure ... oy ... 10 0 0
Ploughings 6 ... 3 0 0 .
Ridging, sowing and repairing
the ridges 3 00
Hoeings 5.2, . ... .. 12 8 0
Weeding ... .. 1 8 0
Waterings 5° .. .. 40 0 0
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Dios ' RS, A. P.
igging out the rhizomes .o 60 0
Sizing . 20 0
Fuel & preparation for market, &c. 12 0 0
The value of the seed rhizome ... 25 0 0

Total cost .., 115 0 0

This crop thrives well under channel (Kalinga-
rayan channel) irrigation. Turmeric is said to 1'equrire
a somewhat sandy soil (sandy Joam) with a fair
proportion of silt or organic matter. Turmeric is
grown both on wet and garden Izt.nds; that grown on
garden land is considercd superior to that grown on
wet land.

Swefzt Fotato.~—Saccharai Vulli Kilangoo. There aro
two. xtzmebies of sweet potato, wiz, the white and red
}’al'letles. The white vaviety is largely cultivated. Tho
Jand selected for nurseries is well mauured, plonghed an(i
made into small plots which are planted with th:cnttin«rs
from creepers; thus the creepers are produced for trzmz-
planting. When about a mouth old, they are removed
from the nursery beds and made into cuttings cach a foot
long. 'These cuttings are transplanted on the sides of tho
ridges formed after the land has been ploughed 6 times.
No manure is applied to this land as this crop is raised
generally on a soil which is left in a well manured condi-
tion after Raggy. It is a fonr months’ crop. The cut-
ting:s are planted at the end of Arpasi (October) or
begianing of November. The cuttings which are gener-
ally planted immediately after watering, striks oot
easily in the soil. The tubers are dug out from the soil
at the -end of Mausi (February) or a the beginning of
Punguni (March). The crop is only once weeded and never

hoe::l during the whole period of its growth. The value of
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the tubers obtained from an acre of land would ‘be nearly
Rs. 60.

’

The cost per acre is as follows :—
k)

’ RS. A. P.
Ploughings 6 3 00
Ridging ... ... . 1 00
The value of the creeper ... 3 00
For cutting... . 1 00
For transplanting ... 1 8 0
Watering ... ... .. ...25 00
Weeding ... .. 1 8 0
Digging out the tubers ... .. 6 00

(el
=]

Total cost ... 42

Black-gram.—Qoloonthu (Phaseolus mungo Roxburghii).
This is sown in gardens in Sithirai (April) and harvested in
Audi (July). This gram is also grown on dry land ; in that
case it is sown in Purattasi (September) and harvested in
Thai (January). When grown on garden land, black-gram
is watered twice during the whole period of its growth.
The first watcring takes place just when the crop begins to

. flower. The second watering takes place 25 or 30 days
after the 1st watering. After the pods have thoroughly
maturod and a little dried, the plants are pulled out by the
roots from the soil and kept in heaps for 2 or 3 days and
then well dried in the sun, then thrashed and afterwards
winnowed. The quantity bf seed required for sowing an
acro is 4 Madras measures. The yield would be 14 selegai
or about 100 Madras measures which is considered to be

the highest yield or produce.

Gingelly {Sesamum orientale). Tamil-yelloo. This is

grown on dry, garden‘and wetland. The soil best fitted for
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this crop when required to be grown on wet land is saudy
loem. The \fzw‘.riety kuown as kar-yelloo is sown in Pungunt
'(lf‘}f:rzl;l:r‘fslt?irai (April) and harvested in Andi (July)-
Th _le(]mreq ‘f) sow 1 acre is 1 Madras measure

:Seed gingelly is first mixed with 2 measures of sand
:::d :}l;eencZ'OWnlbroadcfmst. When the plants cease to flower,
o plamtspsm es attain full maturity and turn yellowish,
e alndare I;ulled out from the gronnd and heaped
e well covered over and thus kept for 3 or 4

ys; after the lapse of these
taken out from the l.xeap and

:f:“f) latx;lt: l::nglheld fi(‘)psy turvy, the sced is separated

only 1 Poth'psu es.  Then it is winnowed. The yield 18

Gingelly wh Y‘bnnmk oad per acre. Tho variety of

Audi (Jyl ich ig sown. with cumboo in Auni (June) or
uly) on dry land is called Thuthi yelloo,

3 or 4 days, the plants are

Pool .. o
oomunji.  (Hibisens cannabinys

hero it is thickly grown in a sin

crop. It grows to g height of
are used by the poorer ¢]

gle line ardund ¢he turmeric
abont 7 or 8 fect, The leaves
: asses as greens
ave i : : )
are in flower, they aro pulled out from ghe
nto small bundles w}

When tho plants
ground and tied

. tich are kept moist for 3 or 4 days.
;I:i:;hjzet?,u,zdifs are steeped in water, Y eavy stones n):'e
they are tak;}e undles so s to keep them immersed uutil *
a week, then t lfub for washing. They are stecped about
beatim: . aken out from the water and washed by
separ {; df’ over tho water.  Afterwards the fibres aro
parated from them and are wel] washod and dried.
are xi(ébaclc?’ sugar-cane, p.laut(a,in, and also Betel-leaf
cultivated gencrally in gardens here.

land Dri/t ‘lan.d CT?ps.-.u’,['ho preparation of the soil for dry
exce ctu hwa’tlon 8 simply ploughing, ¢ No manure is used
Pt that obtaiued by folding sheep on the land. Rarely

other manur
ures as ¢
es as cowdung, ashes, vﬁlagc sweepings, &c.,

4

shaken at their root end, '

Y. In the gardens

|

" crop is

-
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are applied to dry land adjoining the villages. *But with
regard to dry land situated far away from the villages no
manure is applied. :

Cholam or Great millet (sorghﬁm vulgare.) The red
variety is chiefly cultivated on drvy land here. The land

"is plonghed generally thrice, sown with cholum broadcast

and then ploughed again to cover the seeds sown.

Field cholum is sown in October, about 10 Madras
measures being the quantity required for an acre. The
interploughed during the first month, ie.,
when about 2 or 24 ft. high. Weeding if necessary, is
the only other attention that is paid to the growing crop.
It is harvested in Mausi. The highest yield is 1} Pothi or
bullock load per acre. The straw is not considered as
valuable as that obtained from garden land. As before
said the straw obtained from 1 acre of garden land is
worth Hs 4; whereas that obtained from the dry land is
worth only Rs 2.

The cost per acre is as follows :—

RS. A. P.
Plouglings 4 200
Seed with cost and sowing ... 0 6 O
Weeding 0 8 0
Interploughing (Bullock Hoeing) 0 8 0
Harvesting 210 0
Manure 2 0 0

Totalcost ... 8 0 0

\]

The value of the produce obtained in the form
of grain 1} Potthies worth - .13
Do. straw. Do.

-

Total .. 15 0 0
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Therefore the net-income is about Hs. 7 per acre.
G' Cuv.nboq or spiked millet (Penicillaria spicata); cotton
(Gossypium herbaceum) castor plant (Ricinus communis) i

(:r.mgglly (sesamum orie.ut.ale) and all the pulscs generany;
viz., Horse gram (Dolichos uniflorus) Green-gram (I’haseolus

man i
g0) Nari Payar (Red-gram) Caramani or Thuttaipay®® '

gz;);:’fgs sli)nensis) Mochai kottai or Avarai (lLablal
grom (f‘»ha holll or pigeon pea (Cajanus Indicus) Black-
seolus mungo, Roxburghii). All these crops

except b
pt black gram form a mixed crop. Among these

crops, cott .
Ps, on forms a special crop, Generally the land B

manured
e by s?eep and cattle folded in pens.  The land i3
vya:;i. Esix:,ho ti.m as tl}cro 18 rain (kar rain) in Sithirai or
e —;: 1 Auni or Audi‘ the above mentioned crop
e : bxrst cotton is sown broadcast ; then the
cu i : }
e tow:;hoo‘ I‘:'a.n payar, caramani and gingelly are
gether and sown broad
. cast. ) g
land is ploughed once more to cover ts1 ‘Afltwwmds iy
i ploug] . e seeds thas sows
s formed ¢ i |
- the last ploughing

seed I g, castor wl
» dholl, and avarai are sown in lines or 5
¢  rows 5 or §

ngitaﬂ‘:a““‘: arc covered over with soil.  Within
The .harvcsb 10(1’) ct’l]]’:l']‘;ofmtwlt]l, the land is interploughed.
of Purattasi (September akes placo either at the end
(October.) 0"1)} the CZL)‘} (j)frc:lcnlif)“;‘ boginniug of Arpasi

i 0 are cut off from the

Bt&lks hich l)ein(’ 101 Y 111 are en n‘(}l rem v(j(l
W tl on thO arom d re i y
) 5 S d : C t 4]
ftom tlle fl(}ld W )tll trhe p\llsu CIOI)S i [h Ll ( \

January).
m M
gmml h; g:'tthermg of the pods of pulse Crops, viz., greon
g Ar, h aripayar, and carramani is commenc’cd n't,,tli,o énd
(JanuI; I‘81)(Oc't‘[<‘>ber) and is continued until the end of Thai
). The pods of other pnlse, crops, wviz, Dholl

and avarai; a
; and the capsules of cax
i castor o3
gingelly are gatherod in Thai {January) ot plants and
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In Punguni (March) the land is cleared of all crops
except cotton and castor crops. The cotton crop lasts for
4 years and the castor for 2 years siuce the time of sowing.
If the soil is rich, then the castor csop is allowed to remain
on the ground for 2 years, if not, for 1 year which 1s
generally the case. Early in the 2nd year just before the

commencement of interculture, the castor-plants are cut

6 inches from the ground. This interculture takes place
only where there is rain in Punguni (March or April) or
Sithirai, Between the beginning of Punguni (March) or
Sithirai (April) and the end of Arpasi, (October) the
land with cotton and castor crops is interploughed 4 times ;
in the 8rd and 4th years only twice. As above said if there
be rain in Sithirai (April) or Viyasi, (May) the cotton bolls
ave for the first time gathered in Audi (July) and the 2nd
and 3rd gatherings take place in the months of Purattasi
(September) and Thai (January) respectively of the 2nd
year of its growth. So also for the 3rd and the 4th year.
If there be no rain in Sithirai (April) or Viyasi, (May)
cotton is gathered only twice, viz., once in the month of
Purattasi (September) and again in Thai (January).
After the last gathering which is done in Thai (January)
of the 4th year, the cotton plants are removed in March.

Now let me say something about the stubble of
castor plants left on the ground with the cotton crop of

the 2nd year :—

As'has already been stated, if there be rain in Sithirai
(April) or Viyasi, (May) the first gathering of the capsules
of the castor crop in the 2nd year of its growth takes

lace in Audi, (July) and the next gathering commences
d is continued until Punguni, (March)

in Thai (January) an
when, all the castor, oil plants are entirely removed from

the ground. If the soil on which cotton is grown is such

then it 1s sown 1n

that horse-gram may be grown oun it,
4
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Purattasis (Septcmper) on that land (if cotton Le inits
f??o}]d year’s growth). It (horse-gram) is harvested 10
““”“ (Janvary}. Then the cotton crop is left alone for
the 3rd and the 4th year. Tho highest yield of cotton i8
only 3 suttais equivalent to about 188 lbs., cotton-in-seed

per acre or 30 maunds of seed-cottun s or 750 1bs. for 4

years and the yiel : )
annum, yield of cuaboo is only 1 Pothi, per acre per

Horse- i 3

oy t‘},r:l:,rmlm :;1 also grown separately on dry land :—

mauuredy .te' and for the cultivation of horse-gram is not
1 > 1

broadcas,t w}{s}p]foughul thrice, sown with horse-gram
» Which 15 covered in ] i

or te 4th plough Wil

1t 1s require P e

juired to be sown on the land on which cotton 18

grown, the land is plou
ghed once, thtn s Sy
(horse-gram) and then reploughed. T sown with it

MICROSCOPIC ORGANISMS IN AIR AND WATER

(Continued from page 1290
From observations at Moutsouris
period of five years—1880-84—the :wc-r,

terial organisis in a cubic metre of

extending over a
age number of hac-
beria nis air i stated to be
m winter 2 - 5 i L
» b0, tu spring 495, in summer 650, iy aubumn 380
o ' . 3 H s )¢ H
. .nean annual number being 445, Iy Febrnary tlt;
“air is i teric ' s v l
: poorest in bacteria [the average of these f;
18 165]. Towards tl i \ o ki
, 8 the middle of summer the
present themselves [July 700] Olsery ‘
becn conducted for a period of four ye
the state 1
of the air, a ar ia, 1
ke ¢ ) 88 regards bacteria, in the contro of
s, 1ese observations were mad i
Ran o 1 ade on the air of the
o 1, and afford a marked cont
o i /
° };mlcro-orgmnsms to the far purer*
nou ul
tb of Paris, and wi,

LxX1ma3
ations have also
ars-—1881-84~-on

rast in the number
‘ air of Montsouris, #
ere, th s upportant {o remembery

.
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the observatory is situated in the centre of, a park.
"The average of these four years’ observations shows
that the air of the Rue de Rivoli contains 3,480 bactelia
per cubic metre. The seasonal flucjuations are nearly the
same as at Montsouris, the minimum being in February
(1,700) and the magimum in July (5,010). The average

" number of bacteria present in a cubic metre of air, for the

year 1881, was 6,295, whilst the average number for 1834
wasonly 1,830. This enormous decrease—which is observed
in the intervening years to a slighter extent is attributed
by Dr. Miquel to the better drainage and scavenging of
the city, and to the better cleansing of the gutters and
watering of the streets in dry dusty weather, in 1884 than
in 1881, The death-rate from zymotic diseases—in which
are included typhoid fever, small-pox, measles, scarlatina,
whooping-cough, diphtheria, dysentry, erysipelas, puerperal
fevers, such choleraic diarrheea of infants—has also fallen
very considerably— 27 per cent. if increase of population is
taien into account during this period. The death-rate of
phthisis or consumptive disease has, however, increased
during the same period, althongh those of acute bronchitis
and pneumonia have increased. Acute pneumonia is now
idered by many to be propagated by infection from
specific organisms occasionally present in the air. The
curves for the year 1883-84, representing the average
of bacteria present in & cubic metre of the

cons

weekly number
air of the Ruc de Rivoli, it, and the weekly deaths from

zymotic disease uudergo a large increase, owing to
excessive mortality from ‘infa.ntile diarrheea. The varia-
tions in the nnmber of bacteria from week to week wi]l be

seen to be very much larger and more sudden than the
yariations in the zymotic death-rate. Very little can be

deduced from comBarisons extending over one year only,
9 .

and although we are far from asserting that there can be

no mubual relation bdtween tho number of micro-organisis
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present in the air, and the greater or less prevalence of
epidemic disease among the community who breathe such
air, still it ds unsafe to found any arguments on such
obviously indequate data. It is ouly just to Dr. Miguel
tosay here that he recognises these difficulties, and 18
rightly cautious in drawing any conclusions except such 88
are found upon an cxtended series of observations. Ab
the commencement of June 1884 Dr., Miquel, who was then
in London, made some observations on the number of
bacteria contained in the air of Ryder Street, St. James’s.
A cubic metro of this air was found to contain only 240
organisms, but this low result was probably due to the wet
weather which prevailed on four out of the five days on
which the experiments were conducted—the air being
remarkably free from dust. In Pavis at the same tim:(;
the air of the Rue de Rivoli contained 360 organisms per
cubic metre. Dr. Miquel would not, however, be surprised
to find that the air of London was habitually  fairly
pure and free from organisms, owing to the proximity to
the sea, and the fact that the houses of London being
generally of no great height unlike Paris—the streets are
continnally being swept by cwrrents of air. The air of

sleeping apartments is very impure as regards tho
number of contained micro-organisms.  Ono such room in -

Paris was { sontai i i

s as ound to contain on the average in the winter

. 5 ™ . .
and spring of 1882, 73,540 bacteria per cubie metre, and
the air of the Hospital de la Pitié has been observed to
- . .

contain 79,000 bacteria per cubic metre. Tn contra-dis-
timetion to these large numbers the air over the Atlantic
Ocefm (Morean and Miquel) hds heen found to contain
from 0 to 6 bacteria per cubic metre, and the air of the
hie ins ror ;

n}.ler mountains an average of only 1 bacterium per
cubic metre. (Frendenreich.)

. )
« A considerable part of the Report s faken np with an
account of researches conducted by M. Morcau 1to the
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number of organisms present in the sea-ait. These
investigations—undertaken under circumstances of con-
siderable difficulty on boardship, and conducted on an
elaborate scale—are much of interest as bearing on the
treatment of phthisis by.high mountain altitudes or by
sea-voyages—in both cases the special object desired being

" to place the patient in an atmosphere free from all impuri-

ties. We will quote a few of M. Moreau’s conclusions on
this subject:—(1) Air taken on the coast, where the
wind is blowing off the sea from a direction in which land
is at a great distance, is in a state of almost perfect purity.
(2) In the meighbourhood of continents, winds blowing
from the land always bring an impure atmosphere; at
100 kilometres from the coast this impurity has dis-
appearcd. (3) During moderate weather the sea does not
yield to the air any of its contained bacteria ; during
rough and stormy weather sea-air is charged with a
minute quantity of bacteria. (4) The air of ships’ cabins
is also charged with a number of microbes incomparably
greater than that of the open air at sea, but the purity of
the air of these cabins increases rapidly during the first
dajs of the voyage; later on, an equilibrium appears to
be established, depending on the amount of purification of
the air of ventilation and the number of occupants. (5)
The air of ships’ cabins is relatively very poor in bacteria ;
these probably are hundred times less in number than

the air of an occupied room in Paris.

Observations have been made ab Montsouris on the
hourly variations in the' number of bacteria contained
in a cubic metre of air, These observations go to show
that, contrary to the generally held opinion, the air is less
pure—i.e., contains Jarger numbers of bacteria during the
morning and evening than at midday. In Fig. 2 are shown

curves corresponding to proportional figures which illus-
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trate this phenomenon, as ascertained by forty experiments.
A ﬁs the bacterial curve, 'I' is the curve representing the
temperature, and V is the velocity of tho wind. The
lowest point of the bacterial curve is between noon and
1 pM., two hours before the maximum temperature is
reached. From 8 o’clock in the evening until mid-night
the number of microbes generally remains high, but
decreases rapidly from mid-night to 3 AM., two or three
hours before the lowest temperature is reached, and rises
rapidly from 4 A.M.,—~when the ground and vegetation aro
covered with dew—until 6 A.M.,, when the maximum is
;ea.ched. These night observations, however, are too
ew in number to be depende ive
correct average. Rain wsp has db o v ".(‘ly
. : N een remarked, rapidly
purifies the air. But when the rain first commences to
fall, t.he number of bacteria incrcases. This Dr. Miquel
expla.fns by supposing that many of the first drops
of rain evaporate, the atmosphere not being  saturated
with vapour and deliver up the bacteria. These floating in
1t are carvied dowu to the ground in the drops of r " %
by tll'ls means the air is purified. Investigation of tho
orgmflsms coutained in rain show that the rain which first
siha oo o e e e e of
3 ers of bacteria than that

which falls at any other times.  Under such circumstances

200 . o .
,000 microbes per litre is not an unusual quantity.

tl'ho rain which falls during the warm months of the year
n summer and autumn—contains move microbes than that
whxgh falls in winter and spring.* During the yoar 1883-84
the lowest monthly averago was 1,000 per litre in Novem-
ber, and the highest 6,980 per litre in September.  As the

rain i i . : .
derives its organisms from the air which it puriﬁos

n its des . .
cent, we should expect the 'seasonal variations in

the number of . )
ber of coutained orgamismy in air wnd rain 10

¢

ain, and
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correspond closely—as in fact they do. It is important to
note that the organisms exist in the rain to a larger extent
in the form of germs than in the adult state. Of 100
bacteri-form organisms found in raip, on an average 60 are

micrococei, 25 bacilli, and 15 true bacteria. But the num-
bers here given are subject to great variation in different

" falls of rain : the bacilli may be more numerous than the

micrococei the true bacteria being almost always few in
number. Dr. Miquel calculates that during a year at
Montsouris 4,000,000 of bacteria are carried down in the
rain to cach square metre of surface. This number,
though not probably representing like the real figure,
demonstrates that rain is a powerful agent in diffusing
arial bacteria and fungi. We have yet much to learn as
to the part these organisms undoubtedly play when
diffused into the soil, in altering or re-arranging its
component parts or constituents so as to render it more fit
for sustaining vegetable life and growth.

The methods and apparatus employed by Dr. Miquel
in his researches are very fully‘ explained, and contrasted
with other methods—especially those employed by Dr.
Koch and other German observers—in terms that are nob
exactly those which a strict regard for internationa}
courtsey would dictate. It is somewhat of a reproach to
bacteriologists that their leading authorities in ull countries

p clear of controversies which are

appear unable to kee ' .
conducted with an acrimony and animus more instructive

than seemly. International jealousy would appear to lie
at the root of much of this evil and is plainly discernible
in the writings of some of the ablest masters of the

b ]
. T
science. Nature.

M. PASTEUR'S EXPERIMENTS.

- €A ‘
Sir John Thorold, Chairman of the Veterinary Com-
mittee, stated, at the® Council Meeting of the Royal Agri-

\
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cultural Society, that Professor Robertson had preseutell
his report upon his visit to M. Pasteur, as follows :—

Report of visit to the laboratories of M. Pasteur ab
Paris.

In compliance with the desire of the Council of t.he
Royal Agricultural Society, and in accordance with
arrangements made, I, in company with another teacher of
the Royal Veterinary College, visited the experimental
and manufacturing laboratories of M. Pasteur, with the
object of acquiring such practical knowledge of 'the
method there adopted for the preparation of vaccines
attenuated viruses—of certain specific diseases affecting
the animals of the farm, and the modes of employing

these, as would enable us to prepare and use them in this
country.

Furnished with letters of introduction, we arrived in
Paris on June 20th and on the following morning we called
on M. Pasteur, who received us in a courteous and kindly
manner, introducing us to the Directors of his laboratories,
Drs. Chamberland and Roux, under whose direction we
were placed during our sojourn which, in my own case,

extended to ten days, my colleague, Mr., Penberthy
remaining a week longer.

o It maybe well hore to note that the two specific
diseases of stock which so far have received the largest
amount of experimental investigation under the direction
of M. Pasteur, and for which protective vaccines have
been found, are 1 “Anthrax,” 1., splenic fever of cattle
and sheep; 2 ““ Rouget du pore,” a disease of swing, said to
be identical with “swine fever’”” of Great Britain. The
disease known in this country as “quarter ill,” or Blackleg
symptomatic anthrax” has not received a like consideration
from M. Pasteur. It has, however, at the hands O'f
M. M. Arloing, Cornevin, and Thomas, of the Lyons Vetert
pary school, heen experimentally investigated, and for it8

Prevention it is stated a protective va.cine has been dif
covered. '

(To be continued.j
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GINGER CULTIVATION IN MALABAR.

By Mg. C. Krisuna MeNoN oF MALABAR,

In Malabar, ginger is cultivated in the Talug <.>{
Shernaud, situated to the south of Calic.nt. The Taluk is
intersected by low ranges of hills, in wl.nch runs a sys'tem
of rocks which have not yet been classified by .ge.ologléts,
but which certainly does not belmfg to the gueissic series,
as the soil derived from them is highly appreciated byhi?hle
people for agricultural purposes. The slopesbof th;se :Ls
have, by the untiring energy of' Moplas, ; de :ﬂ-l“m :
Taluq is for the most parb mh?,blted, bfaen ai dou 1dd
sot of terraces for the cultivation of ginger, dry paddy,

gingelly and other crops.

Selection of land.—A *clay loam of a blackish re(.i co’l.or,
free from gravel, is selected for the purpose of ]:ultwm,mg
ginger, great care being at the same tl‘me taken, to see
that the site selected has a thorough drainage.

Preparation of Za%d.—-—About the beginning of May,
the land is ploughed °10 or 12 times, thoronghly weeded

.
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and levelled ; and by the middle of that month, afters
shower or two, beds 9 feet long and 4 feet broad are
formed, and, in these beds small loles aro dug one foob
apart, which are fillpd with manure—riz., cow-dung
thoroughly dried and powdered, and ashes, mixed in the
proportion of 5 of the former to one of the latter. The
roots hitherto buried underground, are dug out, and cub
into pieces 2 inches long, caro being taken not to injure
the nodes. Theso are then buried in the holes in a slant-
ing position with the nodes uppermost, and the whole of
the beds are then covered with o thick layer of lcaves.
The leaves of Nuzvomica (Tamil, Yetti maram) arg highly
preferred ; but in their absence, the leaves of Viternegundo
(Tamil, Nochi), Marinda umbellate (Malayalum, kambipala)
are used. The spreading of the leaves is so osse
indeed, in the cultivation of ginger that the cultivato

out more money for purchasin
account. The leaves serve as

ntial,
r lays
g them, than on any other

manure, they also contributo
to protect the crop from being  water

will otherwise be oceasioned by
during the months of Juno and July,
decomposing, impart the necess
thus stimulating its growth,
4 inches above

-loggred which
hieavy  down pours

The leaves, while
ary warmth to tho crop,
When the plants appear
ground, a fresh supply of leaves spread
over.  Great diseretion is at this sta
partof the cultivator in reje
leaves h

ge nccessary on the
cting bad lcaves ; for such
ave often been found to contajn worms which

attack the crop, and the cultivator has no remedy against

them, The leaves should bo sue
4
Aftpr the leaves have been

spread, drains are cut so 48
tolet off the surplus water, which would otherwise causé
the roots to rot. R

aln 1s absolutely necossary for the
growth of ginger, more especially, wh((m the leaves are well

expanded. In fact, the succnssf?xl‘ growth of ginger
entirely depe

h as will decompose soon

L .
nds upon the rains for “he next two month
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After the leaves have decomposed thoroughly, a fresh
suppiy should be spread. The drains should be (?peqed
as before, and the soil should be thrown on *the sides to
prevent manure from being washed off. The fourth and
last spreading is done when the crop is four months

old. About two months after this, yellow specks appear

on the leaves which extend to the midrib and stem within
a month. The crop is then fit to be harvested.

The crop is liable to a particular disease just after th.e
3rd month of its growth. In some cases the disease is
caused bsr bad leaves spread over the crop, in 9thers, the
parasite has its origin in the soil itself, especmllyw}}en
tho cultivation is poor. In either case, the immediate
cause Is the failure of the S. W, monsoon. A heavy. pour
of rain often arrests the discase by washing the disease
germs off the plants.

The cost of tultivation is as follows :—

1 1 20 0 0O
Ploughing 12 times
0
Manure ... e 60 0
Cost of the seed rhizomes (2} candies)
and planting ... e e igg g g
Cost of green leaves o & no
es for weeding, &c.
iun(sry charges e
en
Total... 310 0 0

Ginger yields from 5 to 15 fold—calculatir;g the ’ydifsld
at 8 fold, the out-turn per acre would. be _0- can 1esE
which at the rate gf‘ Rs. 25 per candy gives an mcom'(; }(1)
Rs. 500. There is thus a profit of Rs. 200 per acre. o

“investment is, thercfore, a very profitable one. At present,

.
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most of the cultivalors are holders of very small areas,
having no capital to start with, and the real profit goes 0
the money-iender who often lends money at the exhorbi-
tant rate of 24 to 36 per cent,

On looking over the items of oxpenditure, one i8
almost astonished to find that so much money is cxpended
in buying lcaves, and one is likely to conclude that there
is some mistake in the calculation. But, if there is any
error, the error is only in underrating the charges. For
it is often said by cultivators that more money is required
for green leaves than for any other item of expenditure,
even the cost of the seed rhizomes included. The demand
for green leaves has, within the last ten years, increased
to such an extent that, the people of Shernaud tempted by
the silver offered at a time when money is scarce and food

supply limited, strip their trees quite bare. An ordinary
bundle weighing from 60 to 701 costs as much as 4 annag,
I believe that such heavy expenditure conld be for tho most,
part avoided, if horse-gram (Dolichos uniflorus) or Moche-
kottay (Lablah vulgare) be grown for green manure. The
ryots are fully alive as to the extent to which exhaustion of
the soil goes on, and to remedy the evil they have adopted &

system of rotatiop. Just after the ginger crop is removed,

they plough the land, and about the beginning of June sow

hill-rice or “ modur,” which usually yields a rich harvest |

about the middle of September. Gingelly is then put in,
which is harvested about January. Till June, the land i8
left fallow, and in Juno shamay (Panicum miliare) is sown
which is cut about September.  For the next eight months
nothing is done on the land, not even ploughing, as the
cutivators beliove that any operation in the field will lessen
the yield of gingor which is to follow shamai. During this
long period of 8 months’ bare fallow{, horse-gram, or 8y
other leguminous crap may be profitably grown for the pur-
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of green manuring. And I have every reason to hope
that the large amount of green manure thus added to the
soil will answer, to a great degree, the purpose of green
leaves that would otherwise be required for the successful
growth of ginger. The plan is at least worth trying,

_ which, if successful, would, not only increase the margin

for profit, but also increase the fuel supply of the Taluq
which, is at present in a very critical state owing to the
fact that trees are stripped of leaves to a serious extent.
The present mode of cultivation could not be carried on for
any considerable period of time, the alarm has already
been given that the extent of jungles and plantation in
the Taluq of Shernaud would very soon be diminished—
nay, it has already diminished a great deal. Extensive
jungles that once covered the hill sides, within the memory of
even the younger generation of Shernaud, have disappeared,
and the country is now occupied by mere skeletons of
trees, redeemed Were and there, but by a few patches of
cocoanut plantation.

In the items of expenditure, I have omitted the cost
of digging out the ginger, the reason being, that the
cultivator sells off his crop to the middle-man, when the
crop has matured. The after-process of digging out roots,
gkinning and drying, is all done by the middle-man. The
skin is removed by knives made of bamboos. Ginger is
then thoroughly washed, dressed with white ashes and
spread on rocks to be dried. Rain at this stage injures
the article by imparting to it a black color. In that case,
the value of ginger is much diminished. Ten candie’s of
green ginger yields 4 candies of dried ginger which is
gold at Calicut, at from 80 to 100 Rupees a candy. Inthe
merchant’s godoqu‘ ginger is subjected to the final
process of curing. Ginger is spread on bamboo mats over
perforated wooden sRelves, 1n an air tight compartment,
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Chloride *of lime and sulphur are fumigated bc]O_Wa ‘mi
ginger is bleached in about two or three days. Ginger !
then fit to be exported.

ON TIE ECONOMIC ASPECT OF PEPPER CULTI
VATION IN MALABAR.

By Mr. C. KrisaNa MENON oF MALABAR.

Mr. Raman Nayanar’s article on Pepper Cultivatioﬂ:”
apart from its practical merit, is highly interesting when
viewed in its economic aspect. It is encouraging to find
that, the price of pepper has, within the last decade, been
almost doubled, and that the demand for it ig still on the
increagse. A casual observer is, therefore, forced to
conclude that the forecast of pepper cultivation in
Malabar is highly promising. But, any one who is
conversant with Malabar agriculture is puzzied at the
outset when he compares the present export trade of
pepper in Malabar, with that of former years, The trade-
returns show a startling deercase in the export of pepper,
simultancous with tho inerease in price. The Custom
House returns for the town of Tellicherry, for the year

1801, as shown in the Appendix to Vol. II of Dr..

Buchanan’s Travels in Malabar,” show that the price of
pepper per candy was Rs. 100. Tho prico at present i8
Rs. 230.  There was, then, a direct tax on pepper impo&‘f’d
by Tippu Sultan of Mysore. There was no sccurity of
person or property. The Nayars and the Moplas of Malabals
the bulk of the agricultural population, were np in arms:
The agriculture of the country was, consequently, in #
neglected  state.  And yot, tho quantity of peppe’
exported by sea in thoso troubled times wero greatét
than at present. Tho problem as to tho faturo of t'bf’

pepper trade, therelore, cannot he Solved by reducing i
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to the ordinary question of supply and demand. The
demand has increased, whereas the supply has diminished.
There must be a disturbing influence. What the disturb-
ing influence is, and what remedies are to be applied to
give the trade the required stimulus, are the questions
that should engage the attention of all well-wishers of

"Malabar agriculture. 'Three causes are apparently visible,

namely, a decrease in the available capital of the cultivator,
insecurity of tenure, and a decrease in the production
consequent upon the natural exhaustion of the soil. T would

. take the last first, as it can be more ecasily explained

than the other two about which conflicting opinions exist.
It cannot be denied that a piece of land which was once
under pepper will fail to produce the same out-turn as it
did before, when planted a second time, even though the
period under fallow may be a long one. Itis also true
that the second crop is more liable to disease than the
first. But the question of the exhaustion of the soil loses
its force when we consider for a moment the vast extent
of uncultivated land fit to be brought under pepper,
especially in North Malabar and some parts of South
Malabar, I may be charged with advocating a principle
which is opposed to the recognised principle in agriculture,
that an infenstve and not an ertensive system should be
followed. But, I believe that in the cultivation of pepper
it would be safer to break up a fresh soil fit for it, when
available, than to work in the old rut. The extent of land
under pepper cultivation in Malabar is limited to a degree
of surprise and anxiety. ‘The last Administration Report
of the Madras Presidency, shows that there are, in Mala-
bar, only 7,000 acres under pepper cultivation. TaI(ing
into consideration the extent to which pepper is cultivated
in topes and garden.s,‘ which may not have been brought
to account, owing to the fact that they all had been

already classed under a separate heading, we  may
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assume that there are in Malabar about 10,000 acres
under pepper. Is it not incredible that Malabar with her
vast Hill systems, enclosing many fertilo valleys watered
by perenniel streams should have for her only 10,000
acres under pepper ? There are immenso tracts to be
brought under pepper. But, why they aro not brought
under cultivation is the question. A solution of this
problem will be as well a solution of the problem as to the
decrease in the export trade of pepper. And so, we may
leave out of consideration the third cause, i.e., the exhaus-

tion of the soil. We have now to deal only with the first

and the second causes. The question of capital involves

the question of labour, for, without it there is no capital.
There has been, of late, an increase in the cost of labour,
simultaneous with the increase in the cost of all commo-
dities ; and in Malabar the increase Wwas more felt owing
to the stimulus given to coffes enterprise in the Wynaad
But the increase in the price of pepper acts as a set-oﬁo
against the increase in the cost of labour, T
cost of labour would not se

extension of pepper cultivation,
of capital.

herefore, tho
riously intorfere with the

Then comes the question
It has been assumeod in certain quarters that
there has been a docrease in the available capital of the
qormtry, consequent upon various causes, such as tho
litigious habits of the people, the joint family systom In
which the spirit of enterprise and individual exertion is ab
a dead lock. I do not fail to notico the force of this
argument which has some merit of its owy R
Fh.at other things being equal, the litigious habits or the
Joint family system would not s

‘ 1 eriously iuterforo with the
full dow of capital necessary for an euterprise which has

everything to gain and nothing to lose. I should, thero-
fore, go to the second cause for

blem. It was a favorite saying
“the magic of property conve

but, I presume,

a full solution of the pro-
with Arthur Young that
rts sand into gold.”” The

. holding that tenure. InM

. o er cndbieation, Moo 170
On the Beonomtie “15']"”"' of Itplnr Crltieaton,

ot s more to
i . hine conduces
saying is true for all ages. Nothing

. ity than the
the happiness and prosperity of a community

h . \ R s ()f tTlﬂt
entertainment of the belief amongst the members

. femoent the
. ey e \ the enjoyment of
community that they arec sccure 105

1 means
fruits of their own labor. Tusecurity of tenur(,: o
1t of the fruits of one's labor,
alabar the cultivation 18 chielly
a state of

uncertainty of the enjoymer

dering on
carricd on by peasants alrcady bordering 1
are to be found, here and

1 H— 9 M
“insolvent cottierism.”  There re aud
antations ot

thero, gentlomen farmers possessing large plx -
pepper, but the bulk of the pepper expurted 15 1_)1‘0' '_;i”“
by the sweat of the peasant’s bl‘?\v. The c.\p.u?;' )
“already bordering on a stato of insolvent C?.ttmf];}l_‘
reguives explanation as it is likely to be llll(l(fl'.\[()()u}.'lv‘l
the “insolvency” is due to causcs other than what T hawe

pointed out. It nced not be observed that the cultivator

starts with a limited capital; such beine the case, It

is improbable that he should at once open a .l)hllli{ltl'!]l

which involves tho ontlay of a good capital at the

beginning, not to speak of the uneasiness and anxitrty (';f

mind in waiting for a rich harvest until the plantation is
in full maturity. The eultivator has, therefore, adopted a
certain plan, I should rather say  that ('ircun\:\‘tzmccs h:.\\'u
forced him to adopt it.  He tries to sturt with a cnp.\ml
which ho hopes to raise by growing catch crops on sx‘tus
that are generally sclected for cultivating pepper. ’I.hc
land is clearcd of jungle abont April, and burnt. Hill-
rice, cotton, and dholl are sown. The hill-rice 15 a very
uncertain crop; but the rich harvest rqrcly obtained
even when the season is favorable attracts him all t,he)moro
to rencw his attempts if once disappointed.  The culuvator
doos not hold the land under any fixed tenure. Thcj fand-
lord fixes his sharo when the crop is matare, and it does
not at all matter to hin whether the rent trenches wpon the
margin for profit. ‘The rent is what may be termed “specu-

0 -
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Lative vetit.”” The money-lender, or the peraon that has lent
t!§l0 ff_ecd and other neeessarics, follows suit, and what
remaing, after scttling the accounts with tho Jandlord and
the money-lendor, (and in most cases, not even the cost of
labour remainyg), iy the capital of the enltivator! s first
attempt to open a plantation is w failure,  He s not dis-
couraged, e goes to the next land-lord, takes wp laud,
proceeds with his work ay before,  Here too, the chances
are, that he finds himself i no bettor cumlizion Dut, if
th(:‘ landlord turng out to be a lumane and i;\tw'll\'w}'llt
being, possessing 2 liberal hand to advance moucy l:w a
recagonable rafe of mterest, o thriving plantation ;llny he
scen on the Ills, 1t may be nsked hm\; it was that Mala-
bar was .ablcr to expors more pepper in former times.  The
:.mswcr iy stmple. Prom tine immemoriad, the villagers
mh:;biting the borders of hills; had a communal ‘l'ri’gh.t
to the hills bordering  their villages.  Ther ¢
landlord ; but his loif,fht \'Xh‘nl{?‘(z; on)]‘h:(w ‘}w‘” t‘h'o Allod
“ Dupnsheboheranm” K the  riohd 'y ol Mt' h"mnCd
‘ o , he pieht of  oprotection™, A
nopinal rint wos paad to the Jandlond as he owas tho
srotaelor of the villares |
:zl‘(vtn;?if::nm‘rr:::((i t(vll:]“]‘ h; \.v:m also iy Interest to bo
alwa, K crms with s people, as he often stood
n HC.N.] of their help when attacked by othees.  But tho
conditions have, of Jate, hoen matevially changed, and
(‘,()ns'oq.mmﬂy the tic has beceome ]no.‘;on(;d. 'l‘h(; l;ritiqh
administration hrousht with it the scenrity of person ;Ll;t‘
}-)mpcrty. The High Court of Jndicature probably
Tnﬂuenced by the tenure in Fngland, ﬂuccco(lmi m couvcx‘ti
"y, : : oviction. Animated with fresh
vigour and ﬂnsh.ed with now rights, the landlord carriod
:}x; o s'ystom of pillage t}li),t, rained tho cutire poasantry.
tis is now the stato of Malabar, Tho present system of
cultivation 1s objectionable not only on political grounds,
but on physical arounds. Vit tracts Of forest are anpusily

" builders and avchiteets for t
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burnt down without any cffort on the part of the .pcople to
conserve fresh forests, [ have all along spoken about the
and how could I be consistent if
I ‘lﬂ‘lly that waut of capital 1s tho cuusc of the decrcase in
the cultivation of p?}ppor. I say, that capital would flow
in if the cultivator holds tho land on better tenure. The

noney-louder would not be induced to raise the rate of
admitted fact that, to

poverty of the cultivator,

interest as at present. Tor, it 1s an
a bad dobtor money is always lent at a
compensate the risk atteuding such transactiong And the

very high rate, to

cultivator, ab present, 1s u had debtor.

(To be continued.)
JECENT AD PANCES TN SA N Y SCIRNCL
((funt,inmwl from poge )

. . Y .
Wo cannot doubt that thoan orw pithite sewer 1s 8oMe-

times tho meany of Qissominating discase, and
which practically oxcludes such a source of dangoer from
our houses is ono to be cncouraged. As knowledge extends
tho simplest form of apparatus Js found to be the best;
many of the more cowplicated Linds of traps and contri-

vances fur excluding sewer Qv
hose simpler forms which are

1 any method

ave new  discarded by

equally offective.

In the matter of watcr-supply, the Lelic s steadily
gaining ground that a water onae polluted by sewage
cannot  bo regarded v cafe  for drinking PUrpeses.
Safa it may be so Jong as filtvation on tie large senlg 14
officiontly performed, but any tailure 10 thorougbly filtrate
and wrate the wator in tim
ho attonded with digagtrous COLLICYTEN 0!,

that Eliction throegh

s of epidenic visietion uight

Aven SuDPisiig

wnd and ey a8 doritive of

drecase erginisms o e spores.
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constant supply of water into towns, in the sense that
cisterns and receptacles for storing water are no longer
neeessary, has been of great boucfit—cespecially in the
poorer parts of towns, where water staged on the premises
is usually highly contaminated.

Of the scientific witnesses who were examined before
the Royal Commission ou Metropolitan Scewago Discharge,
nearly all were in favour of the principle of separation of
the rainfall from the sewage.  “The rain to the river, the
sewage to the soil.”  In view of the ultimate disposal of
tho sewage, the advantages of tho « scparate method” aroe
very great, and would now probably lead to ity
in any new scheme of sewerngoe for
circumstances are favourable. From the public health
point of view, it is also desirable to have impermealle
pipe or brick sgwers of small size, 80 that contaminution of
the soil by leakage into it of the contents of
be avoided.

adoption
a town where tho

sowersy lll&y
Inany such scheme of sewerage it must,
be forgotien that not only are ¢

of the streets

not
haunnels on the surfaces
and roads required to convey away surface

water, but previous drains laid in the sub-soil are abso-

lutely necessary in the health interests of the town to keep
the sub-soil water at o permanently Jow level.  For the
disposal of the sewage, the value of a regrular

aily flow,
and the elimination of the nece

ssity in times of heavy rain
of dealing with an enormous and uncontroll

able volume of
dilute sewage, must be obvious,

The surface waters of

towns arc certainly not clean, but-vhere the streets are effici-

ently scavenged they are free from taing of human excretal
refuse, and fit for admission mto the
infended  as drainage channels of ]

lands.

rivers which nature
w surrounding  high

, )
I'he extreme miportance

of Hr_nmug‘hly ventilating
seWers,

1% now very gencrally  undera{ood. ipe-sewers
L]

. " 1
* (& 1 /‘:[ 1w clence. 11
Il:('l'(‘nt 4"'11"172(6‘; b i y S

.

ilati s brick-sewers, although
require as  much ventilation as lnlcl.t ], fhoveh
n the smooth internal sar g

the abiscuce of deposit o nt freedom from tmell due to

tho pipes, and their consequent ree detritus, originally led
decomposition of dcpositefl orgamic ) WCI‘(: not, required
to the beliof that ventilating opoumaSOb until Dr. Bucha-
in pipe systoms of sewerage. It “:1&5 ntbat the absence of
van showed in tho case of Croydon of that town was in
proper ventilation in the pipe-SeWel St,he spread of enteric
all probability instrumental in aiding l;' matter under-
fever that the opinion of onginec'rs on t ' swers of small
/ hange. Displacoment of air in p‘.Pe'SL' of
yenba clange. tly moro sudden thanin brick-sewers
catly is plain, says Dr. Buchanan,
tilation are wanted morc pumer-

diameter is gr +
. i
larger diamoter, and

tha « means of such VOl; displacemonts of air may be
. ‘ 1SPia
: ortion as the
ously in prop

ing i : rom the street
1 sudden.” Opening mto SCWers from ;
v . sad . ! o e
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d other propertics, and artifi-

Jevol ar
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profit is now oxploded. 1
wo now know, can only
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superficial 18 inches of soil, and  far more wbundant
in gome soils than in othevs, Sewngoe  farming  has
boon ascortuined to be profitable, under suitable condi-
tions. Tho sewago must flow from tho town to the farm
by gravitation—the cost of pumping will neatralise profits
from tho salo of farm produco 3 & part of tho farm must be
laid out as a filter bed, so that tho sowago, when not
required on the cultivatod land or when 80 dilute from the
presonce of storm waters us to he inapplicable, may bo

purified on a wall very porous arca by tho process of
imtermittont downward filtration,

Very few growing crops
are benefited by the application

of sewage, excopt tho
various kinds of grasses, and of these such enormous
quantitios can be produced that, unless converted into
“silago,” or utilised on the farm in tho production of

stock and dairy produco, thoy may bo expected to rosult
in a loss, from tho abscnco of nny dem

and for such large
quantities at all periods of the year,

In thig country, the sewage farm gt Birmingham is
probably the hest example of what hag
& most difficult problein by the
land.  Hero, the sewago iy fir

been dono to solve
application of sewago to
st freed from jgy suspended
mattors by a process of preeipitation, n proceeding neces-
sary not only to prevont warping of the land wigly offensive
solid matters, but also o withdraw the wetalic salts and
acids incidental to the sewago of a manuf

acturing town,
which would be mjurious to vegetation,

Even this magni-
ficont examplo of dealing satisfactorily with tho most difli-
cult Municipal problem of modern timey js ceclipsed by tho
oity of Borlin on tho Continent. The sewago farms at
Borlin havo 8uccesstully dealt with t]o sewago of 887,500
people—nearly twice the population of Birmingham whilst
London is sti) allowing to run to

amount of valuuble materinl, at the

wiste an enormous

sae time polluting 4

. e, s
wﬂ‘tol ﬂ.]ld. i]l thls fOI m lt 13 lnnocuou
) 2
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- ) sree—to an cextent never
river—the highway of its commceree to a

3

proviously dreamt of. Femicals are

Procossos of procipitating 5 A b'.)ff (:hen;:fil;uinco.
now known to excort only a partially ;’mlli:flzizgmoro than
Tho best process yet discovered can do lowing all

. atters, ailowing

freo the sewage from its suspended mq } ’f«;r tho most
tho dissolved constituents of SOWﬂgO—; )riica‘lly—to pass
valuablo portion agriculturally :-md Cllc as lime water,
away in the cfficient. Lime dlSSOlffCt g;l] hato of iron,
sulphato of alumina, and perhaps I)lOto.gu tlhc proportion
takon togothor and addod to‘tho sewagrcuon ave the best,
of not more than 10 to 15 grains to the gallon,

{ ipitants. Othor
i t cffcctive preeipt
‘ mical, and mos .
et |:bstanccs, added to the sewage with the
y £ the precipitated sludge or

\ lost in the efficient wator,

moro valuable
view of increasing the value .0
i : rtiot
manure, are in large proporti e ht. ot a8 el
i cipiti g '
not agsist pre ‘ .
e o 1s, if fortification 18
i afterwards,
o sludge
be added to t

i ner
Ilalf-a-crown and no more is the value }
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- the cost of their carrage ¢

rencrally pay for el ¢

f:gricultu «l districts, but no further. .

. . | o

A at improvement in dealing with the semi-hiqu
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> ccted. The sludgo con-
B bcent lz;dxza(;fr was formerly sllowed
D ying chamber, and a most
It is now possible by means
ort the semi-liquid
0 to 50 por cent. of
s to the senses, and

s0WA,
taining over ’ o
to dry in tho nir or iu ,
intolerablo nuisanco resulted.

v
of hydraulic filter-presws to con

4
sludge into solid cakos contalning

tago.
can bo readily convoyed away by cartag

already acquired demands that now,

The knowlcd!_-.'{‘ of towns shounld, whencver

o, the sewage
and in tho futare, the scwag
L}
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posstble, e utilised on land in the prodaction of crops
or dairy produce, failing this, the sewage  should
be" freed from §ts solids by precipitation and subse-
quently purified on land laid out as filter-beds, cfficient
purification, and not the production of crops, being alone
arrived at. If application to Jand is impossible, thea
precipitating processes alone must bo relind on, and where
the sewage can be turned into the sea, and effectually
got rid of without nuisance, there it may be allowahle to
waste valuable matter which cannot be utilised except ab
a cost destructive of all profits from ity utilisation.

Nuture.

M. PASTREUR'S EXPERIMENTS.

(Coutiuned from page 161)

In our first conversation with M. M.
Chamberland it wag stated that t}

anthrax had now passed out of the
mentation, and that the ahility to prepare & protective
vaceine,” which is the term given to the prepared virns,
Was an accomplished fact ; that the use of 1his
larly resorted to over large arcas of P
practice was steadily increasing,

Pasteur and
e work conneeted wigh
department of experi-

was regu-
rance, and that the

Since the first public demonstr.
protective inoculation for anthrag in fifty sheep at Ponilly-
le-fort, necar Mclun, in 1881 the number of vaccinations
had gradually increased unti] the returns for the
mouths of the present year show th
to tae provinces of Franco and other countrics, vaccine
sufficient to inoculate 153,125, animals. Woe were also
informed that the results of this v
favourable, as shown by the
districts where this me

ation of the efficacy of

first four
at there had beon sont

aceination were highly
altered fato of wortality in
thod has heen adantad o1 a

178

sriments.
3 Pustenr’s Eeperinen

. , fifty to one,
from anthreax o cattle having dropped from Ity

and in sheep from fifteen to one.

Although a knowledge _0{ the \eination is based has
present systom of protective vaccind 10t be out of place
been very broadly disseminated, it mi;ly 1;101 d views on the
here to briefly stato the most generatly

i ific
ous and speci
J i i any contag:

: nection with m i : ¢
s of tain mICroscopic orgamsms? of
cd, aud experiments
actual causc of the
so closc a

principles on which the

digeagses of onimals, cer o
vogetable naturo have been demone: hr
tend to prove that if these be ‘not \ l0 it
discase, they bear some definite rela

: ts WlthOm thell plc
t

In cach of

scnee in the blood or tissuo? of the 'sf(f:czct;:fs e

the soparato discascs t0 wlu.ch rcfc?'eu o b b

2o is an organism or Virus wlucl_x 19 s} e

f;il:;:sol,sand which may by microscopic, ch;:n:} f‘ a,ny e
manifcostation, be differentiated from the vir

discase, ' | .
These Organisws are capable of fgrzwul]f;rc ncno e

’ i vOora
ing i itable moedia, and under fa : :
D e & ésidc tho animal body. This pro
tormed cultivation, With-

irco-organism 18

into tho details of how auy mirco organi )
g0 of any particular discasc, we may
" irus to produce the full ov

of tewperature; &c., ow :
coss artificially carried out 18
out cuntering
proved to bo the ca

stato that tho capacity of the v

ified by cortain
. may be modifiec ‘
fatal offects of ihe dlsczszay )l’)y treatment outside the
3

dored capable of indu(':ing only
attcnuated) ; or this power

t. On
ms of trcatwen
for e it is held

circumstances ; that 18 b

body tho virus may bo ren (

a mild form of tho affection

may bo intensificd 1.)y other e

B oxpcnoncotlimsbfdy of a virus capable of
i jon into the

that the introduction 1ot

. the
disoase secures

- ; Aild form of the

giving rise to &
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fatal effects of the more powerful vieas. This protective
virus Pasteur calls 2 « vaccine.” As ordinarily carvicd ont
n France, protective inoculation is accomplished by the
use of two ““vaccines” known as first and sccond. The
latter, much more powerful than the former, is cmployed
within fourteen days after the weaker,

To meet the demandy upon the laboratory work for
the supply of anthrax vaccine, tho preparation of this s
now carried out in an establishment apart from the experi-
mental laboratory in conncction with tho ticole Normale,
where it was originally started. In tho Rao Vaquelin,
uuder the charge of solucated assistants, M. Chamberland
carrics out the preparation on a large seale—the necegsity
for this being apparent when regard is had to tho state-
ment of the quantity demanded for Irance and other

countries. In this manulactaring laboratory, on the
ground floor are arranged the 1

arger apparatus for making
the boiullon or me

ab liquor, and stoves for its storilisation
previous to tts being sown with the orgamisms which induce

the discase. Here too, are stoncs in which the sowings
are subjected to certain definite degrees of heat, in ovder
to produce the required attenuation ; and apparatas for
the filtration of water for special purposes.

above include the hot chamber,

Tho rooms
m which a certain tempera-
ture is maintained. 1lere thg broth i tested after its

sterilisation, and the differeut sowings and vaceines are
kept for definitc periods. In  anothor apartment the
decanting of flasks and filling of tubes with tho vaccine is
carricd out, while close by these 'is a store for the broth, &c.

So true and correet has the preparation of this vaccine

been maintained that for four years no fresh importation
of anthrax material has been required,

To satisfy our interrogations, and to give, us familia-
rity with manipulatory details, a rabit was placed at our
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ation with virulent vaccmc’- 5 t]ile ‘;:tl:l’
of anthrax, which has the power ?f mducu]]gh t :uin:ial.
cffects of tho discaso if inoculated 1to a hc: tm){:’ out the
This gave us an opportunity of aﬁtu'all])’fca'; yt he starting-
preparation of the protective matel.‘m drfo do under the
point of the process, which we continue s we remained.
supcrintendence of our instructors as ,long & ated bouillon
From this serics of cultivations the 1mprctg";1 the produc-
is carriod through the various stages, unl i e heso
tion of what is known as first and sccond vaccine.

¢ those
two degrees of strongth, it must be un@crsti?lofilea;  thoso
invariably employed at present 1o secur;ing o
‘ ’ 13 . l "
i ity from either artificiaily
ey o “m?zm Znt;hmx. The obtaining of. a proper
e for the double inoculation of all
time,
animals to be protectcd, although secur;d ‘:Ztion >
:L ar:)};crly regulated temperature, and -t cbt‘.;l » ot
‘ V} on, can only be determined cxactly by (hr.cc \ rl Slﬂﬁ
)3 ' 4 j
;' yf z,mima]s. “The proof by experiment 18 a.o.ned ot
o tgand satisfactory. M. Chamberland e'm.phasxs:; t-‘ct‘,
mcr:,' ularly remarking that its non-recogmtxol;l‘ ?n sbri f
- couti ded as the chief causc o
rying 1 xccution bo regar :
ml1 r{m{gi{:::z: had been reported where the Pasteu:wgl
o of i ed.
" l:l od of proventive inoculation hadh'b;eg ::?:n;sport
et i ils which, in th
i ori ther into details h,
Wltig)l{)tceztx;;:;%sg:y: I would only 'desxre‘tcl)l sltla,gee::i:;,:
o {ect regularity {L;ld cxactngss Wltl'l thlfoma | details
Y p'er W ‘oh;D manufacture of this vaccine,  iho
s he bouillon to the filling of the tubes ich
o the conviction upon the glxn
t all 1s dirccted upon the rec?g-
lo or idea, and with the view

disposal for inocul

naturally oc .
first and sccond vaccine

preparation 0 b
aro to transport it, imprcds
of even tho uninitiated. thf,x,
nition of some fixed princip

finite object.

of attaining somo definite o)
The same gcuf
im force in the pre

and regulation of details

* P .
. wiples
ral princiy ¢ employed as a

paration of the vaccm
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protective against anthrax regulate the manutacture of
that which is used ag a prophylactic for “rouget.” With
the latter, however, the modification of tho virus is moro
gencrally effected by passago through rabbitsthan through
the stove, although it was stated that this same cud could
be attained by cither mothod. Tho proper attcouation of
this virus, like that of anthrax, is arrived at by mcans ef
experiments on living animals, And, as in tho latter
diseasc, a first and second vaccino is said to bo requisite.

In the consideration of this part of the subjeet it will
be necessary to have regard to the fact that, while there
can be no doubt as to tho identity of charbon or anthrax
of France and splenic fover of Britain, it has not yot heen
80 clearly demonstrated that “ swine fover” and rouget”
are identical. To dotermine their dontity or di

tion scoms to us absolutely nccessary before we
to reason from analogy.

flerentia-
prosusne

Summary.~The two discascs for which g proloective
vaceine is provided by M. Pasteur, a

re “anthrax” or
““ splenic fever” and “ rouget,”

That the thoroughly carcfal and sciontific mothod of
procedure in the laboratory, the exactuess in preparing,
and {mplicit faith in the poteucy of the preparations, all
warranted and supported by oxperiment and statistics,
indicate their adoption whero prevention of cither of the
diseascs is deemed necessary,

That it is highly essontial, i order to provido protee-
tive inoculation in (ireat Britain, it will be a matter for

consideration, as to anthrax, whether it bo cconomical,

having regard to the comparatively small fatality from
the discase, to use the virug prepared by Pastcur and
imported dircet, or to havo it preparet in the Socicty’s
Laboratory hern, always boaring n mind that it is
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absolutely nccessary to test tho strength of the viras,

whother prepared abroad or at home, by dircet experiment.

That tho proparation aud practical usc of the vaccine
can be carried out in England.

That beforo any further steps .bo taken res};:ez;t_mi
providing & protoctive vaccine for sw.me fover o% t ;t mzf
carried out by M. Pastcur the identx-by or non-i enti ); o
rouget must be proved. This quostion, I believe, 18 o
undor tho consideration of the Agricultural Dcpartt;)cnin !
the I'rivy Council, and I hopei wo shall shf)rdy e in:
position to form a definito opinion on the subject.

MThat wo sccord our thanks and gratitude to M. M.
Pastour, Chamberland, Roux, and the labc.)mtory W(?l‘k(‘l‘S
for tho courtcous and ample assistance whick they yiclded
us in tho attainment of the objects in view.

Appended Js o table of Statis.tics procured fron;
M. Pasteur’s business agent, showing the num'ber o
animals vaccinated and the rate of mortality. Thxaf table
shows rosults corroborating the figures mc?tioncd. m the
body of the report, and which were the estlmabe.gwlc;a by
M. Chamborland in conversation which we had with bim.

inati : and
Preventive Vaccinations against anthraz, rouget,

Jowl cholera.
Fowl
Anthrax. Rouget. Cholera.
Date, Horscs, | Cattle. | Sheep. Swine. { Fowls.
L ]
o 7,231 | 74,550 | None | Nonc
{%é 2 gég 41,823 {306,870 { Nonc NO:IB
1883 1 346 32,230 1353,330 } 3,216 700
884 ‘384 | 40,500 (361,108 | 53711 3,160
{88") 1,298 ( 41,982 401,62:1 1 gggg 3,:;%3
v y y 3058, ; o0
1] 3 No figs.| 20,541 [132,5 :
156 Lo April 0 ‘ Liven.
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Since vhe first annual report of the Veterinary surgeons
on the results of the vaccinations, the rate of mortality from
anthrax, amongst animals preventively vaccinated has
fallen to from two to five per thousand as comparcd with a
rate of mortality of from 100 to 250 per thousand, which

obtained provious to the introduction of the system into
the localitics.

The Committee recommended that a sum_not oxceed-
ing £100 be alloted from their annual grant to Professor
Robertson to enable him to carry out experiments with the
virus of anthrax and of quarter-ill, and that a sum of
£50 be granted to Professor Brown for furthor oxperi-
monts on the lung worm in cattle and sheep.

This report was adopted.

COMPOSITION OF CASTOR CAKE.

By M. Huames, F.C. S

During my residenco in Colombo in 187
analyses of the abovenamed cake were made by myself on
behalf of the Planters’ Association, and the results
be found on page 15 of my official report. T
howaver, deal only with the organic constituents, and givo
the proportions of oil, albuminous compounds, mucilage,
fibre, &c., and do not afford information respecting the
chemical composition of tho mineral portion or ash of the
cake. I have, therefore, obtained a fair average samplo
direct from India and hope the particulars of tho analyscs
may be of interest to the readers-of the T, A —

In 100 parts of white castor cako 1=

8 scveral

are to
hese anal yses,

Water ... .. .. .. .. 704
Organic matter (containing Nitrogen 755) ... 8517
Mincral matter* .. 68)

p———

10000
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