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PLATE If.  PARTS OF THE ALL METAL SEFDR-HOPPER

1. Brass hopper; 2. S:ed box: 3 The stirrer; 4. Bottom hilf of the
hopper showing the 3 projections; 5. Top half of the hopper showing
how the disc (3) is screwed on: 6. 7. Discs 9. Wooden hopper showing
the side holes for the ropos- 1, Tin tube; 11 Bamboo tube.
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-+ AN-IMPROVED ALL-METAL SEED-HORPER.
By R. SWAMI RAOQ, L. Ag.,
Superintendent, Central Farm, Coimbatore.

_'T'he importaiee of the seed-drill in* cheapening-thé ¢ost oft erop
“préduction is very well known. - It economisés labour in’ sowing a
-large area. More uniform distribution of seed ‘is ‘nsstired: than in
~broadcasting. Inter-cultivation of crops with bullock power:is render-
ed possible. Above all, it énsures a betier return from thefand, which
‘18'what is' wanted.” "In tRe West, seed-drills have 'been parfettéd; but

their cost is so high that their general use i§, not" 4 prattical proposi-
tion in this country. at present. T

2. ;Seed drills are in cdmmon yse in black cotton " soil aress, @ the
'Deccan, Guntur, Nellore, Mysore and other places. Drills, nust have
" probably ‘originated iri these places on accsunt of the:dearth of, lahour.
Tt may be interesting td note that in places where drill cultivation is
nVogue, ryots do' not | maintain more" thdn . one- pai¥’ of cattle: for
_managing 20 tg 40 acres. This fact is enough to prove that ;the drill
/is‘a labour saving impldtment, ] . \z\ 1

“*: " The'ryots use diffeent driils for different crops;:chdlam driil  for
-sowing cholam, cotton drill-for drilling cotton; - sagi-drill for reising
‘ragietc. Buteach drill is provided with a sded-kopper; with-Holés to
_suifithe size of the sseds. Seed is dibbled . gzenerally: by using the hand.
“AH Chitnot dd _this. wprk engur_i-n;';,uniiormit‘y “Of “béed  distriBution
which depends on the.dexterity of hand—4 Varj{iﬁ‘g' factor.

, ' .
. To obviate the necessity for keeping more than one hopper for
. sqwing different crops the “hopper described below has been’designed.
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The improved ho
provided with g stirrer
seed box and the stirrer s
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ing. Gaps in sowing when
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the holes can be clo

Particulars of
given in the table below :

*

a few

pper is also fitted
- Wherever the dr

s ragi, tenai, cumbu,
bunch ground-nuts.
hopper.

the seed. Seeds drop
hopper. No seed dro
handfuls of seed alte
A movable disc is fitted on
by turning the same clock
sed or opened.

after the wooden model but with

It consists of two parts,
resting on the tubes,
s which is the case wi

cholam,
This is not possible in the
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this difference,

the top half ang the
There are no side holes
th the wooden hopper.
is provided with a number

By using discs
for sowing all
cotton, paddy,

Ds if there is no stirr-
rnatedo not occyr by
the top of the bottom
wise or anticlockwise

trials made by using the metal hopper are

. ] . Number of
Time taken Quantity of revelutions Calcula-
Name to empty seed used | of the stir- | ted seeq
1 theseed |in the box Ter required | rate per Remarks.
box to dischar_ge acre
the quantity
‘
Cholam 10 minutes.[ 2 1. 600 1164 1b. | Figures calcu-
l%ted are based on
. . . the assumption
Tenai 30 11'5 oz, . 1832 2, that the rate of
walking of work
Ragi 0, 9 ., 1733 I'S,, |enimals i3 g¢ 2
. & %1;lles per hour.
) . € seed rate can
Horse-gram | 20 secongs| 2 Ib. 175 950 |be reduc;daoer ine
. Creased by Jower-
Bengal-gram i;nmcute;s&' 21b, 133 75 . |ingor increasing
Seconds. th el number of
. 3 revolusions per
Maize ;’;;‘c’:)“n‘gf 2, 115 8 ,, |minuteor by us-
ulx{z discs with sm-
Cotton 3 minutes & 140z, . aller or bigger
20 seconds. 0% 232 106z, holes.
* The writer is indebted to Mr, N.G. Charley,

cultural College,

for the idea of the

stirrer.—

Research Engineer, Agr’
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i ints of this hopper-are:- .
e g Omftbx;ital and therefore lasts long. It is always
It is made O

. i i of and rat
" It is elegant in design, fire pro

worth its weight of metal.
proof.
iiy isc
y ing discs.
only by changing . .
i j which fit

= eel Ed.b ttom half is provided with three projections
it e bottol fi

¥ . S C bette

; is . ' : ich helps in
with this h?Dpe" :ded with a seed box and a stirrer which help
iv. It is provi

i istribution of‘seed. s necessity
the uniform dls'mbdmc shutter to open or close the holes a
v. Thereis a di1sc ¢

like
demﬂnds'lf the stirrer gets out of order- the hopper cen be used
vi. e stir

ith the hand. ‘
ing seeds with t . _ '
the wooden 1“05 fo;::‘:o M. R. Ry.. Rao Bahadur C. Tadulingam Avl.,
My thanks are

ineer and to
ipal and N. G. Charley, £sq, the Reserch Engineer and (0
Princxpalla‘alf; Sui)rahmanya Sarma and V. Viswana
Messrs. A. 1.0

ered in making trials. | )
THE ECONOMIC DANGER IN THE INTRODUCTIO

NTS
OF SOME FOREIGN ANIMALS AND P[;AS
BY T. V. RAMAKRISHNA AYYAR B.A. Ph. D, F.Z. 8.,

' i kinds of seeds
sed for sowing all‘ .
The same hoppej\c::nlt)fnﬁous rope for fixing it on to the drill

(Madras Agricultural Department.)

i and
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sea but even by air, there is every likelihood of undesirable and
harmful exotic forms, gaining admission into the country without our
krowledge. This is the case particularly with insect pests and plants
of different kinds. In this paper an attempt is made to survey the
present position with regard to some of the important exotic plants
and insect pests which are aiready with us or are likely to be intro-
duced, pointing out the evil effects resulting thereby, and to offer
some suggestions in the way of preventing such introductions as far
as possible in the future.

Indigenous, Exotic and Cosmopolitan Forms. In the study of
the geographical distribution of different forms of life inhabiting
the world, it will be found possible in many cases to divide the flora
and fauna of any region into two groups, vis, those which are natives
of the tract, and those which have managed to gain admission into the
region from outside—ths forms included under these two groups being
popularly known as indigenous and exotic forms. Such a grouping
however, may not be quite accurate in all cases, unless one has reliable
records or the history of each and every plant and animal inhabiting
any country. But for all practical purposes, a classification of this
kind based on the knowledge, observations, and experiences of scienti-
fic workers, might be sufficient and satisfactory to a great extent. In
addition to these two categories, we have also to note that some plants
and animals have a world-wide distribution and are practically cosmo-
politan. To make our knowledge of these different categories of
organisms as correct and complete as possible, at least as far as
the future is concerned, a biological survey of every countryv will be
extremely valuable not only from the point of view of the pure biologist
but also from an economic point of view. The United States Govern-
ment maintains such an organisation called ths United States Biological
Survey for such a purpose, an arrangement which every civilised
country might copy with great advantage. Of these three categories
into which the fauna and flora of any country may be grouped, we are
in this paper more concerned with what are known as exotic forms
and the influences they exert on the economy of man. It has been
found by practical experience in many countries that in the great
majority of cases, introduced forms become far more destructive in
their new surroundings than in their original native habitats. ‘This is
biologically explained by the fact that all organisms in their native
surroundings have to contend against manv natural enemies which
play their role in preventing these creatures from undue multiplicat-
ion; whereas in their newly adopted homes many of them find that
such natural checks are absent, and on that account multiply rapidly
and thereby become pests [t may be argued that the new insects in-
troduced may not be able to contend against local insects, but the
experience so far has been the other way.
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Some Experience with Introduced Forms. Before dealing with
the probable influences of thoughtless introduction in the future, it
will be worth while to have some ideas regarding the results man has,
and is gathering. of careless and unrestricted transportations already
made of undesirable forms of life from countrv to country. The in-
troduction of the rabbit by the early settlers into Australia was later
found to be a blunder of the preatest magnitude! Within the course
of a few vears the creature increased abnormally with disastrous
results; so much so, that in some parts of Australia sheep began to
die of starvation since the rabbits had eaten away all the grass! The
same has been the storv of the well intentioned introduction of the
mungoose into the West Indies. This little carnivorous mammal
(Herpestes birmunicus) was purposely introduced from Asia to be used
as a natural enemy of a species of rat, which was causing serious
damage to the sugarcane crop in the islands. Though. in the beginning
some reliel was visible from the rat pest, in course of time it was
found that the immigrant mungoose itself began to show evidences of
becoming a pest in its turn; a number of useful lizards, birds, etc.
were found destroyed by the mungoose and at the present moment the
creature is found to be a veritable pest in some of the islands. While
such has bzen the history of higher and bigger animals one can easily
conceive how easy it will be for smaller organisms like insects, mites,
fungi, seeds of weeds, etc.. to et dispersed, or transported with diverse
commodities like stores, provisions, live plants, ornamental shrubs,
orchids, packing materials, etc., which are now-a-days exported and
imported from various regions. The United States of America has
been one of the preatest sufferers from damage caused by imported
insects. In that country where this subject has bsen receiving some
attention for some decades the names of such imported insects as the
Gipsy moth, the San Jose scale, the Europea\n corn borer, the Japanese
beetle and the cotton boll weevil are dreaded; these are notorious’
forms which managed to gain entry into the states and h.ve been
giving considerable trouble and causing enormous damage to the
farmers. Striking examples of introduced insect pests in India are the
Potato tuber moth (Pthorimoea vperculella), the diamond back moth of
cabbage and other Cruciferae (Plutellu maculipennis). the coffee green
bug (Lecanium viride), the apple wooly blight (Eriosoma lanigera), and
the fluted scale of orange (Icerya purchasi). Potato growers, coffee
planters and fruit growers in India will readily testify to the fact that
some of these insects have become major pests in their adopted

* country and some are likely to become a menace if proper measures

are not adopted in time. ' Coing to plant introductions of a similar
nature we have two well known and notorious examples in the Prickly
pear (Opuntia spp), and the Lantana (Lantana spp) both natives of the
New World and introduced into parts of the Eastern Hemisphere with
the best of intentions. Some account of the early history of the
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subsequently in 1917 a more comprehensive order was promulgated
to control and inspect imports into British India of various suspected
materials. This dealt with the restrictions applying to the admission

of things like potatoes, flax seeds, cotton seeds, coffee seeds and .

plants, Rubber plants, sugzarcane, etc.. and the penalties for the
infringment of the rules. The rules insisted on pest free certificates
being got from the consignor in the country of origin on some and
fumigation in the case of others. The importation of overseas
consignments of plants was 1estricted to eight important ports in
India including Madras, Negapatam, Dhanuskodi and Tuticorin in
S. India. Restrictions were alco imposed on the import of plants,
etc., from abroad by post giving powers to the postal authorities to
deal with them in the proper manner. Passengers bringing live plants
were also made liable to subject these imports to the same restrictions
such as examination, fumigation, etc,, at the port of entry. In this
connection, it may be interesting to record the writer's experience
while on board a passenger steam-ship across the Pacific in 1926, a few
hours before the ship entered the harbour of San Francisco; remnants
of all vegetables like cabbage, tomotoes, etc., fruits, like bananas, oran-
ges, melons, apples, etc., and similar perishables stocked for use of the
passengers and crew on board and those with the passengers were all
thrown overboard into the sea before the customs officers admitted
the ship into the harbour and only properly treated and certified
packages of fruits and other vegetable parcels were allowed to he
brought ashore

In spite of such restrictions it must be admitted that there are
various chances of pests of different kinds gaining admission, unless
these restrictions are thoroughly overhauled and carefully worked
out, and properly trained men are deputed to attend to this work at
the important gates of entry. A more thorough set of rules covering
all possible imports of a suspicious nature should be framed and .
regular system of plant quarantine should be established, Last year
the National Plant Board of the United States of America issued a set
of regulations approved by all the 48 states under the title ‘ The Prin-
ciples of Plant Quarantine’ which is a valuable contribution setting
forth the principles that ought to be applied in the establishment and
enforcement of plant quarantines. It mav be found valuable to ve-
produce the same here for guidance of plant pathologists and entomo-
log rists who have to play an important role in this matter.

Principles of Plant Quarantine.

. Refinition. A quarantine is a restriction. imposed by duly constituted
quthorltree. whereby the production, movement or existence of plants, plaut
px‘dducts animals, animal products or any other article or material. or the
normal qctnvlty‘ﬁgpersons is brought under regulation, in order that the intro-
' ductxon or spread of a pest may be prevented or limited, or in order thut a pest

’
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already introduced may be controlled or eradicated, thereby reducing or avoiding
losses that would otherwise occur through damage done by the pest or through a
continuing cost of control measures.

2. Basisin Logic. Since the ends to be attained by a quarantine and the
measures required by it could not be undertaken by private individuals or groups.
involving as they do restrictions on areas, persouns, or activities for the benefits
of wider interests or the public at large. resort to regulation imposed by public
authority is logical.

3. WNecessity. Establishment of u quarantine should ‘rest on fundamentul
pre-requisites, as follows: (1) The pest concerned must be of such nature as to
offer actual or cxpected threat to substantial interests; (2) the proposed
quarintine must represent a necessary or desirable measure for which no other
substitute, involving less interference with normal activities, is available; (3) the
objective of the quarantine, either for preventing introduction or for limiting
spread, must be reasonable of expectation; (4) the economic gains expected must
outweigh the cost of administration and the interference with normal activities,

4 Legal Sanction. A guarantine must derive from adequate law and
authority and must operate within the provision of such law.

6. Validity. A quarantine established for the purpose of attaining un
objective other than that which it indicates or defines is open toserious ercmm
even though the actuil obiective is itself desirable.

€. Public Notice. 1f the circumstances will permit.'public notice of a
proposed quarantine should be given and those interested should be invited to
contribute facts in their possession. But if the objective would be defeated by
the delay required for such notice and discussion, duly constituted authorities
should assume responsibility for the decision to impose or withhold quarantine
action.

T. Scope. The extent of restrictions imposed by a quarantine should be
only such as are believed necessary to accomplish the desired end. but on the
other hand the objective of a quarantine should not be jeopardized by omission
of any necessary restriction.

8. Relation to Eradioation. If a quuarantine is imposed in order that eradi-
cution of a pest from a given area may be undertaken, the restrictions involved
may properly be Télutively extensive because of the importance of the objective
sought, and because of the time through which the quarantine will operatwe may
be expected to be relatively limited.

9. Relation to Retarding Spread. If a quarantine is imposed for the
purpose of limiting or retarding spread of a pest, but without expectation of
eradication, the restrictions imposed should be such as are in line with the
objection of the quarantine and should recognise the fact that continuance of
the pest in the aren where it is established, or possibly its spread in time to new
areas, is expected.

10. Co-operating Authorities. Since quarantines usually involve relations
hetween public authorities. such us those of the government of one country with
that of another. or of Federal and state governments, or of state government and
local authorities, the co-operative relationship that is necessary to adequhte
enforcement should be clearly r¢cognised and duly provided for.

“11. Co-operation of the Publia.’ 'Because of the fact that quccess ofa quamn-
tine requires that its restrictions be fully maintained, it iz éssential that all
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persons who are affected by it adbere to its requirements. In order that this end
may be obtained the administration of a quarantine should seek the intellegent
co-operation of the public affected, rather than depend exclusively on police
powers, the imposition of penalties, or resort to court action.

12. Ctarity. Inorder thata quarantine may be administered readily and
consistently, it should be designed with care. should be phrased clearly, and
should be made us simple as is consistent with legal requirments and the
objective to be attained.

- 13. Information Service. Since the persons affected by a quurantine may
not reasonably be expected to possess full or accurate knowledge of the circum-
stances that make it necessary, or the nature and importance of the aim sought,
und since compliance with quarantine restrictions will be more complete if the
objective and plans are understood. measures should be taken to set forth the
conditions existing, the meaas to be employed, and the end to be attained, and
these measures should be continued from time to time as the undertaking
proceeds towards accomplishment.

14. Research. If an emergency requires the establishment of a quarantine
before satisfactory biological data are available. provision should be made as
soon as possible for extending the fund of biological knowledge. The authority
that exercises the richt to establish a quarantine should command or szcure the
means for biological research, both in order that the quarintine may be made
more efficient and in order that the restrictions may be lessened where possible.
The need for research, however, should not be permitted to delay the establish-
ment of a querantine believed by authorities to be desirable, thercby jeopardizing
the objective that might otherwise have been attained.

16. Modifications. As conditions change, or as further facts become avail-
able, a quarantine should properly be modified, either by inclusion of restrictions
necessary to its success or by removal of requirements found not to be necessary.
The obligation to modify a quarantine as conditions dovelop is a continuing
obligation and should have continuing attention

16. Repeal. If a quarantine has attained its objective, or if the progress of
events has clearly proved that the desired end is not possible of attainment by
the restrictions adopted, the measure should be promptly reconsidered either
with a view to repeal or with intent of substituting other measures.

17. Notices to Parties at Interest. Upon establishment of a quurantine,
and upon institutions of modifications or repeal, notices should be sent to the
principal parties at interest, especially to Federal and state authorities and to
organisations representing the public involved in the restrictive measurcs,

When rules and regulations based on the above principles are
framed and a rational and thorough system of quarantine is established
at all the important ports and land gates to the country, and when
thoroughly capable and trustworthy men are appointed for this work,
and the public properly educated on the necessity for such measures
in the interests of the natica, we might rest assured that a consider-
able part of our anxieties and apprehensions regarding pest imports
will gradually disappear and save the country from many undesirable
plants and animals.

PASTURES AT THE LIVESTOCK RESEARCH
STATION, HOSUR ~
By T. MURARI, B.Sc. (Oxon), F. L.S,
Superintendent. Livestock Research Station, Hosur. S. India.

The area of the Livestock Research Station, Hosur, is over 1(?00
acres of which nearly 1215 acres are laid under grass. The Station
wes under the Remount Depot for hundred years till 1924 when the
farm was transferred to the Madras Agricultural Department. From
the records available it is clear that the paddocks were .ploughed attd
laid down to grass and the grass maragement was similar to that in
England. The records of the Remount Depot unfortunately do not
mention the types of seeds sown, but some of the old hands who
worked on the farm state that they were often detailed to transplant
slips of Cvnodon dactylon. The testimonial analysis .of the paddocks
bear out their statements. The apparently wild species that are found
here have become indigenous and they are harvested, the seeds
collected, stored and sown whenever required. The general appearance
of the pastures existing at Hosur is comparable to .t!lat in Europe
despite the differences in species, and very often visitors who are
acquainted with European pastures have been struck by the resem-
blance. . ‘

Type of Pastures. The pastures in the farm may be clascified as
follows:— Permanent, tank bed, tank bund, channel tfan.ks, temporary
and irrigated. These pastures except in the case of irrigated pastures
are periodic in that the growth is governed by the monsoons.

The permanent pastures may be sub-divided into upland and
lowland pastures In the uplands in addition to Andropogon contort.us
and Cynodon dactylon the following are some of the common species
noted: - . . ‘

Andropogon pertusus, Digitaria sanguz.nalf'.. bpomhulu.s diander,
Eragrostis bifaria, Eragrcstis pilosa, Eragrostis ciliata, Chloris barbata,
Desmodium triflorum and Indigofera enneaphylla. .

In the lowland pastures similar species including Panicum javani-
cum are found, but in the portions which are likely to be .damp
Cyperus rotundus, Andropofon annulatus, Andropogon caricosus,
DPanicum repens and Andropogon halepensis and also a great number
of Desmodium triflorum may be seen.

Under the shade of trees and buildings in the uplands and lowlands
the following species are likely to predominate:— o

Panicum javanicum, Digitaria sanguin‘ale var. cilian". ng"_ztan.u
sanguinale var. extensum, Apluda waria, Eleusine aegyptiaca, Setaria
intermedia &c. e :

* Adapted from a paper on * The Study of Pastures and Meadov;s at Hosur
read by the author before the Indian Science Congress, January 1932,
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These in addition to Chloris barbata, Andropopon pertusus and
Cynodon dactylon may also be noticed by the roadsides and under
shade where there is certain amount of grazing.

Meadows, as such. are not known to this country. Some of the
areas in parks of some of the cities may ba classed as meadows. The
grass may be mown or cut with sickle, but except under garden
conditions no watering or flooding is ever done. When opportunity
presents itself they are grazed as well. These are not periodicin that
they do not directly depend on the monsoons. As long as there is
water in the tanks the growth cquld be kept fresh and continuous.
In the Panicum maximum and Pennisetum purpurcum pastures mainly
owing to intercultivation with ridee plough the number of other
species that may present themselves are eliminated quite effectively,
While the above are more or less pure crops, Medicago sativa generally
has a mixture of other species like Panicum repens and Cyperus
rotundus among others depending on the seeds brought into the avea
through irrigation mainly. Panicum maximum and Pennisctum
purpurea areas may he classed as permanent irrigated pastures and
Medicago Sativa and Trifolium Alexandrium when grown as temporary
irrigated pastures. :

There are two large tank-beds which give an appreciable amount
of grazing. Some of the species noted are Eriochloa polystachya, Pani-
cum repens, Panicum interruptum, Panicum trypheron, Panicum colo-
num, Cyperus rotundus &ec.

On the tank bunds and channel sides, Panicum maximum has heen
largely planted and it seems to thrive quite well; more over, the grass
is quite useful for minimising erosion. In addition to Panicum maxi-
mum the following species grow in places laxuriantly:—

Andropogon annulatus, Andropogon Schoenanthus, Andropogon
halepensis, Imperata arundinacea, Lecrsia hexandra. Eragrostis major,
Panicum fluitans &c.

Temporary leys are not included in the rotation in this country.
At Hosur Chloris Gayana and Pennisctum cenchroides were introduced
with a view to lay down paddocks to permanent pastures. Experience
however shows that these grasses are more useful for temporary leys
rather than permanent. When the paddocks are sown with either
Chloris Gayana or Pennisetum cenchroides, at first the pasture is pure

but in time other species appear and later dominate the situation.

Quantity and quality of pastures. Quantity and quality of
pastures are dependent on several factors like season, moisture content
of soil, the stage of growth and the flora of the population, the type
of pastures and the chemical composition of the herbage. The average
vield per acre on this farm for each year is given below. This does
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not include grazing which is done prior to the rains and the aftermath
which is also grazed.

Yeur. Rainfall. Yield per avre. Renarks.
1924 23 J0 03 inches 1546 1b.
1925— 26 2937 - 1024 ,,
19.6--27 1560 " 17 .
1927--28 3381 " 1781 ..
1928--29 2793 - 726 .
1929—--30 3389 " 573 ., Crop attacked by
1930—31 3310 " 668 . army caterpillar

Wha=n th2 author worked on the nutritive value of pastures in
Oxfordshire in 1925 --26 he came to the following conclusions: —

(1) That in general, chemical composition and nutritive value of
pastures do not depend on the chemical and mechanical composition
of soils alone.

(2)  The stage of growth of the herbage is the determining factor
in composition and feeding value and in this respect each particular
set of conditions p-oduce a specific effect. This effect is shown in the
cstablishment of a zenith period whose onset is early and prolonged
omthe good pasturcs and late and short on the poor pastures.

(3) Confirmation of high quality from the practical standpoint
with phosphorus and ealcium has been obtained.

(4) That manurial content of pastures show certain variation
which can he related to its reputed quality.

ta) pood pastures show high content of phosphorus
pentoxide

(b) pastures with hieh lime contents usually have a large
amount of crude protein.

(5) That splashing (sand) has a profuse effect on the nutritrive
valuz of pastures from the point of view of the grazing animal.

So far as it has been possible to study under local conditions, some
of the conclusions mentioned above seem to hold good in this country
as well, but with certain modifications. It is noticed that a particular
set of conditions produce a flora suited to those conditions. Even
here there isa zenith period for each type of conditions but it is
governed directly by monsoons. If there is no rainfall there will be
..o growth despite the season of the year. It is noticed that cattle
will graze the tank bed satisfactorily when there is a fairly good growth
but before the grasses have beyzun to sead. With spear grass (Andro-
pogon contortus) the mature awns are a disadvantage and the zenith
period for this grass is before the awns are properly formed. It must
however bz added that the spear grass has only one growing period
between Szptember and November whilz a number of other grasses
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like Cynodon dactylon, Pennisctum cenchroides, Chliris Gayana etc.
grow right through the year whenever sufficient moisture in the soil
is available. While Andropogon contortus has one zenith period the
grasses which can grow right through the year will have either a
series of zenith periods or by judicious cutting, grazing and irrigation
the period could be kept continuously throughout the vear.

The soil analysis indicated calcium deficiency and calves thrown
on the farm, especially among the Ongoles, were not of normal weight.
From the animal husbandry point of view it would seem that the
pastures are likely to be deficient in minerals. This is being counter-
acted by the inclusion of bone and lime mixture in the ration.

When examining the highly reputed pastures in England it was
noticed that these pastures had a very dense population in any given
area. In one or two pastures the clovers were not prominent. Under
Indian conditions the same conclusion is applicable. In pastures where
there is dense herbage the brousing animal has very little distance to
travel before having its fill. The truth of the statement will be
brought home if the condition of animals grazing on the so-called
common grazing is compared with that of animals grazing on this
farm.

In addition to the density of the population the preponderance of
certain species will have direct effect on the quality of pastures.
While in Europe Rhinanthus cristajalli L., Bellis pereunis L,. Chrvsan-
themum lencantheum L. and Ranunculus bulbosus like Souchws vleraceus
L, affect the quality of pastures, in this countrv weeds like Tribulus
terrestis, Alternanthera echinata, Amaranthus viridis, Achyranthes
aspera,'‘Oxalis corniculata, Mimosa pudica, Argemone mexicana etc.. have
the same effect. In the management of pastures the control of weeds
is essential especially under tropical and semi-tropical conditions
where growth is possible throughout the year.

. The species that have been mentioned under different types at
Hosur are fairly appreciated by cattle. The pastures here were
thought to bhe devoid of legnmes by Littlewood and Narahari Rao
(1930), but on careful examination of pastures two useful legumes
Desmodium triflorum and Indigofera enneaphylla can be noticed in
abundance in certain paddocks. The former seems to thrive in the
lowlands and the latter in the highlands. These are very much appre-
ciated by cattle and their presence will greatly add to the nutritive
value of pastures.

Temporary and permanent pastures. FExperience here shows
that Cynodon dactylon and other ‘bottom’ grasses mentioned above
are well suited for a permanent pasture. Among ‘top’ grasses Andro-
pogon contortus is to be preferred to others for drought resistence.

June 1%331 Pustures at losur. 239
Pennisetum cenchroides and Chlaris Gayana are well svited for tempo-
rary pastuares of three years in the case of the former and five the
latter, It is noticed that in all pastures there is keen competition
between the species., To begin with, the weeds already mentioned
above will kill out the fine grasses like Pennisetum c>nchroides. Among
arasses Cynodon dactylon and Andropogon pertusus, Panicum rcpens.
Paspalum scrobiculatum and Digitaria sanguinale seem to kill out
Pennisetum cenchroides. The latter is very quick growing and it
seems to do very well giving a bulky crop the first year but later it
begins to grow shorter and eventually gives way to other species,
Ghloris Gayana, however, does not become shorter but within three
vears it will be noticed that grasses like Cynodon dactylon, Andropogon
pertusus, Digitaria sanguinale and others begin to preponderate. In
order to study competition between species, counts were made by the
mesh method. The urual quadrats were not used. A circular ring of
4 feet diameter was thrown at random in the paddocks and the species
within the ring noted on the spot. The results given helow show that
competition hetween species is verv real.

No. ot

. Aver- No. - reen-
) Species of ?ﬁ::t\q age Petrcen- Species of ;gu.‘l’%{ An\;zeer Pft;gf]
Na. grasses f’( 't the “{{ft . weeds for 12 per  weeds
found. . 12 ¢ cgung. RBEgss to found. count- count- to
coun- plants, . :
tings. ing. ings. ing. plants.
5 Frogrostis Alternantiicrs
spp 18 15 13 achinnts 28 23 2100
(fully spread)
Clloris bar- Dasmodinnm
bata. 21 178 16 triflorisn 5 04 350
Chioris Logascea
LAYOHG 2 20 16 mollis 2 24 130
Deitsuesettane
conclirondes R({] 25 22
Panicym
Slvoidaan, h Db n
26 Panictn Oxalis
distac tyum 150 125 1¥Y6  cormicndsta 30 2’8 27
Andropogon Aristodochia
portusus 81 YE 740 tidicss i
Pestnisetien: Calotropis
cenchruides 300 250 272 Srgunten 1
Cynodon Adtornonthere |
dactyion 210 17 5 190 seftinats 7 06 06
Pasciin Fagescea molls's 8 06 07
Jlovidun 25 20 22 Vinea sp. 1t 09 14)
Audropogun Vicon indica 2 o3
contortiy 25) 208 227 Kclipta alba 3 o2
ather weeds 37 30
24 Pennisetum Argemone
cenc rroides 136 13 226 mexicona Y o8 14
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No of = pyer- No. Aver- Percen-
Species of gx]':sst age Pet;cen- Species of weegi ng; etage
No. grasses [PO8%  p. gr e Weeds for 12 per weeds
found. 1z coun- ount- plants. found. count- count- to
tings, 1M&- ings. ing plants
Pauicim dis- Alternanthera
tachyun 270 22°5 450 echinata 3 02 (UN]
Cynodon Aciyranthes
dactylon 150 125 250 aspers 7 06 12
Other grasscs 32 30 53 Luphorbic
sp. 6 0's 10
Other weeds 2 01 03
23 Audropogon Sida sp. 1 1
contoriits 270 22'5 327 Lencas stricto 1 o1
Chilorts Vicos indics ) 0l
barbata 84 70 105 Ridans pilosa 1 o1
Eragrostis spp. 36 30 45 Euphorbio sp. 7 0’8
Ponicum spp. 115 96 143 Eclipte alba 2 02
Cynodon Lagusces molles 1 01
dactylon 24 2:0 30  Aliernunthera
Andropogon echinato 2 02
pertusus 177 1475 221 Achyronthes
Digitaris aspera 1 e 01
sanguinale Tridax pro- .
VA, CUIBTES 82 70 10:2 crunthens 2 02
Argamonc
MExICHN 1 .. ot

Grass mixtures. ‘This is a problem not satisfactorily solved for
ranching and farm conditions in this country. Mixtures have been no
doubt suggested for the lawn. Cynodon dactylon is certainly the very
best grass for the lawn. It would be quite useful to include Andropa-
gon pertusus for the lawns on account of the similarity of the habits.

So fat there does not seem to be anv recognised classification of
Indian grasses for pastures. To begin with what are " bottom " grasses
and what are ‘ top’ grasses in India? Cynodon dactylon, and probably
Andropogon pertusus, Panicum javanicum, Eragrostis ciliaris and
Eleusine aegyptiuca may be classed as bottom grasses for pasture
purposes, Symonds has stated that he has grown Cynodon dactylon
several feet high under irrigation. The two legumes already mentioned
could be included under bottom herbage. It must however be men-
tioned that as these legumes are dormant in the very dry periods there
will be patches of land devoid of herbage wherever thzs2 were preseat,
but soon after rains they make an appearance again.

For top grasses, Ischemum laxum, Chloris Gayana, Chloris barbata,
Pennisetum cenchroides, Paspalum crobiculatum, Digitaria sanguinalc.
Andropogon contortus, Andropogon annulatus and caricosus, Eragroshs
Willdenoviana and Panicum repens will be found verv useful.

. o . R . ]
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Pasture s' udy in this country is still in its infancy. Work is being
continued here with a view to throw light on the pastures from the
point of view of animal husbandry.

Summary :—The pastures at the Livestock Research Station,
H. sur, have heen classified as permanent, tank bed, tank bund, channel
banks, temporary and irrigated pastures and studied. In addition to
botanical analysis the quantity and quality of pastures are explained.
The competition between species of grasses is explained and those
species suited for temporary and permanent leys are mentioned.
From observations made at Hosur grass mixtures are suggested.

Acknowledgements. My grateful thanks are due to Mr. C. M.
Ranga Reddy, the Ganja Botanist, Hosur, Mr. E. K. Krishnan, Extra
Assistant Conservator of Forests, Hosur, Professor J. A. 5. Watson
and Dr. H. Bancroft of the School of Rural Economy, Oxford and
Dr. J. Burt Davy of the Imperial Intitute of Forestry, Oxford. The
grasses were collected and pressed by Mr. M. P. Kunhikutty. The
analysis of grasses and weeds in select paddocks was done by Mr, K."H.
Subramaniam.

' References.

1. Littlewood R. W. and Naraharl Rao, H.(1930)-Notes on the cultivation
and management of Grass fand at the Livestock Research Station, Hosur - Madras
Agricidturid Journat XV pp. 63~-71.

2, Symonds, T. d.—ludion Grosses.

THE CULTIVATION OF CUMIN® IN THE
PERIAKULAM TALUK.
By S. V. RAMACHANDRAN, B. 8¢, Ag..
Agricultural Demonstrator, Periakulam.

Cumin is a crop cultivated in very few places in this Presidency
and Perivakulam in the Madura District is one. Approximately it
occupies an area of 300 acres in this Taluk. It is a very delicate crop,
requiring much attention and care. It requires a mild climate and is
grown during the South West Monsoon season in garden lands under
wells. The duration of the crop is two monthsand it is cultivated bet-
ween June and Auvgust.

Good, well drained, rich red loam is best suited for a successful
arowth of the crop, and it is not systematically rotated with any crop.
But it is generally followed either by chillies or late Ragi and cholam.

The soil is ploughed as many times as possible anda good fine tilth
is obtained. Usually seven ploughings are given. After the third
ploughing, good, well-rotten cattle manure, at 3¢ to 35 cart loads per
Tamil Jeeragom; Telugu Jilokara: Malayalam Jecrakam.

* Latin Cumin cynunun,
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acre, is applied and covered. Sheep penning is also done usually. One
or two more ploughings are given. Small beds about 4 feet broad are
then formed so that the sower’s hands reach the middle of the bed with
ease when he sits in the irrigation channel. The length is determined
by the convenience with which they may be irrigated. Small stones,
pebbles and bricks are carefully picked out and removed from each bed.

Sowing is done in the beginning of Ani (June 15th) and it is a very
important operation, requiring much care. The sower sits in the
irrigation channel and sprinkles the seed lightly and evenly bed by bed
and then covers them with his fingers. The seed rate is 10 Madras
measures per 60 cents.

Next comes irrigation, the most laborious of all operations.
The water should be let in slowly and lightly, as otherwise the flow
of water will spoil the crop especially in the earlier stages if allowed to
run fast. The water baled out with a single mhote is divided into two
streams and two men are engaged to guide it. The irrigation channels
should be half a fcot deeper than the bed, so that the water will spread
slowly and evenly. For the first -7 days after sowing, the beds are
irrigated every day and after that every alternate day till the harvest
of the crop. During the growth, three weedings are given.

Pests and Diseases.:—Among the pests and diszases, a leaf cater-
pillar (Laphygma exigua, H.) is known to feed on leaves and tender
buds. But the incidence is only occasional. No other serious pest or
disease is known.

Harvest:—The croo gets ready for harvest by the middle of August
(beginnig of Avani). The plants are pulled out, dried, and thrashed
with light sticks. Cleaning is another tedious process. The produce
is disposed of in the Taluk itself at the weekly markets at Theni where
there are dealers and merchants who are ever ready to purchase it.

The cost of cultivation and the value of the produce is given
below and the figures are worked out for a 60 cents unit.

Economics of Cultivation of Cumin. Area, 60 cents.

Bullock Men Women
Details pairg at  at at Cost
Re. 1 040 020

Preparatory Cultivation. Rs. a. p.
7 ploughings 7 7 0 0
Forming beds 4 T 0 0
Picking stones 6 0 12 0
Manitring
30 cart loads of cattle manure
@ 0-8-0 per cart load . 1s 0 -0
Sheep penning—(500 Sheep) 2 0 0
1 4 0

Spreading cattle manure 10
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Seeds and Sowing
10 Madras measures of seed @ Re. 1

per measure 100 0 0
Sowing and covering 4 1 0 0
lrrigoation.
25 irrigations @ Rs, 2 per irrigation
(1 pair and 2 men) 5 0 0
Aftor-cultivation
3 weedings 60 7 8 0
Harvesting
Pulling, threshing and cleaning 4 20 3 8 o0
Miscellaneous 1 0 0
100 0 0
Gross income 6 kalams of 48 m. m. each @ Rs. 30 I 0 0

Net profit Rs. 80—~ per 60 cents (or Rs. 133 per acre).

THE *FOOT-ROT ” OF PADDY & ITS CONTROL
By K. M. THOMAS B.A.,
Assistant to Government Mycologist, Coimbatore.

In a previous paper the writer (1931) drew attention to the occur-
rence of a paddy disease new to the Madras Presidency and described
its field symptoms as they were observed on Gurikasannavari a
popular variety grown in the Godavari delta. This disease has been
named ‘ Foot-rot ’ which signifies the effect of the fungus on the host
plant. The disease has since been observed on paddy in other parts of
the Presidency also and has been recorded either sporadically or in
artificial culture on over fifty varieties of paddy representing all the
important paddy tracts of the province.

The symptoms of the discase recorded on Garikasannavari are -
essentially the same for all varieties though minor variations are met
with in some. The most outstanding and at the same time the most
easily detectable symptom of the disease is the appearance of pale,
slender and abnormally elongated plants which ordinarily die out with-
in 8 week of the first appearance of the diseased condition. Though
the disease may become apparent in individual plants at all stages in
the life of the crop, from as early as the sixth day aiter sowing to
as late as the mature stage immediately prior to harvest, and is follow-
ed hy wilting in whatever stage it occurs, the largest number of deaths
occurs in the nursery stage ranging roughly from a fortnight to six
weeks after sowing. This does not, however, account for a varying
percentage of seeds which are killed during the period of germination
before the plumule has elongated sufficiently to come out of the soil.
Besides those described in the previous paper, another symptom which
{s conspicuous on well establishcd plants is the fasciculation of the
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roots caused by an abnormul branching of the main roots which gives
the rnot system a woolly appearance. (Figs. 7 & 8).

The cause of the disease. The causal oroanism has been isolated
and found to be a species of Fusarium. Since the perfect stage has
not been obtained either in nature or in pure culture theexact identity
of the funigus has noi been determined. [n several respects the disease
resembles the ‘bakanae’ disease of rice recorded in Japan and which
was attributed by Kurosawa (1926—7) to Fusarium heterosporum, later
by the same author (1928) to Lisea fujikuroi Sawadaiby Hemrni and
Seto- (1928--9) to Fusarium sp., by Ito and Shimada (1931) to
Lisea fujikuroi, by lto and Kimura (1931) to Gibberclla fujikuror
(Sawada) Wollenweber and by Nisikado (1¢31) to Lisca fujikuroi. It
may -be mentioned in this connection that some of the field symptoms
observed.in Madras e g., the production'of adventitious robts from the
upper nodes of grown up plants when they show infection and the
fascxcu]at;on of the root sy stem do not find mention by Jap
workers.. - Agdin, Ito and Kimura (1931) state that 38 pér ‘cént (;‘Pf
mfectedéseedhngs recover - after .tramplantmg, while in the wrner s
experience under South Indian condmons, out of several thouq'mdq of
infected seedlings tramplanted durmg several seasons. not one has so
far sur(rlved transplantmp Somé doubt therefore existsiwhetherithe
*Foot- fot of Madras it ‘r%fﬁwa’l“wnh the ‘bakanae’ of Jowan.
‘Howdvigt" speoimens of the &?serése afidcultures of the fungus have been
submjitféd to prominent Japanede wofkers for reciprocation and their
valuabfe opinion. While the’ Getérminatmn of the identity of [ungus
has ‘to be deferred pending the receipt of cultures from Japan or 'the
opmion’ of spegialists in Japan-and elsewhere, the writer felt justified
in presenting the results of another aspect of his studies, viz., the

'methods of control, in the hope that some’ of the control neasures
which were found to be effective under laboratory and field conditions
may be adopted by paddy growers and the heavy losses sustained on
account of "foot-rot* may be checked.

METHODS OF CONTROL ‘ -

) Seed,treatmeat Following the expenmental evidehde ob-
tamed in the' Iaboratory that the disease is pnmanly seéd-hnrne and
that seedlings take infection at the period of germindtion, a preiimi-
nary field experiment was laid out in December 1930 at the Padd\
Breeding Station, Maruter, to study the effect of seed treatment, seed-
bed treatment and a combination of the two.  Seed collected from an
infected crop of Garigasannavari was used for the purpose. Seed
treatment consisted in the steeping of the sead for 30 minutes in 2
2 per cent solution of. copper sulphate, ‘while seed-bed treatment was
done: by ;he(apphcapon just, before sowing “of 11b. of copper sulphate
to 1 cent of: nursery bed. . The counts of}xseased plants takem up to
the time of tmnsn}antmg shewed an average of 0°15 per cont. t the

i Fo

e 111"116:-03f tl;‘lealthy paddy seedlings 10 days, 20 diys & 31 davs old; 4,5 & 6. Diseased
¢same age. 7. Root system of healthy plant 3
system of infected plant of the same a ¢ maching for mieadt
ge. 9. A seed disinfecting machine fo
seed with fungicides in dry form. 10, Sectional view of the sime (2) drum r(b‘?::::

welded to drum, (c) mixing board s
fastening the shutter. crewed to drum (d) handle, (e) hinge (f) hasp for
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case of seed treatment as against 0°'11 in seed and seed bed treatment,
1'06 in seed bed treatment and 3°28 per cent in the control. Even after
. transplanting, plants raised from the seed treatment plots and the seed
and seed bed treatment plots showed significantly better results than

the controls.

 During the next season (July 1931) a slightly more elaborate ficld
experiment was laid out at Maruter to study the effects of four well
known seed disinfectants viz., copper sulphate (2% solution for 30’),
copper carbonate (2 gm. per Ib. of seed), sulphur (2 gm. per 1b. of seed)
and hot water (55°C and 60°C for 15'). Provision was made in this
experiment tn study the incidence of disease in plump and light seeds
and the use of chemicals six weeks in advance of sowing, immediately
before soaking the seeds and immediately after soaking. Besides
using seed collected from an infected crop of Garigasannavari, the
seed was previously mixed with finely chopped spore-bearing straw
collected from diseased plants. The results showed that copper sul-
phate gave a significant degree of freedom irrespective of the nature
of the seed and the period of treatment. Hot water at both tempers-
tures gave almost complete freedom from disease both with plumb
and light seed. Copper carbonate gave a certain degree of freedom
but not of sufficient value to recommend it as a preventive. Sulphur
gave very disappointing results, showing little or no improvement

over the contrals.
Towards the latter half of 1931 a heavy outbreak of ‘ foot-rot ’
\ ~das found at Coimbatore involving several local varieties. A crop of
Gobi kar showed a severe attack of the disease and the variety sugge-
sted itself as a suitable material for future experiments. The obvious
limitations of conducting prolonged field experiments at a station
about seven hundred miles away from headquarters were overcome
and the avenue of further field experiments was transferred to Coim-
batore. Taking advantage of a favourable second season, a field ex-
periment was launched in January 1932 at the Central Farm, Coimba-
tore, to study the relative merits of copper sulphate, copper carbonate,
formalin, sulphur and hot water. A pure line selection of Gobi kar
was used for seed. The lay out of the plots and the modus operandi
were the same as were employed at Maruter, but the counts of diseased
plants were taken twice a week or oftener as the situation demanded.
On a statistical analysis of the figures obtained it was found that
formalin, hot water, copper sulphate, copper carbonate and sulphur
took ranks in the order of their mention both in the nursery and post-
aursery stages (Vide Tables I, 11 and I1I). There was no significant
difference between the incidence of disease in the broad-cast and

transplant plots.
In the light of the experience gained during the previous seasons, a

more elahorate experiment was 1aid out at Coimbatore in July 1932. The
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-variety tried was Gob; kar. To minimise the element of chance, the
" seed was steeped in a Spore suspension of the pure culture made ‘{n
distilled water, then drained and air-dried before use. Twenty-three

- methods of seed treatment were tried. Unfortunately, seven treat- |

ments adversely affected the germination of seed under field conditions
and were consequently discarded. The results of the remaining
sixteen treatments are appended in Table IV.

Though all the treatments show less disease thap the untreated
controls, formalin, hot water, copper sulphate, Ceresan brand Tillantin,
Uspulun, Semesan (wet treatment) and Granosan have produced con-
vincing results.

Considering the applicability of these methods in practice, one has

“to consider their virtues and defects. Formalin is available in towns
but requires correct dilution before use. In slight excess, it has the
disadvantage of affecting germination. The use of hot water requires
some scientific knowledge and the use of more ‘elaborate equipment
“than what the average ryot can afford or safelv handle. Mercuric
"chloride is a colourless poison daagerous in the hands of illiterate
tarmers. Uspulun, Ceresan brand Tillantin, Sem-san and Granosan
are proprietory preparations and though they are in extensive use in
western countries, it would be difficult to induce the average villager
" to equip himself with any of them. Of these, Ceresan brand Tillaniin
and Granosan are used i dry form and have the advantage that even
if the tréatment is done before the period of sowing, they do not

affect the germination of seed. Moreover, when treated in advance,

- the possibilities of reinfection through infected gunnies etc. are elimi-
: nated. But for treating large quantities, 2 seed-mixer of some type

would be essential. Copper sulphate, though slightly inferior to thess
* preparations in efficiency, has the advantage of availability in every
-Indian village. But it has one draw back viz., that it delays gertni-
- nation by 12 to 24 hours Attempts are now jn progress to suitably
- modify the use of topper sulphate with a view to increase its effici-
- ency. Even with itg Present defects, it would be easier to inducs the
Indian ryot to uge it than other fungicides until such time as when
better remedies are made available within his easy reach in suitabie
packets and at prices well within his means, The departmeutal agen -
- cies which distribute seed-paddy and big farmoars may, however, resort
to the dry treatments which are more efficient and fool-proof in large
scale aperations. The efficacy of the treatment depends on thorouyh
mixing. An efficient and cheaply constructed dusting machine is
illustrated in fig. 9. A design sketch after the design of the Pennsyl-
vania State College Agricultural Experimental Station is givenin fig. 10.

(b).  The utilisation of varietal resistance. Field observations
made at Maruteru station as early as 1930 showed that some varieties
were more susceptible to the disease than others. Side by side with
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the seed treatment trials, a field experiment was laid out in 1931 at
Maruteru to estimate the relative resistance of 12 varieties of paddy
grown at the station. The seeds were previously mixed with finely
chopped spore-bearing straw collected from infected plants. Weekly
counts were taken of diseased seedlings in the 12 varieties, each replicated
four times. At the end of the experiment E. B. 24 showed complete
freedom from disease. Akkuln, Nallarly, Atragada and Vankisannam
showed commendable degrees of resistance, but Kuruva; 18 (Aat, 4,
Swarnariy, Kusuma, Konnamani. Garikasannavari and Basangi showed
varying degrees of susceptibility. Having thus established the existence
of varietal differences in disease resistance, a more comprehensive
experiment was laid at Coimbatore in 1932.  Provision was made in
this experiment to gauge the relative resistance of 41 varieties of paddy
included in which were a)) the departmental strains and 2 number of
pure line selections, representing the main paddy tracts of the pro-
vince. Asan improvement on the Previous trial, the seeds of all the
varieties were Steeped in a spore suspension in distilled water made
from pure cultures. Since all the varieties had equal opportunities of
infection and the element of chance reduced te the mintnwum, it may be
inferred that the percentages of diseuse recorded in this experiment
(Table V) represent relatively their inherent susceptibility to the dis-
ease. ‘The results show that none of the 41 varieties is absolutely
immune, but varjetal differences range at one extreme from the verge
of complete resistance to almost total susceptibility at the ather.

While considerations of vield, duration, suitahility of soils and
seasons, colour and size of &rain, milling and cooking qualities etc. may
not favour the growing of resistant varieties ta the complete exclusion
of suxceptible ones, the experiment has brought to light ane important
avenue of disease control other than direct seed treatment. The req-
s0n why some varieties are more resistant than others is under inves-
tigation From the knowledge of the varieties experimente} with, it
is evident that the factors favouring resistance hear no correlation to
the duration of the ¢rop or the size and shape of grain.

Acknowledgments. The writer is indebted to M. R. Ry. S. Sun-
dararaman, Avli, MA., Government Mycologist for guidance. His
thanks are dye to the Paddy Specialist and the Superintendent of the

Mr. 5. Kalvanasubralunanyam. Fieldman in Mycology, rendered in-
valuable help in the lay out of field experiments and recording of
resnlts. ‘
Summary.
(1) Further symptoms of the ‘ Foot-rot * of paddy. a disetse new

to Madras, are recorded. The disease resembles * Bakanae ’ of rice in
Japan, but the identity of two has not been established.
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{2) Methods of control found successful in South India consist in
the use of seed disinfectants and the culture of resistant varieties.
Formalin, hot water copper sulphate, Ceresan brand ‘I'llantin, Uspu-
lun, Semesan and Granosan have produced good results under field
conditions. Forty-one varieties of paddy were tried under field condi-
tions for the study of relative resistance. A wide range of variation
was noticed among the varieties.

(3} Details of the seed treatment and varietal study experiments
are furnished.

FOOT ROT OF PADDY. FIELD EXPERIMENTS
Table . Incidence of Disease in Nursery. 1932.

No. Treatment. ;h}:‘r:;‘:‘;: et:]{t %:5?;&}3 3&,&‘:‘,‘(’,‘5 %;::ggc& Remarks.
iseuse.

1 | Copper sulphate wet 2 per cent. for 30° ‘ 14:37 Number of
2 ! Copper carbonate dry 2 gms. per lb. of seed 1699 J;'p\:tia;
3 | Formalin wet 2 per cent. for 15’ ‘ 58 % Size of plot
4 | Sulphur dry |2 gms. perib. 4351 1 -0y
8 ! Hot water wet 55°C for 15’ 476 ;
6 | Control | w9 |

Analysis of Variance.

@ @
s g ] et @
Variation |2 § OF | Btgl wy
neg| ES |9E8| 2L Remarks
due to. |g 2l 32 12> 8] w *
0 X e

Treatme . . . The treatment differences are signific-
o 5 |BI2756|162551| 36966 ant the Z being beyond the 1 per cent.

Blocks 3 14220 474{0-7780| Point, while the block effects are nat.
Differences between treatment mean per-

Error 15 | 286'08] 19-13|1-4756] Centages exceeding 658 may be consi-

dered real.

Table 1}. Incidence of diseass in broadcast plots (Post-nursery stage).

Strength of fungi t Mean
No. Treatment, cide and duration percentage of Remarks.
of treatment. :  disease.
i
1 [Copper sulphate

2% for 30 ' 1295 [ No. of repl:catmns -4
i
i

2 {Copper carbonatei2 gms per 1b. of seed 1595 Size of Plots 10/ «

3-)Formalin 27, for 15’ 314

|
!
4 {Sulphur 2 gms per 1b. of seed; 4056 i

55°C for 15 T

6 {Control 4836

5 {Hot water
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Variations
due to

Degrees
of
freedom

Sum of | Mean y¢ 150,
squares. M.V,

var-
1ance.

Remarks.

Treatments 5 17168'66]1433'73 | 36337 |The treatment differences are signi-

ficant, while the block effect is not.

Blocks 3 25'73 858 | 110745 |Differences between mean percen-
tages exceeding 498 may be consid-
Error ]: 15 16390 1093 | 15957 |ered real.
Table 1i1.

Incldence of disease in transplant plots (transplanting to harvest) 1932,

5 ;.. | Mean per-
No| Troatment. [dvatereof [ Strengt of funci TP | omarke
* | disease,
1| Coppersulphite | wet 2 per cent. for 30° 1310
| Number of
2| Copper carbonate dry 2 gms. per l1b. of seed| 2036 replica-
. tions —4.
3{ Formaln wet 2 per cent. for 15 517 |
~ 1Size of plots
4| Sulphur dry 2 gms. perlb. of seed 4348 | -3’'x10’
5| Hot water wet | S5C for 15’ 874 |
6| Control R 4932
§
Analysis of Variance.
v % E
ariation | _ o6 Mean
b St Sum of i lo
due to. |2°7% Squares. [Y:cr; %hfﬂ &‘) Remarks.
8 & '
. ) The treatment effect is real, but
freatment 5 ‘81 ! - ’ ¥
694981 | 138996 | 3'6185 not so the block effect. Differences
Blocks 3 317 1'06 | 00268 | between treatment mean percent-
Error 15 | 33381 2225]| 15513 l ages exceeding 7'11 may be consi- -
I dered real.
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Table IV. Incidence of disease in seed treatment plots 1932-'33.
Nature Strength of Mean ‘
No Treatment of treat-| fungicide and | percen-| Remarks
ment duration tage ‘
[} T T e
1! Formnlin } wet |1 per cent for 15 f 035 ;
2 | Hot water © wet 155° C, for 30’ 749 ]
i ; |
3 | Copper su]phate% wet }2 per cent for 300 955 |
4.{ Mer. chloride i wet .l1in 1000 for 30" . 1200 ‘I
5 | Pot.permanga- | wet {3 per cent for 30" 4951 ‘,
nate, | ) . Made by Bayer Pro-
6 | Ceresan brand | dry i1 gm. per1biof 925 |ducts, Ltd., London. In-
Tillantini ! seed | dian Agents: Havero Tra-
. | - : . -ding Co., Calcutta,
7 { Lime-sulphur = wet fl in. 20 for 30’ 22:46 R
" : ‘ onsheim & Moore 11 a
8 [ Germisan . wet [025percentfory) 4580 [Wormwoo Stl:"eet. Lon:
‘ ; don E. C. 2.
9 | Uspulun ! wet 0§ per cent for 30, 168 Made by I. G. Farben-
) ‘ ' industrie A. G. (Havero
: Trading Co. Calcutta),
10 { Semesan wet |0°6 per cent for30" 1547 | E.1. Du Pont de Nem-
! jours & Co. (Wilmington,
‘Delaware) U, 8. A, (Indian
‘ branch Sasoon buildings,
: Bombay.
11 { Granosan dry il gm per lb. of | 287 Dao.
seed:
. . ' 1. G. Farbenindustrie
12 | Tillantin dry |1 gm. per lb. of | 46'44 A.G.(anero’l‘rading\(‘,rci.t.
seed| Calcutta.) .
13 | Sulphur dry |2 gms. per Ib. of , 4641
" seed E.I. Du Pont de Nem-
Semesan dry |1 gm. per Ib. of d‘ 37°82 lours & Co., Sasoon build-
260 ings, Bombay.
15 \Coppercarbonate dry |2 gms. per lb. of | 4957 y
s seed E. 1. Du Pont de Nem-
Semesan Jr, dry (114 gms, per lb. of| 3487 [ours & Co. Sasoon build-
seed ings, Bombay.
17 | Control 8885 # }

Analysis of Variance.

.

Variation |Degree{ Sum of

due to

of free-|
dom

squares |Variance

Mean {14 loge

M. V)

Remarks.

Treatment 16
Blocks
Error 48

|3 | 4228

!

37654'45 | 235340

|
1116'45 } 2326

|

1409

e e m

38818 | Treatment differences are real
!but not the block differences.
13226 | Differences between mean per-
| centages exceeding 6:68 may be
15734 ]considered real.
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Table V. Incidence of disease in varieties.
[ Mean Mean
No.! Variety, | ?::;:eo'} Remarks. [[No| Variety. rt’:;‘ee:f Remarks.
1 disease dicease
Al
1y Col 1920 } Coimbatore | 21 | Adt8 66'61 |Aduturai
strain strain
21 Co2 8511 do. 22 \Poonkar 77°78 |Aduturai
selection 615
J| Cod 95:56 do. 23| A.E.B.65 | 3043 |Aduturai
selection
1§ Co4 I 79:36 do. 24 {Korangn Aduturaisele-
sontba 5033 |ction 954 B K
S1 CoSs 82:45 do. 25 (Sornavars 9176 {From Palur
6 Co 6 8527 do. 26 '\Goriha senne Maruter sele-
vori 92:12 ction 925
7| Co7 8971 do. 27 |Basongi 4978 do. 614
8iG.E. B 24 483 do. 28 |Akktdis 90°83. do 6
‘ Americun var-
D Gabikar 93'51 | Coimbatore | 29 |Wateribuna 1'13 jiety recently
selection introduced at
10 (Gobi Ayyon Maruter
Samba 83:30 do. 30 |\Vankisonnam | 3826 |Maruter sele-
11 (Tinnevelly Kar| 3000 | do. 10375 || 31 K rishnakotu- ction 3259
Ruln 15'51 do. 89
12 | Tinncvelly 32 |Atragado 2914 do. 1837
Anarkomban| 9512 do. 7566
33 |Kusuma 64 32 do. C
13 {fearka Samba | 19°83 do.
24 |Thavaia- Pattambi sele-
14| Adt1 61 61 Aduturai kannan $9°18 |ction 999 N
strain 35 |[Kovama 4307 do. 558 N
15| Adt2 | 47'73 do. 3 do. 90
36 |Athik 66°1¢ 0. 907 N
16 Adt 3 1263 do. Athikroya
9, it do. 3
17| ade 4 84'89 do. 37 |Aryon 185 323 N
) I8 |Thekkancheera) 53'18 do. N
18 AdtS [ 8661 do 39 Jeerakasaln 7031 do. 1181 N
| Coimbatore
191 Adto 74 20 do. 40 |Black Putin 1388 [selection glu-
tinous variety
20 Ade7 7692 do. 41 [Chitrakali 91'56 {From Palur
Analysis of variance.
! Variat | Degfree S { ’ 141
‘ ariation 0 Sum o Mean 4 loge . .
| due to ~ free- | squares |variance| (M \5.) Remarks.
| dom
{ Variety 40 139569:27 | 3489232 | 6248'11 | The varietal and block
! effects are real the Z's
! Blocks 3 15474 51°58 59:38 | being beyond the 17,
i level. Differences bet-
! Error 120 2421°00 2018 2323 ween varietal mean
percentages exceeding
' 6'21 may be considered
_significant.
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extremes in flowering time are 6 4. m. and 5-30 p. m. (®) Wind. clouds and rain
adversely affect flowering. (9) Relative humidity is the most important factor
governing the amount of flowering between temparatures of 72° and 100" F- (10}
The normal humidity during the flowering period of rice is unusually low at
Yanco in comparison with published data for other countries. In regard to
pollination (1) three types were foun ! to oceur, viz., {a) before the florets open
the temperature is high (about 95" F) add humidity low (about 35%) rave; (b) at
opening of the florets. or within a few seconds—when the temperature is 80 to
100° ¥ and humidity 45 to 507 usual ; (¢} after the florets have opened—when
the temperature is between 72° and 99° F and humidity high (over 60%); not

infrequent. (2) The glumes open to a maximum angle of about 30 degrees in

from one to three minutes, and remain open for 13 to 75 minutes. This time is

apparently governed by the relative humidity of the air. (3) Cleistogamy has
not been observed to occur. (4) Pollination is more likely to occur after,
rather than at opening of the florets in long-glumed varieties than in short-
glumed varieties. Notural crossing is knewn to occur at Yanca (1) by the
discovery of occasional heterozygotes in supposedly pure lines: (2) by the
diversity of variant types increasingly occuring in commercial crops; (3) by
experiments in the stud plots; 0:0447, natural crossing observed at 2 links (40 cm).
(4) In addition to temperature and humidity, wind is an important factor. The
author discusses the above results in comparison with those obtained in other

rice growing couutries. (C. N.)

The Influence of Fertitisers on Crop GQuality. B. L. Hartwell (Published by
the Notionat Fertthizor Association of U. 8. 4., Washington 1932). This is a report
presented to the National Fertilisers Association of America, by the committed
on Fertilisers of the American Society of Agronomy, and reviews the important
American and German' literature bearing on the relation of quality of produce
to chemical composition as influenced by the application of fertilisers. The
following are some of the main conclusions which are derived from a study of
the current literature:—- {1) ‘The quality of a crop may be impaired either by
an excess or by a deficiency of a plant auatrient. Nitrogen because of the solubility
of many uf its compounds. is frequently absorbed to such an extent that growth
becomes too proteinuceous in proportion to the non-protein constituents or too
vegetative. When quality depends upon a high content of non-nitrogenous
constituents, an increase in protein may decresse these compounds. Outstanding
defeterious crop influences of an excess of nitrogen are observed in sap impurity
in sugar plants; lodging. quality of fibre crops, immaturity, red fire of tobacco,
smoking quality of tobacco. keeping quality and color and odor of hops. A
deficiency of nitrogen results in @& light green foliage, or chlorosis, such as is
exhibited in. freaching, of tobacco. Lack of magnesium Or manganese oY pota-
ssium affects the leaves by characteristic departures from a homogenous dark-
green foliage ; but an extreme deficiency of phosphorus may darken the green
foliage and change its shade. (2} Although phosphorus generally increases protein
content even of the non-phosphorus proteins, its beneficial effects on carbohy-
drate metabolism is more pronounced. Phosphorus appears to influence favour-
ably certain vitamins in wheat. Ithasa favourable influence on the supporting
and fruiting tissues of plants. By promoting especially the formation of non-
vegetative tissues, phosphorus is outstanding as a hastener of maturity, tl!et.'ePy
improving keeping quality. 3) Pota:ssmm seems to be necessary u'\ the initial
stages of the metabolism of protein, and to be useful in oﬂset‘tmg‘ to some
extent the deleterious effects of excessive nitrogen. lt.s outstanding m@uence.
however, is in promoting the metobolisrx? oi. the non-nitrogenous constxtuen.ts
of plants. Potassium reduces the susceptibility of cropstosa number of afflic-
for example.

tions discolorations of potatoes, It also improves the cooking
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quality of potatoes when mealiness is desired.  The smoking quality of tobucco
is improved by potassium carriers which do not contain too much chiorine.
Potassium may enhance the quality of fibre plants, and strengthen the tissues
which prevent lodging, as would be expected because of its property of promoting
the formation of all carbohydr.tes. The size of the kernels is increased by
potassium, whereas phosphorus is more likely to augment only the number of
kernels. Potassium, like phosphorus may improve the keeping quality of
fruits and vegetables. (4) Colcium and Magnesium influence crop quality mainly
because of their alkalinity, thereby changing the susceptibilit. of crops to cer-
tain afflictions. Magnesium specifically improves the ash of smoking tobacco,
and, if insufficiently applied, sand-drown results. (5) Monganese is associated with
the formation of certain of the vitamins and its lack afiects foliage so unfavour-
ably under some farm conditions that its inclusion in fertilisers is beginning to
receive attention. (6) Soaswsm, although not an essentiul element, may be useful
when plants are suffering from ap insufficicncy of potussivm (C.N)

Narmal Growth in Dalry Cattle. (Reseoren builatin No. 151 of the lows Agr.
Exptl. Station, 1952). The present bulletin offers data on the rate of growth in
different breeds of dairy cattle, which might offer certain standards of normat
growth of use to those interested in dairy research or breeding work or to those
réising and caring for dairy cattle. The study was limited to Western breéds in
use in dairy farms in America, and covered the period 1912 to 1931,  The data
obtained showed that:— (1) Male calves of all the breeds studied weighed more
at birth than female calves. The birth weights of female calves were as follows:
Holsteins 89 1bs, Guernseys 65 1bs; Ayrshires 63 lbs, and Jerseys 50 ibs. (2) There
was considerable variation among individuals in their live weights, Co-efficients
of variation ranged from above 15% in calves to less thon 10% in 2 yeuar old
heifers. (3) The time of first freshening marks the greatest change in the
rate of growth in live weight. (4) Very little differ.nce could be obscrved
in the relative at which animals of the different breeds approuch muature Size.
(5) Ma‘ture growth values are upproached most rapidly in height at withers;
this measurement is not even doubled from birth to matarity. {6) The average
weight for mature Hosteins in the lowa station herd was 1,405 1bs. Ayrshires
1,111 Ibs; Curnseys 1072 1bs; and Jerseys 950 Ibs;. (7) Gestation and lactation
have considerable influence upon live weight. Late freshening heifers (freshen-
ing after 2 years) weigh more than heifers calving at the usual time but after
freshening, the weights of both groups are quite comparable. (C. N

Factors Influencing the Vitamin Content of Food. Dutcher, R, A. (Bullctin
No. 275 of tthann.«:ylimnm Agr. Exptl. Station, U. 8. A, 1952) This is a survey
of recent literature regarding the variation of vitamin contents of foods in res-
ponse to environmental changes and formed the subject of a De Lamar Lecture
delivered by the author at Joiins Hopkins University in 1931. The following are
some of the interesting facts emerging out of such a survey. (1) Air dry seeds
and cereals as a group are deficient in vitamins A, C and D, but flax and millet
seeds, Georgia velvet beans and yellow corn contain appreciable amounts of the
growth factor, vitamin A. The cereals, especially the embryo and germ portions.
are rich in the antineuritic factor, vitamin B. Tomato and citrus fruits (oranges
and lemons) are particularly rich in the antiscorbutic factor, vitamin C, while
pigmented tomato and yellow corn arc rich in vitamin A, Codliver oil is rich in
vitamins A and D. (antirachitic) (2) The vitamin content of leafy plants and
vegetables appears to be correlated with greepness, metabolic activity and
maturity. Old mature tissues tend to be less valuable as sources of vitamins
(particularly A and C) than the young rapidly metibolising tissues. Rapid
drying of hay to prevent enzymatic action, conpserved vitamin content. (3) ‘The
vitamin content of fresh vegetables and fruits becomes depleted "during storage,
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storing thes: foods in an atmosphere of hy ;
tion to a minimum. Dried spinach lost aboutW " i mm_A»gon'tef?b Qring a

and carotinoids. The presenceof rancid fat. unsaturated RS =TS and copper
salts hasten the destruction of vitamin A during storage. Acidity preserves vita-
mins B and C, white alkalinity destroys them; the presence of natural orartificial
antioxidants of the type of hydroquinone prevents or delays vitamin destruction
during storage. (4) IUf plant tissues are dried rapidly at relatively high temper-
atures to insure the inactivity of enzymes. it is found that vitamins A and C are
preserved much more efficiently than when the drying process is conducted over
longer periods at lower temperatures, If it is possible to eliminate atmospheric
oxygen, the amount of original vitamin preserved will be even greater. 5} The
antiscorbutic value of milk is slowly destroyed by heating, but intense hent for a
short time was less destructive; the destructive effect is greater in presence of
oxygen or ozone. Milk could be pasteurised for 30 minutes at 63°C without
appreciable destruction of vitamin C. Evaporation in vacuo conserved the vita-
min C content of orange, tomato and other fruit juices. (6) Overcooking of food
destroys vitamins A and C especially in presence of oxygen. Quick drying, short
periods of coaking, elimination of oxygen and preservation of acid medium and
storage st low temperatures under dry conditions go s long way to conserv®
vitamin putency. (7} Irradiation with ultraviolet light and the feeding of irradi-
ated foods increased the vitamin D content of cow s milk. (C. N

The use of Chlorates as Weed Eradicators. Clouston D and Hill A (T/e
Scattss't Journsl of Agriculture 1933, vol. 16 pp. 196—208). Chlorates have come into
prominence in recent yesrs for the destruction of obstinate waeds especially
those growing among cereal crops, where the orthodox cultural methods have
proved ineffective, and even chemical herbicides like copper sulphate, iron
sulphate, Kainit, calcium cyanamide and sulphuric acid have proved to possess
limited value. In Switzarland, extensive use has been made of chlorates by
railwuy companies in the control of weeds along the permanent way and in
England, the London., Midland and Scottish Railway company have recently
adopted chlorates for a similar purpose.

Though the us2 of chlorates as herbicides suifers from two serious draw
bucks viz. inflammability and high cost, it has been found to be very effective
in the suppression of permanent we:ds. The authors report in the present paper
the results of their experiments under field conditions with various weeds
like tie common chickweed (Stellaria medic,) Groundsel. (Senccio wvulgoris, L),
Daisy (Bettis Perennis, L) Coltsfoot (Tussilago farfars. Ly Couch Agropyrum repeis,
Beauv), Common nettle (Urtics dioica, L) Gomirey (Symphytum officinale, L)
Creeping thistle (Cirsium arvense, Scop), Sheep’s Sorrel (Rumex acefoselia, {.) etc.
The writers recommend the application of the chlorate (of sodium or potassium).
in the form of a solution of 2145, concentration (5 th, per 2) gallons water) in the
form of a spray gver the foliage parts of the weeds. A period of 3 to 4 months
tunder Scottish conditions) should elapse before the sowing of the next crop, to
facilitate thé removal of the chlorates; otherwise the succeeding crop is prejudi-
cially affected. The lethal dose of chlorate for weeds varies from 15 to 100 lbs,
per acre, depending on the density and nature of weed population, and experitn-
ental details are given in the paper uf treatments given to individual weed plots.
Chlorates applied in solution in the doses above mentioned are not poisonous for
stock if » month or two be allowed before cattle are turned in.  As chlorates are
likely to explode or catch fire especially in presence of organic matter, care
should be taken in their handling; and clothes moistened with chlorate solution
should be washed free of chlorate before being dried. (C. N}
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Hardness of Rice. ‘A machine has been constructed to meisure the hard-
ness of rice in terms of pounds pressure rajuirad to crack the grain. All the
commoner locil varieties were examined, and the fuct emerged that there is nv
varietal difference in hardness. Rice varies in hardness according to the method
of preparation. Thus white rice (428 1h.) is softer than parboiled rice (11*14 1b.).
Parboiled rice incresses in hardness with the lapse of time after parboiling (from
11114 1b. to 1914 1b. in six months). This process, however, is a slow one. Me¢-
thods of hastening the hardening have bzen investigated. When rice is placed
in a desiccator (calcium chloride) the hardening is proportionil to the loss of
moisture upto a point where the rice has lost 50 per cent. of its water content
and has reached a hardness of 351b. This point is reached after 70 hours in the
desiccator. .Beyond this point, there is no further hardening, though there is
further los: of water. It is not possible to harden rice by this method beyond
351b. If desiccation be continued, the grains disintegrate. Heating drives off
the moisture and hardens rice (from 10-7 1b. before heating to 19 7 lb. after heat
ing). (From the Rice Weevil investigations in British Guianae, vide Bullotin of
the Imperial Institute, London, XXX!, p. 77). *

Cotton secd meal rich in vitamins. Cotton seed meal, valuable cattle feed
by-product of the cotton industry, is a rich source of vitamins B and C, according
to Professor, May L. Whitsitt, of the Southern Methodist University, She found
cotton seed meal richer in these two important factors than an equal weight of
whole wheat, dried yeast or skim milk powder. Cotton seed oil shows no trace
of either of these two vitamins, while the hull bran has a varying amount of the
vitamins depending on the way it is extracted. Vitamin B is necessary to pre-
vent the development of beriberi in man or a condition known as polyneuritis
in birds. Vitamin G, also known as vitamin B, is said to be the factor in certain
foods, notabily yeast, that prevents pellagra in man and a similar condition,
black-tongue in dogs. (Science News, March 31, 1933).

Sewage Trestment and Disposal —A New American process. A new pro-
cess emanating from the U. S. A, developed by G. H, Gleason and A. C. Loonam
working on behalf of Guggenheim Brothers, combines, a modification of the well
known method of chemical precipitation with a novel use of the base exchange
material Zeolite for purifying the effluent. Preliminery experiments shawed
that ferric iron was the best tervalent Kation for coagulating raw sewage, and
that lime was the best alkali, being the least expepsive and produciny the densest
precipitate. The sewage is passed through coarse 2nd fine screens. to remove the
coarser suspended solids, into a tank where ferric sulphate is added. nnd nir is
passed continuously through the liquid to keep the iron oxidized. lLime is ndded
in a secand tank, equipped with a flocculating mechanism, and the time of floccu-
lation, as well as the hydrogen-ion concentration, is rigorously controlled. The
liquid is passed into a clarifier where the sludge settles and the'supemqg‘mt ‘liqu()l‘
overflows on to the zeolite beds. The sludge is pump2d to a suction Klter, where
its moisture-content is reduced by about 80 %, and is then completely, de;tmyed
in a rotatory Kiln incinerator consisting of two sections: one in ‘wh;Ch the
sludge is dried (at 110°-150° C) and one where it is burnt (at 650° -7()0'g ¢ The
calorific value of the sludge is, when the scale of operation is su(’ﬁcienh ; .lurge.
adequate to ensure complete combustion. From the ssh, containg abouj y“ o of
ferric oxide, ferric sulphate is regenerated by treatment with sulphori aci(i at
150 ° C, and the regenerated material is found to be a better precipitant t an the
original, or any other purchasable salt. !
i

\\
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In the zeolite bed, the supernatant liquor from the clarifier is deprived not
only of remaining suspended matter, but also of putrescible organic compounds
that have escaped precipitation. The basic nitrogen of these compounds is ex-

l changed for the sodium in the zeolite. About 16,900 b, of zeolite are reguired per

million gallons of sewage troated and the rate of loss is very small. After re-
maining from 10 to 12 hours in contact with the zeolite, the liquid is passed to a
second bed of the same material. and the original bed is regeperated by washing
with a concentrated (20 %)) solution of common salt. The basic nitrogen is trans-
ferred to the salt solution and this is treated with lime and distilled. The salt
solution becomes available for further use and the ammonia liberated is also re-
cavered. The degree of purification attained on a small plant with a daily capa-
city of 2500 gallons of sewage, which was opzrated continuously for 8 months at
New York, is shown by the following data.

Crude sewage Purided eflueut
Suspended solids (average) 229 parts per million 1 part per million.
B.O. 1. (average) 1590 N 5 ”
Total Nitrogen " 2428 " 23 .
Ammonia . 12-14 " 0510 "
DBacteria per c. ¢, 3-6 “

Million colonics —_—
Total Bacteria removed - 991",
- 996 ",

3. Cali removed. e
These results are considered so sitisfactory that a plant to treat 25000 gallons
per day has been ordered for Chicago.

Little that is definite can be s1id at present regarding the cost of plant and
treatment. It is thought that the plant will not occupy more than about one-
half of the area demanded by other types of plant giving equal purification, and
that a plant of 50 million gillons capacity or more, will cost, in the eastern
states or in the Lake cities, about two thirds that of an activated sludge plant of
similar capacity. Operating and maintenance costs are estimated at 22 dollars
per million gallons of sewage treated in a plant of the above mentioned capa-
city, but this figure does not include interest or amortization charges, nor any
credit for the value of the ammonia recovered.

(Chemistyy and Induséry, April 21, 1933),

Chomical composition of the Mango. The chemical composition of the
iresh pulp of the mango fruit has been determined by R. Yamamoto, Y. Osima
and T. Goma (Tokyo Institute Scientific papers, 1932, vol. 19, p. 122) who have
reported the following data. The water content of the pulp is 8177, and the
sugars consist of sucrose (5'5), fructose (4'9) and glucose (1'5). The acidic taste
is due to citric acid (0'5). and the yellow colour to xanthophiyll (0'9) and carotenc
(0°'1), The last named substance. isolated from mango fruits, was {ound to cure
avitaminosis A in rats, and therefore confers n valuable food property on the
fruits. (Tropical Agriculture, (Trinidad) May 1933.)

Correspondence.

1. Another Appreciation.

Rao Bahadur M. R. Ramaswami Sivan, writes to us i—

1t gives me great pleasure to join Mr R. Cecil Wood in his felicitations to
you on the Journal haviug attained its 2lst year—the age of majority. It was
when Mr. Wood was Principal of the College that the Madras Aggicultural
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Students’ Union was started, and I had the honour to serve as General Secretary
of the Upion and Editor of its journal for some years. Startedasa year-book,
developing into a quarterly and expanding Jater into a monthly, the journal has
amply justified its existence, in catering to the old boys of the College, the
officers of the Agricultural Departments in India and the general public inter-
ested in Agriculture. Managed and edited by an enthusiastic staff of honorary
workers, who have their own breadearning work to do and who, by the rules of
election often change from year to year, it js indeed creditable that you have
overcome all difficulties and anxieties, financial and otherwise, incident toa
juvenile journal and have entered on a robust adult life. All honour to you.
Your readers gratefully appreciate the labour of love and sacrifice you have all
bestowed on the Journal.

It is my affection for the Union and its Journal that makes me claim the
privilege to make the following appeal. The Ma/rss Agricultural Journol is
still the organ of the Madras Agricultural Student's Union. The Union was
started primarily for bringing old boys into constant touch with the College
and the Research Institute, and the Journal was and continues to be the medium.
The bulk of the editorial work is done, and will always be done cheerfully by
the residents of the College. All the same, [ want all old boys to shoulder the
burden. May I, therefore, appeal to old boys in the mofussil stations to send a
larger number of contributions to the Editorial Board than appears to be the
case so far? To say the least, it is your duty.

Once more, dear Editor, I wish to congratulate you all on the successful
working of the Journal hitherto, and pray for its increased prosperity in the
future.

II. The International Year-book of Agricultural Statistics.

The Director, Interrational Institute of Agriculture, Rome, writes :-

The International Institute of Agriculture at Rome has recently published
the 1931—32 edition of the ** International Year-book of Agricultural Statistice ",

This volume of about 800 pages is the result of the most extensive and de-
tailed inquiry made in the domain of international agricultural statistics and
constitutes a work of the grea‘est importance to all those who ar¢ interested in
questions having a direct or indirect relation to production and commerce of
agricultural products.

In the first part of the Yearbook are classified the figures for arca und popu-
lation in the years nearest to 1927 and 1931 for 208 countries : the prosentation of
these figures throws light upon the world situation from the geographical, politi-
¢al and demographical points of view during the post-war period. The second
part is composed of a series of tables comprising for nearly 50 countries the
available data concerning the uses for which the total area is employed, the
apportionment of cultivated areas between the different crops, agricultural pro-
duction, numbers of the different kinds of livestock and the products derived
from them. In the tables constituting the third part of the volume, have been
indicated for nearly 40 agricultutal products, the arca, production and yield per
acre in each country during the five years 19231927 and during eich of the years
rom 1928 to 1931.

For each kind of livestock all available figures in the different countries have
been grouped for the years 1927 to 1931. A large part of the volume is devoted
to statistics of the commercial movement of 43 vegetable products and 13 pro-
ducts of animal origin. The figures published relate to the imports and exports
during the calendar years and for the cereals also during the commercial seasons.
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" It may be added that the tables of production and commerce not only
specify details for each country but also the totals for the different continents
and hemisphberes and for the whole world, allowing the formation of a general
idea of the changes taking place during the periods under consideration in the
area under each crop, quantities harvested and the commercial movement in
each product.

The part devoted to prices contains the weekly quotations of 25 agricultural
products on the principal world markets for the period January 1927 to July
1932. In the freights section will be found the quotations for the transport of
wheat, maize and rice on the most important shipping routes, and in the section
reserved for fertilizers and chemical products useful in agriculture are published
statistics of production, trade, consumption and prices for 15 products. In the
Appendix have been brought together special chapters on the distribution of
agricultural holdings according to their size and mode of tenure. The Forestry
Statistics have heen extended and developed and wiil be published in a separate
volume under the title of : International Year-book of Forestry Statistics.

Crop & Trade Reports

Review of the Sugar Industry of India during the official year 1931- ’'32.
The following are extracts from the report sabmitted by R, C. Srivastava, Sugar
Technelogist to the Imperial Council of Agricultural Research, India:—

1. Introductory. The year 193132 marked another period of severe de-
pression in the history of the sugar industry of the world. Excess of production
over consumption was the principal dause of this. Since 1919—20, with one
important exception in 1926—27, the world sugar production has increased
steadily from year to year and this has resulted in accumulation of stocks in all
the principal sugar markets of the world. As a result, ruling prices became low,
markets remained lanquid under a dead weight of stocks and the consuming
centres became sluggish with a disappointing off-take. The stagnint condition
of tte Indian sugar market was clearly reflected in the course of sugar prices in
India. That the prices did not decline still further was due to the fact that the
low levels already ruling did not permit of any further fall, and a major portion
of the stocks was held by a few strong dealers who had formed a sort of ring to
maintain prices.

2. Agricultural. According to the Final General Memorandum on the sugar
cane crop of 1931--32, the area planted with sugar-cane was estimated at 2,886,000
acres as against 2,797,000 acres in 193031 or an increase of 39 and the total
yield of raw sugar (gur) is estimated at 3,880,000 tons, (highest on record) as com-
pared with 3,218,000 tons last year, or an increase of 215, The condition of the
crop was on the whole, reported to be good. Towards the total production of
raw sugar (gur) in India, the coatributions of the different Provinces were as fol-
lows :— United Provinces 45'3 %, the Punjab 10'7 %, Bihar and Orissa 9'8 %, Madras
9'5 %, Bombay 79 %, Bengal 7°3%. The area under improved varieties in the Pro-
vinces of India amounted to about 39 % of the total area during the year under
review, as against 28 % of the total area in the preceding year.

3. Manufacturing. 29 factories making sugar direct from cane worked in
india during the season 1930—31, as against 27 in the previous season, while 10
factories refined raw sugar or gur in the year 1931, compared to 11 in the previous
year. The production of sugar direct from cane totalled 119,859 tons during the
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season 1930—31 as against 89,768 during the previous season, while the total

quantity of sugar refined from gur increased from 21,150 tons in 1930 to 31,791 tons .

in the year 1931. Thus the total factory production of sugar in India in the com-
bined seasons amouinted to 151,650 tons in 1930—31, as compared with 110,918 tons
in 1929—30. The number of factories producing sugar direct from cane, and the
sugar produced, have increased from 25 and 17,16,426 maunds in 1926—27 to 29 and
32,62,574 maunds in 1930—31. The estimated production of white sugar by Khand-
saris and indigenous methods of manufacture in India during 1930—31 is 200,000
tons. Of the 31 cane factories which worked in 1931—32, 12 are in Bihar and
Orissa, 14 in the United Provinces, 2 in Madras and one each in the Punjab, Bom-
bay and Burma. 27 new factories are in course of construction in the season
1932—33, of which 20 are in the United Provinces and 7 in Bihar and Orissa.

4. Technical and Scientific. [t was noticed from the manurial experi-
ments on Co. 223 with potassium nitrate, superphosphate, ammonium sulphate
and ammonium phosphate at Gurdaspur Agricultural Station (Punjab) that (1)
the weight and the period of maturity of sugar cane are affected by the use of
fertilisers, while the sugar content changed slightly; (2) sugarcanes manured
with potassium nitrate matured early and were least affected by.frost while the
application of ammonium sulphate and ammonium phosphate delayed the ripen-
ing; and (3) Potassium nitrate and ammonium sulphate were found to be com-
paratively more economical than the other two fertilisers. The effect of flower-
ing—a rare phenomenon in the Punjab—was studied on Co. 285 and it was
observed that the weight of a cane in flower was actually more than that of
a flowerless cane without any difference in the percentage or quality of juice.
Regarding various methods of preparing gur, it was confirmed that brisk boiling
is superior to slow boiling and that inversion of sugar depends more upon the
pH value of the juice and the time during which boiling is continued than on the
temperature. In the Madras Presidency research work on sugar cane is being
done at Anakapalle, Samalkota and Palur Agricultural Stations. Manurial ex-
periments showed that a combination of artificial with organic manures gives n
better result than organic manures alone. One third the quantity of the ususl
quantity of farm yard manure together with less than 25 cwts of ammonium
sulphate gave a net increase of 13% over the application of farm yard manure
alone. At Samalkota attempts are being made to replace J. 247 ; and P. O, J. 2878,
the wonder cane of Java, is showing promise. At Palur J. 247 seems to lead.
From an irrigation experiment it was concluded that planting early in February
is not an advantage aud that Co.213 can be grown with the normal rainfail
supplemented by only 4 acre inches of irrigation at the time of planting. Further
research work on mosaic showed that out of 19 varieties under trial, a number of
Coimbatore canes evolved at the Imperial Breeding station, P.O. J.2714 and

P. O. J. 2878 and Cossier showed either complete freedom from disease or a high
degree of resistance.

5. All india Sugar Trade. The present duty on imported sugar is Rs. 9--1
per cwt and on imported molasses 3114 per cent. ad valorem. The value of sugar
machinery imported into India in 1931-32 is Rs. 30,14,149 as against Rs. 13,68,716
in the preceding year, the imports being mainly from the United Kingdom
(Rs. 26,22,91). The net production in India of Gur and jaggery both cene and
palm during 1931-32 is estimated at 2,795,000 tons compared with 2,368,000 tons in
the preceding year. The production of refined sugar by modern factories and
refineries in India was 151,650 tons in 1930-31 as against 110,918 tons in 1929-30.
Adding to this total an estimated production of 200,.00 tons of sugar manu-
factured by the indigenous process, we arrive at a total production of 351,650
tons as against 310,918 tons in 1929-30. India’s import of sugar. excluding
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molasses during the year under review amounted to 516,100 tgns g.a]ued at Rs. 601
lakhs as against 901,200 tons valued at Rs. 1,054 lakhs during T930-31. Thisde-
crease was specially due to the cousiderably smaller imports of Java sugar which
amounted to 367,000 tons during the year under report against 802,200 tons in
1930-31. Imports of molasses decreased from 102,024 tons valued at Rs. 42,63,995
during 1930-31, to 40,191 tons valued at Rs. 15,82,250 during the year under review.
India’s own production of molasses may be estimated at 366,000 tons during the
year 1931-32 as against 269,000 tons in the preceding year.

According to the latest estimate of Mikusch, the world production of sugar
in 1931-32 amounted to 278 million metric tons as compared with 30 million
metric tons in the previous year. The consumption of the same period, was
27'6 million metric tons as agiinst a little under 27 million metric tons in the
preceding year. Thus the production of the year 1931-32 exceeded the consump-
tion by 0°75 million tons.

6. Conolusion. The movement for locail development of white sugar manu-
facture within India has gathered increusing momentum during the last few years
and the progress achieved surpasses the most sanguine expectations. An approxi-
mate indication of the development expected within the next few years can he
had from the following table.

Esti- I Esti- Esti-d
Particulars. 1930-31 | 1931-32 | mated mated mate
artl tons tons | 1932-33 | 1933-34 | 1934-35
- tons tons | tons
(1) Total production of fac- l l
tory sugur. 155,000 | 228,000 | 351,000 ' 586.000 | 646,000
(2) Production of Khandsari | \
sugar. 200,000 250,000 275,000 300,000 1 300,000
k&) Totul production of ali i | !
kinds of sugar (excluding gur). 355,000 | 478,000 | 626,000 | 886,000 | 946,000
(4) Estimated consumption | 1
of sugar, ver 4 932,540 910,00 l 940,001 } 944 000
(5} Difference between con- | ‘ ! i
sumption and production re- | ! f x
presenting the margin for i ‘
imported sugar. 504.540 | 314,000 } 54.000 s - 6,000

The above forecast is based on the numbers and capacities of factories which
have been definitely ordered, and all ciases in which there was any doubt have
been eliminated. The statistical position which this estimate reveals for 1934-35
is particularly noteworthy. It shows that even assuming that no new factories
are built for operating during the crop 1934-35 and assuming that the productien
of Khandsari sugm: ceases to increase, the home production of sugar from cane
and gur during 1934-35 will fully cover home consumption. (Supplentent to t'ic
Indion Trode Journol, Moy 1933).
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Final estimate of the Cotton crop of India.

1932-33 1931-32 1930 31
(P;‘s“t‘i’;;‘;g:)‘ (Final figures) | (Final figures)
Provinces and States.

Area Yield Area Yield

Area 1 Yield
(1,000 { (1000 | (1,000

(1,000 | (1,000 | (1.000
acres) { bales} | acres) | bales) | acres) | bales)
L
Bombay. | 6587 | 1457 | eaea | 1301 | 6296 | 127
Central Provinces and
. Berar. 4,216 740 4,620 460 4,750 1,136
Punjab, 2,268 652 2,541 615 2,489 767
Madras. 1,976 412 2,228 424 2071 381
United Provinces. 527 170 753 207 848 | 34
Burma. 320 62 228 M 373 87
Bengal. 7% % 75 17 77 19
Behar and Orissa. 65 13 68 14 69 14
Assam. . 37 15 7] 15 41 | 15
Ajmer-Merwara, 33 11 27 1 i 1
North-West Frontier ; L
Provinces, 16 | 3 18 ! 4 13 3
Delhi. 2 1 E 2 ; 4 1
Hyderabad. 3602 | 534 | 3644 { 59 1 352 | 651
Central India. 1,007 135 1,172 120 1,284 214
Baroda, 722 144 673 136 731 140
Gwalior, 597 76 639 76 619 103
Rajputana. 419 57 437 62 520 73
Mysore, 88 10 83 9 72 10
Total. | 22558 | 4516 | 23722 | 4025 | 2812 | 5226
Raw Cotton Position in India.
Yesr Ending
318t Aungust.
B2 | 931
Thaysand . Thousend
bales bules’
e (400 tbs) | (400 \bs.)
Exports— }
To Unitea Kingdoms. ... 125 274
Continent {Europe excluding United Kingdoms). .. 424 1,003 -
China. v A 243 626
Japan. ... 757 1,753
Other Countries. 33 73
A —
Tota), t,582 3.729
Home Consumption— . e [
In Mills 2,346 22711
Extra factory of local, 750 750
Total, 39 | 302
Approximate crop. ““:,b%%” ~~(—,:75|T«
Estimated in Forecast. 4025 5,226
Excess (+) or deficit (- ) neglecting carry over. +653 +1,524

(Fram the Indian Trade Journal May 4, 1933).

College News & Totes.

i er holidays on the 15th
ened after the midsumm > A e and
Reopening, Co(llh:ﬁ?rse;:ar classes have begun thelrl :;ogrllcullrlx fu
Juns Tl;e S:‘(:lo:i;ngrounds are full of liveliness aftera
the hostels a

i ittee consisting

vernment have appomted.a Comm.x NPl

Selectne Of'Slade-“' 112:0(:(2){ students to the College:- g::aﬁ:ef;?mghmah

of the fonowmg fc.)r 5 f the Agricultural College, Dewan iy ,Committee -

culture. e 1pal'OM L. C. and Mr. Yahya Ali, M. L. C. e Committas sst

LS. 0 Mr N S a.nd' C'(')imbatore on 19th, 21st and 22341'a rre 71; e sare

at Ssmalkors, Madmsl'cants 48 students in all, of whom B Nilgiris
selected out of lsfo::lpM‘alabar 2 from S.Canara, 1 from Coorga

Tamilians, 5 are I s

Ph.. D. of the Ento-
H C. J. George M. A, 1 of
. tmental officers. Dr. logy and hea
Awul'-.“t.'::r: lv):ll::: v:as last year acting as me;siz;a:(hf:geeiy confirmed in
mological sectl . Wilson College, Bo A dras Agri-
f Biology at the i i ointment in the Ma
the department 0 resigning his app © M. A, Ph. D..
i left for Bombay Dr. T. R. Seshadri M. A.F
his post and has : derstood that Dr. ? mistry in the
cultural Departme::;nlzp:oi‘:t!ed as University Lgct;xrlet 1!;\4ecs::s. S. N. Venka-
Soil PhYSic.i st has and will be leaving Coimbatore 1n lf! }t’ile Cotton Section are
Andhra UmverSitgc Ag., and C. Jaganatha Rao B. A.o e g in Statistics and
selected E ?;eBI'ndi;m Central Cotton Comm?::eteakf: xi:itsm::'aining under Professor
selected Y. ively. The former wi baram Of the
Plant Physnlologg’.sr?!slpé‘:gﬁg; and the latter under Dr. T. Ekam
pP. C. Mahalanob1

Presidency College, Madras.

“ (:l 13 lhe con w i w tarted in F‘b'
l. i b buildlng hlch as § ! l

o8 »! Structlon Of the clu A v ;

ry . ; bee‘n comp]eted and the formal Opel\lng Of the blﬂldlllg w 11 take P ace
rus! ha

iu due course.

'Y s learn hat Government are nego iating for easing a plot
Cotten Ressarc It is X t that t .tlfh fs lr in Nad

p ru‘nt.urai in Erode Taluk for opening a Station for resea ch in Nadam
of land at Pe

Cotton.

B Ag.) Examination Resalts e regret, t i blished in the
W hat in the results pu

ay issue, we inC . y s . i a failed candidate,

M e luded by mistake, the name of C..Vtadamalal a

amonigst tl'mse ‘who were given ° reference * in chemistry.



Weatber Review (vay — 1933)

RAINFALL DATA

= -] ; L | .'4 ‘;;
5 &| Depar- |37 =% | Depar- _é';
e e s a . =5 Q| ture |a P . . . <l ture |»
Division Station 2 €l from ; § Division Station § By from = E
< g|normal |2 & < §|normal 5 &
- =S I it R _lr—~ 2
Circars |Gopalpore 1'5] -04 | 3'4fSouth  |Negapatum 24 ‘ +05  8R
Berhampore * | 31/ +10 | 54 Aduthurai * 53] 428 81
Calingapatam { 0'4] -20 [ 08 Madura 52 +22 8BS
Vizagapatam | 1'4] --08 | 2:0 Pamban 06| 04 D40
Anakapalli* 40| 407 {79 Koilpatti* 26| +05 5%
Samalkota® 18] +05 126 Palamkottah 51 134 118
Cocanada 08 -12 [ 14
Maruteru® 28| +12 |30 .
Masulipatam | 08|  -04 | 09 - |
Guotur* 22| -01 | 23|West Trivandsum 414 -+ 345 1477
. X _ Coast [Cochin A VR S A R
Ceded |Kurnool 250 +12 55 Pattambi * L2 '4-%7'5 303
Dists, (Nandyal ™ 35| +19 | 40 ICaticut 38°6] -+ 27114478
Bellary 5'4‘ +35 {72 Taliparamba ” 1840 438 1224
Hagari* 22, +16 129 Nileshwar’ 2331 +164 {2070
Anantapur J47) +29 157 Kusargode * t...m.
Cuddapdh 261 *101 27 Mangalore l1gs 5124 218
Carnatic/Nelore 11 -01 11 \ ' ,
Madras 01 17 | 36]ng.. " . 06 7
Palakuppam * 42} +295 [113 Mysore *"'”“"lr_“fz 53.6 bt 0,6 Z.')
Palur * 4.9| +37 l17-3] »and Bangalore 1760 433 { 9()
Cuddalor 13 .. [13:3f Ceorg Mysore [ 1 430128
uddalore ‘ ! ) Mercara 71 4 107|200
Central [Vellore 16 ~-15 129 | |
Salem 22| -26 | 43],. . :
Hosur Cattle ! Hills. Kodaikana) 138 +735 230
Farm* ‘ 47! v 6'5 ‘(]ommm‘ 801 436 179
Coimbatore | 37! 13 | 64 iKallar* Rt Y
Coimbatore ! i ‘Ootacamund i 139 49 (177
Res. Inst.* | 44| +22 |83 Nunjanad © 1148 158
Trichinopoly | 4‘21 +12 | 68 i \ .

N. B. * Stations of the Agricultural Dept: (a) Reports not received.

Semmary of General Weather Conditious: Normal hot weather conditions with
thunder-storms over the western half of the presidency prevailed till the 15th of
the month. Thunder storm activity was rather marked on the West counst and
the Deccan. On the 16th, weather was disturbed of the Malabur ¢o s and on the
next day a storm formed about 100 miles to the west of Bombay. and muoving
rapidly crossed the Kathiawar coast on the 18th. The storm induced a flow of
moist winds from the south west and general rain fell on the west coast from the
17th till the 20th, extending into Mysore and Deccan. On the 2Ist. conditions
became unsettled in the south-west and centre of the Bay, and a storm formed on
the next day centred at 12° N and 83' E. The storm moved in somea northerly
direction and crossed the Burmai coast near Akyab on the morning o1 the 26th,
and weakening rapidly disappeared by the 27th. This storm caused an advance
of the monsoon in the Bay and the Arabian sea und by the end of the month the
monsoon had established itself as far north as Ratnagiri on the Konkin and had
reeched the North of the Bay. The advance of the monsoon was accompanied by
rough seas, squally weather and very heavy rain on the Malabar coast. Thunder-
storms also occured on the North Madras coast between the 23th gnd the J3lst
under the influence of the monsoon. Rainfall was in very large excess in

June 1032) Departmental Notificdtions 87

Travancore, Cochin and Malabar: in large excess in S. Kanara, the Deccun,
Mysore; Coorg and the Hills; in moderate excess in parts of the Central districts
and South and locally in the Circars. The rainfall wus exceptionally heavy in
Travancore and Cochin States and much damage was caused to crops and pro-
perty. The chief falls were: Irinjalakudy 1247 (25th); Cochin W07 (28th);
Peermade 99 ¥ (27th) : Cranganore 9387 (25th); Pearmade 977 (29th); Calicut 857
and Cochin 7°3 7 (26th) and Muangalore 7°8  (29th). As a result of the carly advunce
of the monsoon, day t 'mper itures wer> generally below normal and most mark-
edly so in the regions of heavy raniall

Weather Report for the Research lastitute observatory :

Mav 1933: Report No. 533,

Absolute Maximum in shade 975
Absolute minimum in shade 70°0°

Mean maximum in shade 915
Departure from nornial 36

Mean minimum in shade 736
Departure from normal . 02

Total rainfall ER 2
Departure from normul ] + 2217
Heaviest fall in 24 hours 2:36" ..
Total namber ot rainy dayvs O

Mean daily wind velocity 25 M. PO
Departure from normal . -~ 20 M. P H.
Meun humidity at 8 hours 67 .
1Jeparture from normal + 77

‘Total hours of Lright sunshine 2039

Meun daily hours of bright sunshine 66

General weather conditions: Rainfall was in large cxcess and conditions were
genervally of an unusuai type for the month. Weather was thundery almost
throughout the month ond with the advance of the monsoon in the Arabian sea
temperature fell to far below normal during the last week of the month.  Severe
local storm ot a line-squall type passed over the obhservatory on the 22nd eveaing
and gave 236 inches of rain. P.V.R.ET.S L.

Departmental Notifications.

I Circle. P. V. Somiyajulu Asst. in Mycology L u p. {for one month from
5—06 -’33 8. Suryanarayana Ao D. Bobbite bl p. for two months from 1--6-"33.
11 Circle. V. Ratnaji Rao A. D,, Naidup:t, extensioa of }a, p. for, 2 days in con-
tinuation of leave already granted. T Pavamanindam. F. M. Guntur Lu p. for
one month from 22--5---33. 1\] Cirele. P Subrabmaniam A D., Sirugeppa. exten-
sion of 1Y days leave on m. ¢. in continuation of leave already granted. M. Nara-
yana [ver A. D. Kurnool L a. p. for three weeks from 8--5-33. - M.. K. Gopalan
offg. A. D. Produttur L. a. p. for 10 duys from 5--5--'33.  K: Jagannutha Rao A: D..
Anantapur, extension of 1. a. p. for 10 davs in continuation of leave aready

‘granted. IV Cirele. - M. Gopalan Unnithan:A. D), St. Thomas Mount,;l. a. p for.one

month from 15 -5—'33. R. Venkatarama Iyer A. A:v D). Viridachalam L. a. p. for
one month from 1--6—33. ‘K. E. Viswam 'lyer A. A.D. Tiravannamalai, 1. a.p.
for two months from 22-—5—'33. N. Krishna Pillai A. D., Tiruvettipuram exten-
sion of L. a. p. for 2 days in continuation of leave already granted. VI Circle. C.S.
Rajaratnam Mudaliar A. A. D. Koilpatti, 1. a. p. for three months from 1—6--"33.
L. Sankara Kumar Pillai A. D. extension of leave on half average pay for one
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month from 11—5—'33 on m. c. A. K. Ganesa Iyer A.D. Nilakkotta, 1. a. p. for
one month from 1—6—'33. VIII Circle. Trausfers. S. S. Kachepeswara Iyer A. D.,
Ootacamund to be A. D. Annur. K.G.S. Bhandari F. M. Nanjanad to be A. D.
Ootacamund. E. Raman Menon to be F. M. in charge of Nanjunad. S. Rajaratnam
Chetty to be probationary F. M. Nanjanad. L. Krishnan A. D. Palladam posted
to Coimbatore for undergoing training in office and district work. K. Kuppa-
muthu to join duty at Coimbatore on 15—-6—'33. K. G. S. Bhandari A. D. Ootaca-
mund 1. a. p. for 10 days from 5—6-—'33. Princiaal's Section. V. Viswanatha Iyer,
A.F.M.. 1. a p. for 19 days from 29— 5-'33. K. K. Reghavan F, M., extension of
I a. p for 10 days in continuation of leave already granted. Millet Sectien. P. Krishna
Rao Asst. L a. p. for two months from 17—5—'33, Paddy Sectior. M. K. Padmana-
bbun Asst. extension of 1. a. p. from 26 to 30—5—'33 on m. c. D. A's. Office Orders.
L. Krishnan will continue to ofciate from 11th May to 2nd July '33. Vice A.
Rangaswami Iyer A. D on leave. E.R. Gopala Menon Asst. 1. a. p. for 2 months
and 15 days from 1—6—'33. Muhamad Moinuddin who had previously officiated as
assistant in the Entomology section is to 0Mciate as assistant in the Entomology
section from 1—6—'33 to 19—6—'33. E. R Gopala Menon temporary Assistant
Entomologist, will be reverted to his permanent appointment as Assistant in the
Entomology section from 1—6—'33. V. Margabhandu, Assistant, Entomology sec-
tion is appointed as temporary Assistant Entomologist from 1—6—'33. K. P. San-
kunni Menon F. M., Coconut Research Station. Nileshwar, 1. 2. p- for 4 months
from the date of relief. M. J. David, whose officiating appointment as Assistant
in the Mycology section will terminate on 31st May 1933, is appointed to officiate
as Assistant in the Millet section from 1—6~-'33, vice P, Krishna Rao. John A.
Muliyil, Asst. leave for 2 years for higher study in Entomology from 1~7—33;
1. 2. p. in India for 2 months from 1—7—'33 and leave on half average pay out of
India for 22 months in continuation thereof. M. C. Menon. F. M. Live Stock
Research Station, Hosur, transferred to 1V Circle.

ADDITIONS TO THE LIBRARY, DURING MARCH 1933,

(Including Books for the Students’ Library.)
A. Books.

L. Comber N. M. (1932) An Introduction to the Scientific Study of the soil.
2. ‘Emcvrsou P. (1930) Principles of Soil Technelogy. 3. Robinson G. W. (1932)
Soils: Their origin, constitution and classification. 4 Passmore J. B. (1930)
The English Plough. 5. Israsison 0. . (1932) Trrigation Principles and Practices.
6. Powers W. L. & Tecters T. A. M. (1932) Land Drainage—2nd Edn. 7. Watson W.
(Ed.) (1925) The Gardner’s Assistant—6 Vols. 8. Gourley T. H. (1927) Text Book of
Pomology. Hedrick U. P, (1925) Systematic Pomology. 10. Smith J. R. (1929) Tree
Crops. 11. Margaret |. M. Watson (1926) Home Preservation of Fruits and Veget-
ables. 12, Rockwell F. F.(1927) The Hand Book of Shrubs. 13. Rovkwell F. F.
(1928) The Hand Book of Evergreens. 14. Rockwell F. F. (1928) The Hand Book of
Rock Gardens. 15. Rockwcil F. F. (1930) The Hand Book of Lawns. 16. Ramsay
L. W. (1930) Landscaping the Home Grounds. 17. Culter J. I. (1932) A Simple
Guide to Rock Gardening. 18. Trompson H.C. (1931) Vegetable Gardeaing—2nd
Edition. 19. Hardsnburg E. V. (1927) Bean Culture. 20. Bournc R. (1931) Regional
Survey and its relation to Stock taking of Agricultural and Forest Resources of
the British Empire. 21. Jull M. A. ,1930) Poultry Husbandry. 22. L. Van. Es.
(1932) The Principle of Animal Hygiene and Preventive Veterinary Medicine.
23. Marshall F. H. A. @ Halon E. T. (1932) Physiology of Farm Animals. 24. Gat-
ger S. H. & Davies G. 0. (1932) Veterinary Pathology & Bacteriology. 25. Lindsey
A. W. (1932) A Text Book of Genetics. 26. Sinnot E. W. & Dunsn I.. C. (1932) Prin-
ciples of Genetics: A Text Book with Problems. (2nd Edn. Revd. 27. Hunter

‘June 1933} . Additions to The Library -0

H.H. & Leake H. M. (1932) Recent Advances in Agriculturah Plant>Breeding.
28. Stiles W. & Leuch W. (1932) Respiration in Plants. 29. Rangachari K. (1932)

/A Hand Book of ‘Botany for India (Revised) 2nd Edn. 30. FriewdiJ. N. (1932)

Text Book of Pysical Chemistry, Vol. I—General Pfoperties of ‘Eleménts and
Compounds. 31. Treadwell F. P. tr. by Hall W. T. (1930) Analytical Chemistry-—
Vol. 1I--Quantitative Analysis (7th Edn.) 32. Sherman H,C. (1930) CHeibistry
of Food and Nutrition (3rd Edn.) Revd. 33. Dutcher R. A. & Haley D. E. (1932f In-
trodwction to Agricultural Biochemistry. 34. Mitchell C. A. & Others. (1932)
Allen’s Commercial Organic Analysis 5th Edn. Vol. IX— The Proteins of Plants,
milk. milk products, meat and meat products. 35. Parish P. & Ogilvie A. (1927)
Artificial Fertilizers: Their Chemistry. manufacture and Application—Vol. L.
36. Batfour-Brown E. (1932) A Text Book of Practical Entomology. 37. Kelley T.T.-
(1932) Scientific Method : Its Fuaction in Research and Education. 38, British Associ-
ation for the Advancement of Science (1931). The Advancement of Science in 1931.
29. British Association for the Advancement of Science. (1932) The Advancement of
Science in.1932. 4). Bovink B.tr. by Hatfield H.S. (1932) The Anatomy of
‘Modern Science. 41. Fisher R A. (1932) Statistical Methods for Research
Workers—4th. Edn.—Revised and Enlarged. 42. Smit: J. I.. (1932) Note on the
Septic System of Sewage Disposal. 43. Gibson A. M. (1930) #Hydraulics and its
-Application ‘4th. Edn. 44.. Wimpers H. E. (1922) Internal Combustion Engine.
45. . Geldingham A. H.-(¥982) The Design & Construction of'Gil Engines—5th Edn.

~46. Cloyion A. B+ & Shelley H. T. (1932) Elementary Electrical Engineering. '47.

Hirace Plunket Foundation—Fd. Ed. (1932) Year Book of Agricultural Co-operation--
1931. 48. Ogata U. (1923) The Co-operative Movement in Japan. 49. Tawncy R. H.
(1932) Land and Labour in China. 50, Sesbkom E. (1926) The English Village
Community. 51. Brayns F. L. (1932) Socrates Persists in India. 52. WiserC. V. &
Wiser W. H. (1932) Behind Mud Walls in India. 53. Dvijadas Dutta (1924) Peasant

. Proprietorship in India. §4. Haney L. H (1932) History of Economic Thought

Revd. Edn. 55. Bhatnagar B. G. (1932) Outlines of Economics for beginners in
‘India. 86. Saunders A. J. (1932) Land and Rural Economics.  57. Cannan E. (1930)
A Review of Economic Theqry. 58. Bsishaw H. B. (1931) The Provision of Credit

-with Special Reference to Agriculture. 59. Seligman R. A. (1925) Essays in Taxa-

tiou-—10th Edn. 60. Geldstsin B. F. (1928) Marketing: A Farmers' Problem. 61.

- Taylor H. (1928) Making Goods and Making Money. 62. Taussig F. W. (1929) Inter-

national Trade. 63, Siater A. & Others (1932) The World’s Economic Crisis and
the Way of Escape. 64. Chase 8. (1930) The Trugedy of Waste. 65. Clirc G. &
Crump H. (1931) The A B.C. of the Foreign Exchanges: A Practical Guide. 66.

 Withers H. (1926) Bankers and Credit. 67. Sykes E. (1932) Banking and Currency—

7th Edn. 68. Dalton H. (1930) Principles of Public Finance—6th Edn. 69. Vakil
C. N. & Muranjan S. K. (1926) Currency & Prices in India. 70. Dadachanji B. E.
(1931) History of Indian Currency & Exchange—2nd Edn. Revd. and Enlarged.
71. Shaw K. T.(1927) Sixty Years of Indian Finance. 2nd Edn. 72. Roangonathan
S. R. (1933) Colon Classification. 73. Quinn & Comb A. (1933) A Manuel of Cata-
loguing & Indexing. 74 Doubleday W. E.(1931) A Primer of Librarianship. 75.
MacCracken J. H. (1932) American Universities and Colleges.

B. Reports.

.."‘:. e RS oo
1. Madras Agricultural Station Reports—1931—32. 2., j,ﬂgport&p_,,the work-:
of Agricultural Research Institute and on certain other ,Agriculttiral Investige .

tions in the United Kingdom—1930—31. England Mini Agrin® Fish. Publicotion."3. & “~'~:

:nmh. Cot. Grow. Corp. Pubn.
igrept. Pub. 5. Annual
3‘ 6. Annual Report of © 3

Reports received from Experiment Stations. 1931—32. ¢
4. Year Book of Agriculture—1932. United States

Report of the Nilgiri Agri-horti cultural Society for
the Department of Agriculture—British Guiana for 19, }

‘
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C. Bulleting aiid Special Publications,

. 7. Thunderstorros in the Peninsyla during the Premonsoon months A&;S
and May. Indic Mete, Dep. Scf. Notes—Vol, IV, Pt, 44, 8. Provisional Volu
Tables and Diameter Growts Curves for Helopteles i

vudiflors, Ind, Foress

OR sapp
AT MODERATE PRICE,
’ RQuaryyy AN
ategrefolia wnd Trewi
Recards Vol 18 Pt 7 Silviculturs Series. 9. Spraying Experl

ments for the Control of the Anthracnose Disesse of Almonds. Enion. S. Africa.
Dep. Agri. Bull. 116193,

Xported {or M&&ras
. 4

: 1. Mastitia: 1. The Incidence snd Detection of

Subrelinical Streptococcus Mastitia,

August 1932, 11, The Influ

118, Cof
Apbly 1o mbatore and Salem,
New York State A B, §. Tach, Butl, Na, 199
ence of Certain Lactic Acid Streptococcs on the 5.V, SEETHAPATR{

Chemical Changes ia Cheddar Cheese During Ripening.  New York Stata 4. Poul 4
E. 8. Teck, Bult. ¥o. 200, Sef. 7932, 12, Lactic Acid Streptococei Associated with
the Early Stages of Cheddar Cheese Ripeuning, New York State 4. B, 8. Twech. Buil.
No. 207—Sepr. 1932, 13. The Commercial Frocessing of Agpple Juice,
Stats &. B, 8, Tech. Bull, No. 22

try Bree&ier,
Kriaﬁnugfri, SALEM

New Yorp
Sept. 1932 4. A Microscopic Study of Cer-
tain Changes in the Microfiora of Boll. New York State A. E 8. Tech. Buil, No. N
204—Sep. 32. 15. The Quality of Commercial Savorkraut. New York State . 5. Q.
Tack. Bull. No. 613~Sep. 32. 16. The Relation betwean, Temperature and the Rate
of Fermentation of Commercial Severkraut. New Vork

FOR 4
State & B. 8. Teah, Puil, BRAND SALE

No. 614~8ap. 32. 17. Observations on the Quantitative Changes in the Microfiors

during the Manufacture and Storage of Butter, Minnesoty 4. E. 8. Tech, Buil, Rg-.
Jan. 1932, 18. Variations in the Organic Reserves in the Underground Parts of
Five Perennial Weeds from Late Aprll

to November, Minnestas A. g, 8. Teon. Moder
Bull. 84—July 1932. 19. Electricity on the Poultry Farm, Washington A. . 5.
Popular Bull. No. 148, 20. Factors Influencing

1 Agricultyre and
Egg Production : H1-The Associ-
ation of the Date of Hateh with Date of F irst Egg, Sexunt Maturity and
duetion in 8. C. White Leghorns, fows A.

. Rura} Ecunomy
SIR PaTR) .  dited by
Eqg Pro. CK WR.K;HT {GRESH;},M PUBUSHIN(‘ Co
E.8. Res. Buil. 152. 2% Apple Thin- Wimt offers . Cost Rs. 155;“ 5 MPANY;
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‘“Alfa” Delivery Cycle
b (Loading Capacity 350 lbs.)

A SOLUTION
TOYOUR
DELIVERY PROBLEM

For full particulars please apply to us:

Edward Keventer Limited,
. DAIRY FARM P. O,
ALIGARH

When answering our advertisers please mentios * The Madras Agricuitural Jenrnal *.



|  DEPENDABILITY

| All that you demand in a
~ Perfect Toilet Soap
- can be had in

| MYSORE SANDAL: SOA®

AVAILABLE EVERYWHERE

We give you our Assurance =



	94603_Page_01
	94603_Page_02
	94603_Page_03
	94603_Page_04
	94603_Page_05
	94603_Page_06
	94603_Page_07
	94603_Page_08
	94603_Page_09
	94603_Page_10
	94603_Page_11
	94603_Page_12
	94603_Page_13
	94603_Page_14
	94603_Page_15
	94603_Page_16
	94603_Page_17
	94603_Page_18
	94603_Page_19
	94603_Page_20
	94603_Page_21
	94603_Page_22
	94603_Page_23
	94603_Page_24
	94603_Page_25
	94603_Page_26
	94603_Page_27
	94603_Page_28
	94603_Page_29
	94603_Page_30
	94603_Page_31

