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PESTS OF GANJA (Cannabis sativa).*
By M. C. CHERIAN, B. A, B.Sc, D.L. C.

Madras Agricultural Department.

In roduction. As early as 1920 reports regarding ?ests of Gan.ja
were received by the Government Entomologist, but it was pnly in
1927— 28 it was found possible to take up the study of the different
pests of this crop. One acre of Ganja worth about . Rs._ 5000/- grown
for experimental purposes by the A-ricultural Chemist, in the Central
Farm, Coimbatore, in 1926—27 had to be destroyed due to the heavy
damage caused by mites. The seriousness of the pest V\:as ?}t once
understood and during the season 1927—28 the st.:udy of this and
various other pests of Ganja was takejn up by the writer. The present
paper deals with the work done by him so far.

Cultivation of Ganja. Before dealing with the .various pests of
Ganja it would be necessary to make a few nptes in reg.arc? to the
cultivation of this crop. Inthe Madras Pre51de‘ncy Ganja is grown
in three different centres, namely .Santaravur in .Guntur Dl.str{ct,
Santavasal ¢ in North Arcot District, and Hosur in Salem District.
Cultivation is carried out by a number of ryots under Government
gupervision. Seed is supplied free to the ryots by the Governmen?.
Sowing generally takes place in August-September after the.pre].l-
minary ploughing and manuring. In Santaravur transplanting is
practised while in Santavasal this is not the case.

* A paper read before the Indian Science Congress 1932.
+ For the last two years Santavasal Centre has been dropped.
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Ganija is a dioecious plant. This is t}\e general rule but occ;asmn;
ally monoecious plants are also met with. For th‘e pregara:on a(;e
Ganja cake, seeds have to be eliminated as far. as possible. So the n’)[‘ e
plants are rogued out to prevent fertilisation of the ﬂo.wers. 1
parlier the male plants are removed, the better, as thereis then e.sli
chance of fertilisation taking place 7 he rem(?va] of male plants W{‘
also enable the female plants to get more nourishment from the soil.

The writer understands that the Ganja Botanist has been able to
detect certain characters in the seedlings by which tl_xe male pl;l.ms
could be rouged out as early as 1823 da_v§ af'ter sowing, dep;g;l u;lg
on the variety used and the method of cultxvx?tlon practxsed.. Ti the
elimination of monoecious plants by breeding new varieties, the
monoecious plants also will have te be pulled out.

Harvesting of the crop tak:s place in January and contm:e;
il March  When the plants are mature all the lower leaves are ST;
and there remain only the flowers, bracts and Sm’aH.er leaves. t‘ﬁ
plants are cut during nights and allowed to remainin t-he fields fl
next morning. They are then removed to the threshing ﬂol?(z ;)r
further drying. After eliminating the leavesZ seeds and .st_a ’i"ht 12
lowery tips are placed in the sun for a short time for drying. ei
are then thrown into moulds 3 <214’ and transferred tod prfs'set}.)
After 24—36 hours the cakes are removed from thg presses an cu 2;2_
suitable .izes and allowed to dry. The avgrap;e yle_ld per acrle is 219 X
316 maunds (1 maund =82 tbs). The Gan]z} Botam.st was able to g}?
;bout 10 maunds per acre from one of his experimental plots in the

Sentral farm.

Pests of Ganja. The following pests noted so far are arranped
iccording to their families.

Pests of Ganja.

e

No. Common Name. Scipmiﬁc Name. Family. Qrder.
1. Mites Tetronyshus delorins, Lano. Tetr.\‘nychiduc Acarina.
2, Whiteants. Micioternies obesus, R Termtf;d-.xe lsop'tera ‘
3. Caterpillars. Cilorides cbsolets, F. Noctuidie chx:‘loptem
4. do Amyno octo, G. d‘o. ] o,
5. do. Lophygema exiguo, H. do do.
6. do. Prodemo litnre F. do ' do,
7. do Euproctis froterne, M, Lymantriadae do.
8. do. . seintillans, Wik, do. . do.
9. I’lant bugs. Dolycoris indicus, Stal. Pentatomidae Rhynchota
10. do. Nezors viriduls, Linn, do. ' 30.
1 do. Otinotus lignicole, B. I\{Iembr.acnd».\e 0.
12 do. Burybrociys tomentoss, F. Fulgoridae do.

l;' Plant lice Aphlis gassyfit, G. Aphididae do.

-
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14. Thrips Heliothrips indicus, B. Thripidae Thysanoptera
15. Grasshoppers, Chrotogonus saussurei, B. Acridiidae Orthoptera
16. Ants. Solenopsis geminata, F. Formicidae Hymenoptera
17. Beetles. Epilachna dodecastigma, Muls, Coccinellidae Coleoptera
18. do. Xanthociclus superciliosus Curculionidae do.

19. do. Tribolium costancum, Hb. Tenebrionidae do.

20. do. Silvanus surinamensis, L. Cucujidae do.

21.  ** Field rats —_ , ;

- Of these, numbers 1, 2, 3, 4, 9 and 10 may be classed as major pests.
Of the others, number 14 does some slizht injury to the leaves of young
plants. Numbers 19 and 20 affect stored Ganja cakes. A short account
of the major pests and th= control measures tried against them is
given first. Short notes on the other pests are also given.

Major Pests.

1. Tetranychus telarius, L. This mite, the most important pest of
ganja is a minute creature the aduilt measuring about .3 m.m. in length.
It sucks plant sap with the aid of its piercing mouth parts. In cases of
severe infestation the whole plant may dry up. The mites are generally
found on the under-surface of the leaves. When the plants become
mature they attack the spikes also. In the later stages of infestation
the various portions of the plant will -be found webbed together. In
the earlier stages of infestation the under surface of the leaves will
have to be searched for the presence of this pest, but in the later stages
the leaves show discoloration and webbing is one of the sure sym-
ptoms of attack. ‘

The loss due to mites has b2an estimated roughly to bz about 30
to 50, of the crop. Cakes prepared from attacked plants are more-
over not so good as those from mite-free plants. As stated bafore the
damaze to th2 Ganja crop in the Contral Farm one year was so severe
that the plants had to be destroyed. Perhaps the severity of the
infestation @iy have bzz2n dus to thefac: that the crop was concent-
rated in an acre of land. -

Mites have been noticed as carly as 60 days after sowing, but they
are generally seen in numbers only after 218 to 3 months after sowing:
The appearanc? of th: mizes may probably have some relation to the
formation of spikes on the plants.

The whole life cycle of the mite takes only 10 -12 days. The
maximum numb:r of egus for a female has not been worked out but
one fresh female was recorded to have laid 157 epgs in 20 days from
11—2 =29 to 3 =329 the date on which it unfortunately happened to
get drowned. Seeing that the life cycle is short and the egg laying
capacity large, it is no wonder that they .multiply inlarge numbers

alle damage to sceds and seedlings at the time of sprouting.
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and cause much damage to the plants unless checked in time. It is
true that there are several natural enenies present such as certain
lady-bird beetles and other insects but their powers in regard to the
reduction of the pest are very limited. Again in the case of certain
other pests by dealing with their alternate host plants, some relief is
obtained. Bat this is not possiblz in this case for this mite has been
noted on a variety of plants such as Agathi (Sesbania grandiflora),
Castor (Ricinus communis), Aristolochia sp., mulberry (Morus alba)-
Daincha (Sesbania aculcata) and Jasmine (Jasminum sambae). Infest- =
ation from any one of th~se commnn plants is therefore quite easy.

» Remedial Measures, Remedial measures against mites were attem-
pted in three directions namely

a. Varietal trials for mite resistance
b. Seasonal trials
c. Insecticidal trials

a) Varietal trials. Six varieties of Ganja were tried. for mite
resistance but none were found to be immune. Of those examined
‘Pu-a’ and ‘Naogaon’ showed only slight attack while ‘Goribidnur’ and
‘Hosur' were the worst affected. ‘Khandwa' and ‘Almorah’ were
intermediate. [n this connection it has to be mentioned that the two
varieties which showed the lzast attack are unfortunately the worst
from the spike point of view and on= varisty which is the best from the
spike point of view (Goribidnur) is one of the worst affected by mites.

b) Seasonal trial-. Itis known that certain crops when sown
earlier, are able to escipz the attention of the pest to some extent. To
ascertain whether it is so, in this case, the Ganja crop was grown in
1930 at 6 Jifferent periods at an interval of 15 days (20th July, 5th and
20th August, 5th and 20th September and S5th October) the normal
period b\eing the 20th August. It was found that the p2st was equally
severe in all the plots and that the last 2 plots did not com=ap properly
perhaps due to the fact they were sown too late. The seasonal trials
will have to be repeated to confirm results so far obtained.

¢} Insecticidal trials. ‘Various insecticides such as flowers of
sulphur, ‘Harola’ (patent sulphur preparation), lime sulphur. fish oil
rosin soap and fish oil soap were triad at different strengths and at
different stages of plant growth. All these ware foumrd effectiva against
the pest but chemical analysis showad that cikes prepirad from plants
treated with sulphur preparations contained sulphur in varying
proportions and when thesz werz tested by veteran smokers they
gave their verdict against them. ‘Cakes prepared from plants treated
with fish oil rosin soap or fish oil soap (1t in 6 gallons ot water)
have, however, passed the smover's test successfully. Spraying, to
be effective, has to bedone in tim=2 as soon as the pest appears.
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2. Chloridea Obsoleta, F. This caterpillar is found in large
numbers feeding on leaves and capsules of the Ganja plant. The first
report of this pest doing serious damage to Ganja was in 1920 from
Santavasal. There was a similar attack of this caterpillar in 1925 from
Santaravur. An examination of the latter crop by one of the Ento-
mological staff showed the presence of these caterpillars on almost
every plant. In certain plants the maximum number was as high as
35. In two days hundred caterpillars ate in captivity as much as two b
of leaves and shoots. The life history of the moth is as follows.
Eggs are laid singly by the female moth on the leaves or shoots of the
plant. They are pale yellow in colour and }4 m.m. in size. Three
moths laid in captivity 241, 627 and 1507 eggs respectively. The egg
period is 3 days. The newly hatched caterpillars are 14 m.m, long
and 0.2 m.m. broad and are pale yellow in colour with small dark
hairson warts. They first feed on the epidermis of the leaves and
later on, on the whole leaves and capsules. Assoon as the sun gets
severe the caterpillars get down the plants and hidein cracks in the
soil When full-fed they pupate in the soil. The larval period is
about 26— 30 days, and the pupal period 12—14 days. The whole
life cycle of a moth came to 41 days. The longevity of seven moths
fed with jaggery water in captivity was 9, 11, 12, 13, 16, 17 and 18
days respectively.

Remedial Measures. Hand picking of caterpillars in the early
stages of attack will give some relief. Ina moderately attacked field
in Santaravur, ten boys and girls collected from one acre of crop three
ordinary bucketfuls of caterpillars. On the Central Fax:m. Coim_batore,
the'method of shaking the plants and killing the caterpillars which fall,
down, once in ten days was found to be useful. This method reduced
the number of not only these «caterpillars but also of others and plant

bugs.

As an experimental measure a dozen plants were dusted with .Lead
arsenate—one oz of the poison being mixed with 8 times the quantity of
fine ash. Cakes prepared from these plants were analysed by the
Government Agricultural Chemist and repprted upon as follows.—

100 grammes of Ganja cake from plants dusted with Lead arsenate
contains only 83 milligrammes of Lead arsenate: This quantity .is
equivalent to ¢ milligrammes of arsenic. Th(.i medical dose. of arsenic
is 2 milligrammes i.e. 100 grammes- of Ganja cak.e contan’x’ only an
amount of arsenic that is usnally allowed asa medical dose".

3. Amyna octo. G. This is the first time that this pestis noted
on .Ganja. Sweet potato (Ipomaea batatas) jute and Lantana are
other host plants. Eggsare laid singly by the female moth on the
under surface of the leaves, generally 3 to 4 days after emergence.
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They are pale white in colour and are circular, flattened at base and
convex distally with tubular outgrowths and measure 4 m.m. in dia-

meter. The egg period is 3 to 4 days. Three females kept for egg -

laying laid 442, 393 and 388 eggs in 7, 12 and 7 days respectively.

The maximum longevity of 3 moth came to 43 days. The newly
" hatched larvae are 2 m.m. long and pale green in colour, ‘Short black
hairs are seen all over the body. The warts on the head capsule have
black dots and hairs. In the early stages the caterpillars feed by
scraping the green matter from the upper surface of the leaves.
During later stages they feed on the entire leaf, At this stage they
have dark longitudinal lines and two dark crescents on the dorsal sur-
face on each of the body segments. When full-fed they measure 25--27
m.m in length. When about to pupate they assume a purple colour,
The larval stage is 15—19 days. rupation is generally in the soil. If
they cannot find soil for pupation the caterpiliars- web together -leaves
and pupate inside. The pupae are ‘deep brown in colour and measure
94 m.m. in length and 3 mm. in breadth, The pupal period lasts
8—14 days. The whole life cycle is 26—27 days. Control measures
are the same as those for Chloridea.

4. Microtermes obesus, R. This is aico one of the major p:sts of
~ the crop noted inthe Cantral Farm, Coimbatore. The attack is gener-
ally noticad in grown up plants, the plants attacked being found to dry
up. If such plants are pulled out the roots are all found to be eaten
away and even the stems found hollowed out, sometimes even to their
tips. Nothing can be done to sava such plants at this staze. If how-
ever the attack is noticed in the earlier stages, relief can be given by

irrigating with crude oil emulsion when the white ants will be driven
away.

5. Dolycoris indicus, Stal, Of the bugs noticed on the crop this
together with Nezara wiridula is the most important. The bugs, both
nymphs and adults, suck the plant sap. If found in very large numbars
(in certain years this is tha cise) considzrable damigz will b> done to
the plants. ‘T'he length of the life cycle of one spzzimen reared on
Ganja came to 26 days, the eng period being 5 days and the nymphal
period 21 ddys. There were fiva moults. Eggs aze pale yellow in col-
our and laid in clusters an- gluad on to the leaves. Thre: such clusters
examined show.d 41, 35 and 33 e£3s respactively. -

6. Nezara viridula, Linn. Thoese bugs in addition to sucking
plant sap from the leaves are also found damaging the spikes. Eugs
are laid in clusters and one such cluster contained 94 eggs.

Minor Pests.

A list of the minor pests, together with the nature of injury done
to the plants is given below in a tabular form.
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Minor Pests of Ganja.

No. Name of pest: Nature of injury. K Remarks.

1. Heliothrips indicus, Feeds on the plants by One year tl}is was found
Bagnall. sucking the juice. * doing certain amount of
damage to young plants.
This was checked by spray-
ing Fish oil Rosin soap, at
strength of 1 _1b, in 10

gallons of water.

2. Prodenia litura F. Feeds on leaves and Next to Chloridea .and
spikes. Amyne. The caterpillar
: is found in small numbers.
3. Laphygma exigua, H. do. Noticed on young plants.
Euproctis fraterna, )
! M‘:)I:)re. do. Noticed occasionally.
5. E. Scintillans, Wik. ldo. gg.
5-a. Otinotus lignicola. Sucks up plant sap. -
: Eul:;brach;ntt)men- Contact insectcide suc}:as
. tosa, . do. F. 0. R.S. is useful against
' the pest.
7. Chrotogonus This grasshopper attacks No remedy known exc.ept
saussurei, B. seedlings. killing by mechanical

means,
i i iti Hents such as
opsis geminata, Damage done by biting Some re‘pe ;
8 Plenopsiss buds of young seedlings Crude Oil Emulsivn may
and making tuanels in be tried.
the soil near their roots.

9. Epilachna dodecastig- Feeds on leaves. Found only on two or
ma, M. three occasious.

10 Xa;lthoéhe)us A few weevils were col-

. ili lected once.

superciliosus. F. c!o. ) i

11. Tritolium castinerm, Feeds on Ganja cakes in Collected b).' Mr Reddi,
Hbst store houses. Ganja Botanist from Bang-

. lore.

12, Silvanus surinamen-
sis, L. : do. do.
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A NOTE ON CITRUS CULTIVATION AT PALACOLE,

GODAVARY DISTRICT.
By P. LAKSHMINARAYANA,

Assistant Agricultural Demonstrator, Narasapur.

Citrus gardens are raised in and around Palacole in about
10 villages: Viz. (1) Palacole (2) Koateru (3) Ga ipurru, (4) Gum-
meulur, (5) Digamorru, (6) 'Kaza, (7) Vadlavanipalem, (8) Vedangi-
palem, (9) Kapavaram, (10) Valamarru, (11) Kommuchikkala, etc. The
cultivators are mostly local Kapus, Thelagas, bit of late other com-
munities, viz, Kshatriyas, Thurpu k1pus and Settibaligis, are taking to it.

2. Citrus Varieties.-There are many varietics. The chief among
them in this locality are:—— - ... . . . . .. .. ,

i. Citrus aurantium— Country Orange
ii. Citrus sinensis—Batavian Orange
ili. Citrus decumana- Pomelo
iv. Citrus medica—Var. acida—-Sour Lime.
v Citrus medica—Citron.
vi. Citrus medica—Variety—Limonum-Lemon
and vii, Seville Orange.

Of the above varieties, only three are being cultivated locally on a
large scale, the names of which are given below in order of their

importance :—
i. Citrus medica—variety-acida-lime. ii. Citrus sinensis—Bat®@-
vian orange. and iii. Citrus decumana-Po.nelo.

3. Selectign of site—High level lands free from salinity are

most suitable. There should be good facilities for irrigation and
drainage.

For successful growth of the orange, shelter is required to act as

wind breaks both in rainy and summer seasons. For this purpose, coco- °

nuts are planted in this Incality all round at a distance of 6 yards. About
50 coconut trees can be planted round an acre garden. Coconuts are
not usually planted where there is asaltpan underneath, asin such
localites full grown treesin yield may die suidenly. The system of
planting coconuts all round is a sourc: of good income Fifty trees
planted like this ‘round a garden will usually yield more than one
acre of coconut-garden, the reason being that the manuring and
irrigations given to citrus trees are taken advantage of by these.
Three year old coconut seedlings are planted which usually commence
bearing after 5 years. These fifty trees will ultimately yield on the
average about 5,000 to 7,000 coconuts per annum which will fetch about
Rs. 200 in normal times. The yield of coconut trees planted round
in citrus gardens in black clay soils is considered to be heavy.
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4. Soils:—The soil of citrus gardens may be classified under four
heads. (i) Pati soils (Old village sites). In these soils heavy watering
is required. There will not be much vegetative growth. The yield
of fruit is heavy. The rind will bz thin and the fruit heavy- but less
sweet. Watering is to b2 done once a week. The life of the garden.
is comparatively short.

ii. Black clay soils. The trees will have good vegetative grpwth
very soon. Low yields, thick rind, light fruits and medium. sweett}ess
are the characteristics of the produce of this soil. Watering is required
once in 10 days. The life of the garden is medium.

iii. Red loams. This is intermz=diate batwezn (i) and (ii). Fruit is
very sweet, moderate-sised, (smaller than that in pati soils?, smooth
and of good colour. The life of the garden is long. In soils where
lime is present in large quartities, the fruits wiil bz slightly sour.

iv. Sandyloums. As at Dosakayalapalli, very heavy waterings
are required. Tha surface may appear to have dried up, but there wlll
be moisture below. The trees put on good vegetative growth and
begin to vield soon. The fruits are of medium sweetness.

Citrus trees succeed best on well drained soils of a rather open
nature.

A good admixture of sand seams to be an essential coqdition. The
trees thrive most where this sandy soil is mixed up with either red or
black ferruginous earth. It is slso necessary for success that the soil
should be capable of retaining a good deal of moisture.

Sticky heavy soils, through which water does not easily percolate
should be avoided, and also those which are extremely dry, unlgss tl}ey
can be irrigated. Again, damp and wet soils a_nd .those; underlaid with
hard pans should not be chosen for citrus cultivation.

5. Seed selection:—Seeds are taken out of mature t:ruits fro.m
medium-aged trees in September and October. A medium age in
the case of lime is about 30 years and in the case of Batavian
orange and Pomeloes about 40 years. These seed fruits are procured
from strong growing, healthy trees; all immature and poorly developed
seeds should be discarded. Care should bz taken to sow the seeds as
fresh as possible. If seeds are aliowed to become too dry. the coty-
ledons separate and germination will be poor. So, \{nless they are to
be planted immediately, they should be preserved in da‘mp sand or
earth, but in any case for not more than a week or two, after which
period, -the seeds are said to be useless. Care should be taken to see
that seeds are not damaged by insects and ants. ._Usually, baskets are
tied to ‘Batavians’ while on the tree, and such frunts s'l.ould not b2 used
for seed purposes, as they are usually insufficiently ripe. The seeds
are usually dried in the shade for 2 or 3 days befre being sown,
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6. Seed beds, Sowing and Management:—Good high level
ground is selected and a nursery is prepared. The earth to a depth
of about 9 inches is prepared by turning over with mambhatties 4 or 5
times and a fine tilth is obtained. If deficient in plant-food, a little
well decomposed farm yard manure and silt is applied to the bed and
worked into the soil, two to three weeks before planting the seed.
Beds are formed into convenient sizes— say 31§ x 214 yards or about 9
square yards. When the beds are properly levelled the dry seeds are
spread over them and are then covered over with finely powdered soil
to a depth of an inch. Before sowing, care must be taken to see that the
soil is either naturally moist enough to insure proper germination
of the seed or made and kept so by watering. Taese seeds are gener-
ally sown in October and November. After sowing, the ground is
covered over with plantain and other leaves, the covering being remo-
ved in the evening and some water .sprinkled over the surface. This
process goes on till the seeds germinate which generally takes 20to 30
days. Some do this sprinkling of water on alternate days. In any
case, water should not stand and remain in the bed. Usually under
favourable conditions four to five weeks may be allowed for the seed-
lings to get above the ground. After 20 to 30 days, water is to be
sprinkled over twice a week for about a fortnight. Afterwards, water
is allowed to flow freely intc the bzds and drained away immediately.

~ The seed should be planted thick, at a depth of 34to 1 inch and the
ground should be moist at the time of planting, to secure the best
results. ’ '

In a bed, say 34 x 214 yards = 9sq. yds, the following are the
requirements of fruit for seed purposes:—

i. Lime:— 560 lime fruits are required. Each fruit contains 10 to
15seeds. About 500 good seedlings can be obtained.

ii. Batavians:— 100 fruits are required. Each fruit contains 20
to 25 seeds. About 500 good seedlings can be obtained.

iii, Pomelo:— 50 fruits are required. Each fruit contains about
25 seeds. About 750 good seedlings may be obtained.

Weeds should not be allowed to grow. Irrigations are to bes

given according to reguirements, and the seed beds should be carefully
watched for insects.

Usuvally the scedheds arve given some shade. The shaded seed bed
has its drawbacks. Some consider that the better method is to provide
ample irrigation and grow the seedlinrs in the open. [t has been
found best to water by sprinkling and to keep the soil and plants reason-
ably moist at and immediately following the germination of the seed.

The seedlings are left over in this first seed bed for about two
years. In the second vear (in the first seed bed) some apply a small
quantity of a mixture of well decomponsed farm yard manure and
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tank silt. This makes the soil of the bed somewhat loose and dry to
facilitate removal of seedlings for planting in the second nursery.

In the 3rd year during September and October the seedlings are
transplanted into a second nursery. By this time, the seedlings will be
about a quartar of an inch or so in diameter at the ground. The
second nurse: y should be cultivated thoroughly before transplanting.
The earth is turned over with mambhatties four or five times in fifteen
days and well decomposed farm yard manare and tank silt are applied
and worked in ; after which the lani is levelled and beds are formed,
as in the seed nursery. The seed nursery is watered thoroughly just
before removing th: seedlings. In removing the seedlings from
the sead bzd the hand hoe is drivan down to a depth of 8 to 10 inches
and the se=dlings liftzd out. Tae top and roots are sometimes trim-
med back before planting. This pruning induces a well branched and
well developed root system. These seedlings are then planted in the
second nursery and placed 8 or'Y inches apart ; some give one foot
spacing every way. About 50 seedlings are planted in a bed of
314 x 214 yds. or 9 sq. yds. .

It is reported that in the nzighbourhood of Tenali, ryots always
put in the plants obliquely. The reason is that new and straight shoots
are given off near the root, and the original oblique one withers away. .

- ‘Then the leading root-shoot is left, which grows more vigorously and

forms the future tree. After planting irrigations are given twice a
week for about a month and afterwards once in 5 days till the rainy
season, afterwards once a week. No manure is applied after plant-
ing the seedlings in the second nursery. It is merely kept free of
weeds. Here the seedlings are allowed to remain for an year or two.
By this time, they grow to a h:ight of 4 or 5 feet. They are then
finally planted out.

Gardeners in the ncighbourhood of Palacole object to the system
of oblique planting, and they say tnat root-shoots are not good yielders.
No doubt the root shoots come up when thus planted, but the trees
from such shoots will not develop fully. Such trees are said to come
to bearing early, but die early on aczount of the branches dying back,
As many root shoots are allowed to grow from each plant none of
them develop properly and the yield is on the whole poorer.

7. Ccst of seedlings:-—; Two year old seedlings from the first
nursery are sold as follows:—

(1) Lime:— at Rs. 2—8—0to Rs 3—0 —0 per 100 seedlings.
(2) Batavian orange at Rs. 5 per 100 seedlings.
(3) Pomelo at Rs. 2 per 100 seedlings.

Usually 3 to 5 years’ old seedlings are selected for permanent
planting in gardens and prices normelly are as follows:—
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4th year. Sth year.
(1) Lime seedlings Rs. 30 per 100  Rs. 45 per 100,

(2) Batavian orange seedlings

at Rs. 50 per 100 » 100
(3) Pomelo seedlings Rs. 25 40

"

8. Preparation of ground for planting: - The land for planting
should be in a high level where water will not stagnate even in the
heavy rainy season. Cattle are penned for 5 or 6 months and the

land is well ploughed and levelled. Circular pits are dug for all
varieties:—

(1) Lime - ... 2feet depth and 2 fest diameter.
(2) Batavian ... 2 3 "
(3) Pomeélo ... 2 ,, 3

. The pits are filled” with'a mixt{ife o¥ Well décomposed Taim 'yard
" manure and tank silt at the ra‘e of 2 to 4 baskets per pit. The digging
of pits is usually given on contract at the rateof Rs. 10 per 125 pits
or at about 12 pits per rupee. Manure mixtufe costs annas eight per
cart load of 20 baskets. ’ :
At about the same timeas the citrus seedlings are planted, cocoa-
nut seedlings are put down all round for shelter as already referred
to. ' Plantain suckers, about 75 pairs to an acre, are also planted in the

interspaces. This crop,of plantains is allowed to grow for three years.

9. Season for Planting: Planting is done from the commence-
ment of rains to the end of January but the best time for putting in
the seedlings is during the rainy season n October—November. Some
plant in the months of December—January also.

10. Lifting seedlings:—The system adopted ia lifting seedlings is
to remove them with a ball of earth about their roots and then encasing
this ball of earth in a Palmyra basket. The best results sre obtained

if the seedlings are removed with earth about 10 inches in diameter
and 12 inches deep.

- 11.  Spacing:—The following spacings are adopted with advan-
tage for the several varieties :—
i. Lime 8 yards apart—75 plants to an acre.
ii. Country Orange. 10 yds. apart—>50 plants to an acre.

iii, Batavian Orange—8 yds. apart—7S p.ants to an acre.
iv. Pomelo 8 v 75

v. Coconuts all round 6 50 .
vi. Plantains in the first 3 years 8 yds. apart 75 pairs to an acre
12. Planting:— Seedlings are never set deeper than they stand in
the nursery. Itis even considered advisable to place them higher
rather than lower, to allow for settling, They do not thrive, if
planted too deep. They are planted perpendicularly and the Dits are
filled up with earth around the sides. Planting in pitsis given on
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" contract at Rs. 2-8-0 per 100 pits. Hand watering on the day of plant-

ing costs Rs. 1-4-0 per 100 pits (2 pots per pit). The system of putting
manure into pits before planting is said to be advantageous in pro-

moting root action and aiding the plants in establishing themselves in .
the new sites.

13. Irrigation :(—After planting, pot watering is given once in two
days for about a month (2 pots per plant); afterwards twice a week up
to the rainy season. Inall about 14 waterings will be required up to
the rainy season and this costs about Rs, 28/~ per acre. o

Afterwards flow irrigations are given. Circular beds are made
round each tree for the purpose of irrigation during the dry reason.
This is small at first but enlarged in diameter as the tree develops.

Annually, irrigations are given for 6 months. from the month of
(December to June) at one irrigation per week (6x4=24) but irrigation
is stopped for two weeks when in bearing gardens the trees are in
flower, usually between Dec>mbzr and Febryary, sothat bearing gardens
receive only 22 irrigations on the average per annum, costing Rs. 40/-
per acre.

14. After-cultivation: From the time of planting onwards,
gool gardeners get th> whole of the ground dug over, once a year,
the object being to keep a loose open surface.

Weeds and grrass are kept down and the surface of the beds around
the trees are stirred as frequently as possible. This operation is
usually done by the watchman as a matter of routine. But if the
garden is foul with weeds, extra labour is employed._

15. '"Manures and Manuring:— The gardeners realize that man--
ured fruit trees produce better, sweeter and finer fruit than the un-
manured trees. Well decayed cowdung and black tank and canal silt
are considered the best manure for citrus trees. Refuse of various
sorts are also applied; but they are slow in action. They, however,
improve the texture of the soil; rubbish of all kinds and ashes act in

" the same way. In applying these manures, one or two inches of the

surface soil of the bed is loosened and thrown aside. The manure is
then spread over the surface. dug into the soil, and the whole is imme-
diately covered over with the same soil which has been thrown aside,
Frequent and copious waterings are given soon after manuring. For
the first ten years, manure is applied once in two years, silt and farm
yard manure mixed in equal proportions being used. In the first five
years after planting, manure is applied at the rate of 4to 5 baskets
per tree. From the 6th to the 10th year, manure is applied at the
rate of one cart-load (20 to 25 baskets) per tree.

After 10 years, 400 to 500 cart-loads of manureis applied to an acre
of the garden (75 plants) once every 3 or 4 vears.
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The cost of manure mixture de ivered at the garden may be put
down at Rs. 0—8—0 per cart load.

In the first 5 years after planting, manure is applied, all round
‘the tree to a distance of 114 yards to 2 yards.

From the 6th to 10th year, the distanc» of 114 to 2 yds. round the

tree is left and manure applied ‘only beyH1d this distance to a width
of 214 to 4 yds.

After.IO years, the whole garden is manured, leaving portions
manured in the first two periods, round the trunk.

Whatever manure is applied, it should not touch directly, either
the trunk or the 10o0ts. The roots should not be cut or exposed when
dug for manuring. Asa result of irrigation, the root system will
make use of the manure: Octobar to Decsmber when the trees ‘shed
their leaves is considered the best time for applying manures. After
the trees begin to put forth fresh vegetation just after shedding the
old Jeaves, no manure should be applied. For Lime trees, especially,
manuring in the rainy season ie.. in Chitta Karthi (approximately
9th to 22nd of October) is considered beneficial. As a result ofthis,
trees flower for the third time and yield heavy crops from December
15th to March 15th when prices are at their maximum.

'F or all citrus varieties from the time flower buds begin to appear
until the fruit sets, irrigation may be withheld for about two weeks or

light irrigation given once in 10 days. Afterwards, irrigations may be
given once a week.

-

Tank and canal silt improves vegetative growth. Farm yard
manure improves both the vegetative growth and the yield. Back yard
refuse and Municipal rubbish if applied without decomposing, are
harmful but when applied after being well decomposed, the trees give
heavy yields. The life of the tree is however shortened on account
of these manures being more subject to gummosis and other diseases.

. If is reported that gardeners near Tenali and Jagarlamudi (Guptur
Dlstpct? appls.' castor cake and groundnut cake at 500 lbs. per acre per
application twice a year. T hey do not dig round the tree, Frequent

and heavy waterings are given. * The effect is immediate and lasts only
for 3 months.

Some gardeners apply green sunhemp and cover with earth or
farm y?rd manure and tank silt. Irrigation is to be given immediately
and at intervals of five days up to one month, afterwards, once a

w.eek. The trees thus treated put on good vegetative growth and
yield well.

Manuring especially for lime trees is profitable. Thetrees hegin
?o bear early and yields two or three crops almost every year. There
is great demand for limes all over India.
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16. Period taken for the commencement of flowering and
fruiting: i. Lime trees begin to yield from 3 to 5 years after planting

ii. Country Orange trees 5to7 ,, '
iii. Batavian Orange trees 7t010 "
iv. Pomeloes » e " »”
Season for flowering and harvest are as follows :—
Flowering. Harvesting.

i Lime Istcrop Decembzr--January, April, May, June.
2nd ,. ApriltoJune--September, October & November.
3rd ,, October— November, December to February.
ii. Batavian 1Ist crop. December to
Orange. February. September to November.
2nd crop May to July. December to February.
iti. Pomelo. 1st_ crop /
2nd crop )
17. Yield:—- In the case of Batavian and Pomelo gardens. where
two crops are obtained, the yield is reduced by about 25 per cent.

As for Batavian Orange.

If only one crop a year is obtained, each- Batavian Orange tree
gives 100 fruits on an acre and if two crops a year are obtained .each
tree gives in the first crop 50 and in the 2nd 25 giving a total of 75
fruits, which is 25 ¢/ less.

In the cas: of limes, the three harvests are as follows : —

Ist crop, 1€0) fruits
2nd ,, 500 ,,
3rd ,, 200 .,

18. Harvesting and Gathering : — The fruit is usually picked
by hand with the stalk by which fresh twigs come up from above.  For
export ‘rade, only three quarters ripe fruits are harvested and so the
trees put on fresh shoots and flowers giving heavy yields. If the
fruits are allowed to ripan fully on the trees, the yields lessen.

19. Basketing :— This is done for Batavians and country oranges,
Small baskets of palmyra leaves ure prepared and tied to the fruits.
The cost of 100 baskets is Rs. 0—3:~0, and the cost of tying 100 baskets
is Rs. 0—2—0. Basketing hastens the development of yellow colour.
So the fruits can be harvested earlier. thereby the vigour of the tree is
not ccmpletely lost. Basketing also prevents trouble from fruit moth.

Basket fruit is pale yellow and less sweet than the naturally ripened
fruit for want of the sun’s rays.

20. Rat damage and traps:— From the time the trees begin to
put on fresh vegetation and flowering, till the fruits are harvested,
there is rat trouble. From the month of Dacember to November the
rats are caught four times. Of these two catches are done from the
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time flowering commences till the young fruit forms. Panchamas
have rat traps, made of bamboo of their own. About Rs. 3 will be the
expenditure for catching rats per aére per annum.

21. Pruning:— Before the trees begin to bear, fresh, young, long
shoots come from the bottom. These are removed. Every year before
autumn the trees are pruned of dead and weak branches. Ordinary
knives are used. Secat and pruning saws are not in use.

22. Insect pests and fungus diseases :-—
(a) Insect pests: (i) Leaf-eating caterpillars in nurseries
and on young twigs.

(ii) Borers on stem.

(iii) Fruit moth.

(b) Fungus diseases: (i) Gum diseases.
(ii) Scab.
(iii) Sooty mouid on leaves.

23. Life of gardens and fruit-bearing :—

Old trees bea
crops. Whatever may their age, r large

they never grow to a greater girth
than 3 feet or about one foot in diameter or to a greater height than

20 feet The fu.ll life of citrus gardens cannot definitely be put down
to any fixed period as it depends on soil and treatment etc. In good sail,

citrus gardens remain in full bearing for about 50 years and in an aver-
age 80il between 30 to 40 years.

24. Yields per acre per annum :—

) i. Lime gardens:— Up to 300,000 (three lakhs) of
be obtained but on average the yield may be put at 150,000,

ii. Batavian Orange - About 20,000 fruits may be obtained
per acre.

fruit may

» ili. Pomelos:— Under good conditions, 8.00i) small pomelos
will be harvested per acre.

PADDY CULTIVATION AT HOSPET AND THE
DEPARTMENTAL INFLUENCE
By K. SANJEEVA SHETTY, BSc., Ag.
Agricultural Demonstrator, Hospet.

Of the four “ Western Taluks” in the Bellary District, Hospet is
the northern-most and is the smallest taluk in the District. It is the
only Taluk in Bellary which is fairly well protected in all seasons
from famine, its wet lands being irrigated by the channels of the
Tungabhadra. The channels (so the history goes) were l?uilt by an
officer (called Mudda) of the redoubtable historic figure, King ershn.a
Deva (1509—1530) of the world famous Vijayanagar Dynasty, and it
is averred with truism that “the position of the anicuts have be.en
chosen with great judgment and the channels have been formed with
consummate skill.”

There are about 14000 to 15000 acres of wet lands in this Taluk
irrigated by these channels and paddy occupies not less than 7000
acres.

The Local Varieties. Among the various local paddy vari.eties
Gowri-sanna, Sepai, and Siranga were the most popular a_nd widely
grown in this tract. Gowrissnna is a fine variety and Sepai a coarse
one, both of six months’ dutation and sown in July as.ﬁrst crop.
Siranga is a four month crop and is raised as second crop in Septem-
ber. These varieties appear as anachronisms at Present and he}ve
beer almost superseded by the departmental stram., GEB. 24, wh.lch
was introduced by the Agricultural Department. and is now sgreadmg
spontaneously like a conflagration. It _occuples.nearly 95 %, oi‘ th.e
total area under paddy, which is a sufficient testfmfmy to the indi-
viduality of this variety. Further, it is also grfmfyxng to note tha,t
this variety covers a large area in the Gangavathi taluk of the Nizam's

" Dominions on the other bank of the river Thungabhadra.

The superiqrity of GEB. 24 for fineness of ricé; high yei.ld, and
disease and drought resistance is acclaimed by all. A few stfll grow
Sepai as they seem to have developed a taste for a coarse variety and
find that GEB. 21 is tasteless. Evidently these are'accustomed from
a long time to eat coarse grains like cholam, fhenat and cumbu and a
fine rice cannot very much appeal to .them as it does to one who eats
with measure and prefers a variety suitable to the table.

Local Practices and Subsequent Changes :— Jisenagation of
nursery, raising of seedlings and transplanting wg S

rovel to the people until the department commg
work on this line about 15 vears ago. Paddy used

) B8d
in all the fields, and the whole system has reyolgt] nised itself to (i
present condition. It is rejQicing now to se¢ ev ere that pad 1
»w\, P ,““‘,r"’::. s \ .“
N\ AL/
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is transplanted (in many cases single-seedlings) from seedlings got from
a thin sown nursery.

The Role of Green Manure in paddy cultivation :— Invariably a
green manure crop precedes the paddy crop, and when we say that the
area under paddy is 7000 acres the extent under green manure neces-
sarily means almost the same area. Thus a green manure crop of
Daincha (Sesbunia aculeata) or sun-hemp (crotalaria juncea) or green
gram or gingelly is a certainty, The raising of green manure crop is
not an innovation but a practice continuing from ancient days.

The Truth Behind the Growing of Green Manure Crops:—
Daintha is grown on a very small scale in alkaline soils whereas
Sunn-hemp occupies a major area. Green gram is grown because the
seed is obtained cheap in villages whereas sunn-hemp has to be bought
from outside, but the growing of gingelly as green manure has a story
behind it. The ryots believe that sunn-hemp benefits only the paddy
crop and not the sugarcane that follows it next year as opposed to
gingelly which does not so much help the paddy but is of use to the
sugarcane crop which the ryot values most. Though the useful effects
of sunn-hemp to paddy cannot be gainsaid, yet it is a matter for investi-
gation as to how far the gingelly crop influencss the growth and output
of the cane. It may be that gingelly being a non-leguminous crop and
an oil seed, takes a longer time to get completely decomposed in the
soil and hence a good portion of it may remain available to the cane
crop ; but what strikes at its very face is tha: gingelly is preferred by

some, as the seeds are cheap and easily available requiring very little
irrigation and not eaten by stray cattle.

Rotation :— Paddy after sugarcane forms the usual and general
rotation in the locality which accounts for the area under cane, which
is approximately equal to that of paddy. This again explains how the
area under cane under individuals is'very much higher than anywhere
else in the presidency. Plantain may come in occasionally in the

rotation, and paddy for two years and cane for the third year is also
followed by a few. -

Prepa‘ratory Cul}ivation :— Paddy lands at Hospet are al] uneven,
and very little attention is paid by the ryot for levelling and increasing
the size of the plot. The beds are as a rule 3 to S yards square.

Early in the month of May the fields are divided into fairly big
plots just to facilitate irrigation. The lands are then irrigated ahd
allowed to dry up to an optimum condition (2 or 3 days) when 15 to
20 seers. pf sunn-hemp or 4 to 5 seers of gingelly are sown broadcast
and the s'egds are covered by ploughing the land once with a plough (in
‘the case of gingelly it is Sown when there is water in the field and is
not covered Wl.th any implement). The land is again irrigated and left

* for 3 days and irrigated again. Then itis irrigated once in 10 or 15
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days and the green manure crop is ready in about 45 to 60 days. When

the green manure crop has grown sufficiently, it is either ploughed in

led in and beds of convenient sizes are formed
g; :’nl:]::e‘viv::ll:i::dvvti:;tr::ammaties. It is allowed to decompose. for 5 to
6 days when the bunds are trimmed and the plot§ puddied again. Tll:e
beds are levellgd with mammaties, bunds are rectified by women '(w o
are preferred to men, as they do this .work better than men b'emﬁ a
work requiring a continually stooping posture). The land is then
ready for transplanting. -

Preparation of Seed Bed: (a) When the.green manure Crop hls
about a month old (early June) it is ploughed into the soil wheret ‘? ,
nursery is to be prepared. Itis allowed to rot for a week, t:e SOtl
puddled again, beds formed and seeds are sown b.roadcast at the rate
of 6 to 15 seers in about 6 to 10 cents of land sufficient to plant an acre.

aration of the seed. The required quantity of seed'ls
soak(et:l) ilIl) l-v'f"a)ter for a night and then placed in a basket c?vereg W}::
paddy straw or lakkai leaves or margossa leave§ am.i .welghl:ed wit
stones, to increase the temperature. The n-ext night it is soa ed 1ge:lm
and the day following it is sown broadcast in the prepared see -1 2 ls.
The day next to the sowing of the seed§ th.e nurserls{r. is s o;ry;
irrigated. but subsequently aIIOWed.to. d.ry till slxg}lt cra; :ing'am:i ars
on the surface of the soil. Then it is irrigated ‘dally an ;‘a:nle Jor
about 12 days when the seeds would have gern?mated co'{‘x;lp ete glin !
subsequently the water is allowed to stand contmuou§1y. | de seet " ﬁe
get ready in about 25 to 35 days. Usual.ly no manurm;;,‘ }sh ;n:t t(;mes
nursery except a top dressing of ammonium sulphate w ict
given to induce vigorous growth.

Transplantation :— This is .done in J}lly—August. 'l;he s.eedlmfs
are pulled out ard transplanted in the main field. Afte}xl‘ p ang]r}g \sret(;;
little water is allowed to the bed for a week to forcedtde.]see ing
‘strike fresh roots, but subsequently they are irrigated daily.

Aftercultivation :— Two weedings are generally given. I’{hiz
first one is done within 20 days or one month after pl;:;\tlrl\g. A
called Halegante in Canarese (meaning the removal of }(1) & cl', ttlmpor f

rass). The second weeding is done a month npd a ha .ae_rk 1
s h before the flowering of the plants. It is called Tzru. alevu
mona. again.) Roguingisnotasa rule attended to. The ripening
(we; mfi,p is watched by the ryot who looks to thfe earheads for
Of‘t : ce and when he finds that the grains in the spikes at the base
?)‘fntd’:: <¢;a1's are hard, he stops irrigating the land and allows the fields
© dg;rvesting. When the land is dry the crop is l3a_rvested and left
:n the land in loose sheaves. After two days of drying the sheav?s are
mmdled and stacked in the thrashing floor and thrashed at convenience.
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Thrashing is done by beating the bundles on a hard prepared floor
(cow-dung smeared) and any grain left in the straw is separated by

cattle-threshing—spreading the bundles and letting cattle to walk

round over them in packs. The loose straw is bundled into head loads
and stacked. Winnowing is done with the help of the prevailing winds
after which the seeds are dried, measured, bagged, transported and
stored.

Yield: GEB. 24 Paddy gives an average yield of 30 to 35 gudies
(one gudy weighs roughly 120 1bs.), or nearly 3600 to 4200 lbs., as
against Sepai which yields on an average 20 to 25 gudies or 2400 to
3000 lbs.

General: The soils of almost all the wet lands of Hospet are
black cotton soils and it is interesting to note that a soil of this nature
under swamp conditions yields as much as 3000 to 500C lbs. of grain
per acre.

Many a ryot still does adopt clump planting or planting 2 to 4
seedlings in a hole and in such cases the seed rateisas high as 15
seers or 25 1bs. As a rule, about 8 seers are sown.

Recently, better attention is being paid by many ryots to levelling
of the plots and increasing their size. A basal dressing of
superphosphate at 1 cwt. per acre has been found to be very useful
for a paddy crop and the ryots at Hospet have fu:ly realised the benec-
fits of artificial fertilisers for increased crop production. A sale of
nearly 25,000 to 30,000 rupees worth of ammonium sulphate and super-
phosphate is effected in Hospet taluk and the idea of using quick acting
manures in conjunction with green manures, farm yard manure or oil
cakes is rapidly gaining ground and there has not been a greater
blessing to the ryot than the introduction of GEB. 2t paddy,

Cultivation sheet for an acre.
Preparatory Cultivation;— Rs. as.

ps
Ploughing twice 6 pairs @ 8 as. 3 0 0
Forming crossbunds 8 men @ 4 as. 2 0 0
Levelling twice 6 men @ 4 as. and 6 women @ 3 as. 210 0
Trimming and renovating bunds 3 men @ 6 as. and 3 women @ 4 as. 1 14 0
Lotal...... 9 8 0
Manures and Monuring:
Irrigating the lands to sow Green Manure Seed 14 @ 4 as. 0 1 0
Forming bunds to facilitate irrigation 6 men @ 4 as. 1 8 0
Cost of 2) seers of sunnhernp seeds @ 8 seers per Re, 2 8 v
Covering seeds 3 pairs @ 8 as per pair 1 8 0
Total...... S5 9 0
Seeds ond Sowing:~—
Preparatory cultivation for 10 cents 1 8 0
Cost of 10 seers of paddy seeds U 10 ¢
Pulling seedlings and transplanting 32 women @ 3 as, 6 0 0
Total...... 8 2 o
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After cultsvation 8

5 0
1st weeding 10 women @ 3 as. 1 14 0
2nd weeding 10 women @ 3 as. . 1 14 O

Total. 3 12 o

Harvesting, thrashing Gc,
Harvesting, transporting, thrashing and winnowing paid in kind,

24 gudiss of paddy @ Rs. 4 per gudi. 10 0 0
Cooly for irrigating an acre 1§ guds 2 0 O
‘Total cost of cultivation Grand Total. 38 15 o
Yield.
Cost of 35 gudics at 4 Rs. per gudi 140 0 o
Assessment per acre. 14 3 6
Lease for the land. 12 gudies 48 0 o
Profit for the land-lord if he cultivates the —_—
land himself Rs. 140. Deduct (38—15—0 & 14-—3—6) 8 13 6
Profits for the tenants if leased out 140 (deduct
38—15—0 & 48—"—0) 53 1 0
Profit for the land-lord if he leases out the land
48—0—0. Dieduct Assessment of 14—3—6) 33 12 6
Cost of land at present per acre. 1000 0 o.

N. B. The cost of cultivation may vary slightly from place to place & Jrom year to
Year, Coolics employed for pulling the sesdlings & transplanting an acre wers as high as
500 60 in the beginning w'ien they were Just begsnning to learn this new kind of work. It

has now improved and practically only V§ the amount of labour is employed, which is still
a high figure.

1/ cost of paddy straw ‘3000—4000 1b.) which s omitied, volued ot Rs, 10- may be
added in sach case. -

CULTIVATION OF TURMERIC V) IN GUNTUR DISTRICT
By K. V. Seshagiri Rao, Assist. Agl. Demonstrator.

Just as paddy occupies the largest area among the cereals, turmeric
covers the first place among the condiments in the Kistna delta com-
prising Tenali and Repalli taluks of the Guntur District. It is consi- .
dered sacred by Hindus as without it no religious ceremony can be
performed. Every Indian kitchen stocks turmeric in one form or
another to give both taste and colour to the food. It occupies an
important place in Ayurvedic Medicine and the last but not the least
of its usesis as a dye for various articles. All these put together go
to show that there is a continuous demand for turmeric and ryots who
have got facilities for its cultivation, therefore, make it a point to in-
clude it in their list of crops every year.

Turmeric occupies an area of nearly 5000 acres grown mostly under
canal irrigation and a little under wells. Though grown on a small
scale for nearly a century, it is said to be an introduced crop brought

(1) Curcuma longa.
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By
from Cuddapah District. The area under this crop began to increase
with the introduction of canal system and it increased by leaps and
bounds fromn the year 19038. This crop is grown all along the Repalli
canal bank close to the Kistna from Revendrapad in the Tenali taluk
at one end to Anantavaram at the other end in the Repalli taluk
where in the. years long gone by the Kistna made its way leaving
behind rich silt and sand making the soil light. It is also raised
in the bed of the Tungabhadra once a tributary of the Kistna—
commencing from Revendrapad at one end to Vetapalam at the other
end in the Tenali taluk. The soil, is a lizht mixture and very fertile.

In almost every place where turmeric is grown sand is struck at a
depth of 6 to 9 feet and beautiful fresh water at a depth of 20 to 30

feet. The survey of the soil description therefore goes to show that it

is best suited for turmeric cultivation as such soil is quite essential for
the development of the under-ground rhizomes. :

While lowering the level of the land for paddy cultivation some
of it had to be raised ranging from one to three feet and it is in such
bits of land that most of it is grown. In some places it is grown in the

original land—where mostly well irrigation is given though some
area is irrigated by the canal water.

Season. The crop is a heavy feeder occupying the land for nearly
nine months from July to March.

Preparatory cultivation. In the hot weather months the ryots will
be busy carting clods of earth dug from the neighbouring silted wet-
land. Generally 20 to 30 cart loads of earth are spread over an acre of
land. In places where this is not possible the ryots remove clods of
surface soil from the adjacent field and spread them. This the ryots
call gaddaveyuta in Telugu. This top soil which is rich in plant food
becomes richer by the action of the weathering agencies. This opera-
tion, therefore, not only, facilitates the raising of the level and making

the soil loose for the easy and healthy growth of rhizomes but also
adds to the richness of the soil.

Manures and Manuring. The ryot pays great attention to this
operation. He liberally manures other crops when he has turmeric in
his cropping scheme. He folds his cattle in the hot summer months in
the field itself shifting them in a systematic manner thus covering the
whole area. Cattle-penning is practised during the summer months.
In addition he also adds sheep manure by sheep penning if he can have
it. Besides these he adds 20 to 30 cart loads of farm yard manure. If

the growth is not satisfactory he gives the crop a dressing of groundnut
and castor-cake at the rate of 500-600 Ibs, per acre.

Seeds and Sowing. As a rule only the mother rhizomes (cut into
two length-wise) are Sown. About ten years ago, the bed-system was
in vogue where sowing was done in furrows behind the plough at 2500
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to 3000 lbs. per acre and this system is still prevalent in some parts.
Most of the area is now sown in ridges 11§ feet apart in-which case the
rhizomes are sown in every alternate row behind the plough. The seed
rate is therefore reduced by nearly half. :

" Aftercultivation. In the bed system of sowing no other inter-
cultivation except weeding is done. In the ridge sown crop besides
weeding round the plants inter-cultivation is done once or twice
between the lines which helps te earth up the crop and to allow easy
irrigation. v

Irrigation. From the time of sowing till November no irrigation
is given cxcept when there is drought. From November onw'ards the
crop receives about ten irrigations till its harvest in March at intervals
of about 15 days. If it is wellYirrigation it is done by baling out wa.ter
by mhote buckets and if it is canal irrigation it is done either by gravity,
flow or by baling water with swing baskets. Here and there we now
see oil engines with centifugal pumps or Archimedian screws at work
irrigating the crop.

Rotation. Turmeric is as a rule rotated with a mixture of red
gram and maize or dry paddy and red gram which do n9t receive any
manure at all as the residual effect of the manure applied to tl%e pre-
vious turmeric crop is quite ample for them. Since sugar-cane is now
coming to importance turmeric is followed by sugar-cane both .bem.g
long duration crops and heavy feeders. Th.e two-year rotation is
seldom strictly observed as the turmeric crop is to be found here and
there even in the succeeding crop of maize apd red gram. It may
therefore be said that the turmeric crop occupies the land‘tevery year.
Sometimes oranges or plantains are planted in the standing crop of
turmeric the former to replace the turmeric after 7 years while fhe
latter remains in the field for 4 years. Evidently this short rqtatlon
makes the land sick as is proved by the fact that the average yield ?f
12 candies per acre in the past has come .down to6 cand.xes per acre in
recent vears even though the same agnculfnral prgctlees are being
continued. It would be well if the turmeric crop is rotated every
four years.

Pests and diseases. This crop is subject to two fungoid diseaseer
namely Tataku or Lambadi tegulu and tl}e othet: Pogachuru. tegulu. ’!.‘he
appearance of the former does not seriously interfere with the‘ yield
of the crop but pogachuru tegulu' does some dat'nage as the coating of
sooty mould reduces transpiratibn and forma.tlon of food. The crop
is also subject to the attack of the root ggubs in some years. If good
seed free from the attack of these grubs is sown the crop is also free,
Hence the selection of seed is very important.

Preservation of séed. The central rhizomes round or.ovoid‘ in
shape are separated from the fingers and heaped in convenient sizes
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under shady trees and covered over with turmeric leavesin g thick
layer to prevent sun and rain acting on them.

Harvecting-Cur.ng etc. In the ninth month all the leaves wither
and fall level to the ground and this is a sign that the crop is ready
for harvest, Ten or twelve days before harvest the last irrigation is
given to facilitate easy lifting of the rhizomes. The general practice of
lifting is to plough the land with the country plough and engage women
to collect the rhizomes from behind the plough. Here and there there
is the practice of lifting the crop by means of crow bars, Lifting,
collecting, cleaning and heaping over. the next operation that the
ryots attend to is curing. Till five or six years ago, curing was being
done in earthern pots. Curing is the process of boiling the green
rhizomes in water for about half an hour till they become soft to the
touch and spreading them in thin layers on the ground to completely

dry up and then removing the dust from the rhizomes before storage.
A batch of 50 pots with rhizomes and sufficient water to boil them will

be placed in a line over a long narrow pit one font wide and 114 feet
deep; 15 or 16 men at the rate of three pots per head look after
boiling and five mors man attend to other works as spreading the
stuff, drying up, and adding water to pots whenever necessarv. Four
tons of fuel would boil in a day 60 candies of green stuff which when

dry would come to 15 candies. At this rate the cost, for every candy
of cured stuff would come to Rs. 6/~ This was considered to be 3

laborious and risky work basides being a heavy itom of expnditure.
From 1924 or 1925 curing was begun to bz done in mho:e—bucket
shaped receptacles. A small pit is dug and cart axles are placed over
it to form four seats for the four buckets. Four m=n do 16 to 18
boilings per day which would come to 6 candies of cured stuff con-
suming 134 cart loads of red gram stalks cnsting Rs 12'~-. The hire on
the four pans per day comes toRs 4-8--0i. e. for ev ry candy of cured
stuff they charge Rs. 0—12—0 i. e. for every boiling Rs. 0—4— 0. Thus
on the whole, for a day’s work the expenditure would come to
Rs. 19—8—0 and thys for a putty of cured stuff an expenditure of
Rs.3—4-0is to be incurred, This isthe rate when the weather is
favourable. When the weather is unfavourablei. . when there are heavy
winds thesame quantity of fuel will suffice to get only 414 candies of

omes to Rs. 3—1J—(, Those ryots who cannot afford
to get red gram stalks have necessarily to go in for casuarina or bibul

or some other fuel which costs Rs. 24—0—0 per ton. This would boil
8 candies in a day

Rs. 3/- per candy

penditure of eight
pans so that the total expendityr.
Rs. 4—4-0. By discontinuing ¢
pans, the average gain per cand

e per candy of cured stuff comes to
uring in mud pots and taking to iron
y worka at Rs, 2 - 4—¢.
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While this was being done all ovar the tract qn’e ryot Mr. Chal!a-k
palli Zangaiah, village mu-siff, Revendrapadu, with the" help ?f“Rev..
Haaf the then American Missionary there, made one pan of the fo 0\7
ing description. o
e The :ut'er pan is 416 x 434 x 2 ft. It hasa lid on the top Whll:hl:s
in two parts and hinged in the cent}'e so as to open .fr_om bot t. e
sides for the easy removal of the inner pans containing ;:rrr;fn::;
The inner pans are four in number each 14 x 134 x 144 ft. fe 8 e:er
all round and at bottom contain small holes for the entran.ce o fw;z .
from outside and for the escape of dirt and wat.er at tl?e .txm: o 8 'el;
lift. The distance from pan to pan all round will be six mc“es ;v v:’cm
is occupied by water. The outer tank i§ .ﬁxe.d up once for a 71(1):1 e
not-be removed till all the turmeric bonhpg is over. Aboutv po
water is put into it and kept at boiling point through-out.

The small pans inside are placed in dishes each two ffaet scfu:la.nta anzll
three inches deep which are intended for thedaclcun:iulatlfm ?] ' d tui)e il‘:w
i d and placed again.

every morning they are removed, cleanfe :
thesz dishes a flat iron frame is placed inside the tank to create space
for the boiling of water. .
As an experiment a Sindewshi furnace was construct.ed a};}'d ;l;:
i tment for boiling turmeric
efforts of the Agricultural depar e ot oo
3 sh were used as fuel. e chare
gram stalks and bebul B i he furnace did not work properly
furnace and due to choking the fu .
ilr‘l(:i the work therefore suffered a great deal. The ry.ot (t:;)lntl:al::
;o work it without the grating and the central wall using the
fuel and he was able to work as follows.

The boiling begins every morning at 6 a.m and clot)se§li:ts6a;2 x;xé
Four coolies work at the furnace Eighteen to fwetr;zy (::lh usg at ¥4
candy per boiling are done per day, about 10 candies d?g thus cured
daily. The fuel consumed per day will b_e abofut.a cart cc;?ldyv(r)f gured
34 ton of red gram stalks costing Rs. 8 gndbso 4;1 e;(ez:y andy of cured
turmeric Rs. 0—13-—0 worth of fuel is burnt. or reparing ten

ndies of cured stuff the cost comes to Rs. 11— . 't or
cc::ndy it comes to Rs. 1—3—0. Taking the cost (});f thl;e h(;;l(}(l)ni:idiee.
anc i season to be a month when s

be s, 200 ;‘lnt(}teta};r(:te\::srtk;?xﬁ the depreciation on it per candy comes to
can be Cur’?‘h Rs. 1—6--0 will be the cost for making a candy of c}x}'ed
3 ot F;l:d]n"f the advantages of such boiling four more boiling
e ca 2 into gperation. During 1929 the Agricultural departm_ent
Outﬁts catn;;ed into the field to try the cheapest method of curing.
P, snm crop is being grown in this tract for the last 7 or 8 vea rs
Gr((i)utnhen area is increasing year by year. Mpgt of the‘ groundr'mtlns
o helled in the local factories of Tenali, Qheb.role, Duggfra a,
o i Guntur etc. and the husk was lying idle in mougtalngus
ﬁi;iala’%“l:;’ owners of factories not knowing the method of disposing
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At th_xs Juncture the department went to their rescue and a large
qllzx.g_ntl.tx of groundnut husk was carted by the ¢yots. The department
t 18 time constructed a slightly modified Sindewahi furnace in
whxch .the length of the grating was increased from 20 inches
:g 32 inches, the central wall was shifted a few inches away from

e centre towards the smoke passage and the smoke passage was
covered.at the tpp by 3inches thus keeping the bottom of the
:»:ssage m.level_ with the bottom of the furnace. The objects of doing

ese modifications were (1) to take the flame right into the centre so
8s to allow water to boil all over (2) to allow free draught of air and
3) to gnow ash to easily drop down into the ash pit below, thus
kge'pu;g the furnace free from choking. Groundnut husk wx'as the
n;am uel used but now and then turmeric leaves to form a bed for
the husk was burnt. One cart load of husk was sufficient for a day's
work. In later stages one cart load of husk was charged at 8 annas
;I‘hus for every candy of cured stuff 1 anna worth of husk fuel was;
un:!t. Taliung the cost of labour and the interest and depreciation
on the set into consideration the total amount spent on a candy of
cured turmeric comes to 9 annas. Teeye

The following tabular st i
{ atement gives the amount spent
all:)::et }tlndefr the vartous methods of boiling so far describe‘c)l on t(l)'n: tfl:e}
quintity of turmeric produced in the two taluks, o

it off were ready to allow anybody to take it away for the mere asking.

Amount C Total
. ost
Syztfem 1:?:3:? Qua(:afnty sxivecx;:‘ df;)r a:;z?;t Nature camryer :mount
boiling  used turmeric of cured SPenton o e jured t e?;&?
(cured) stuffon the total “5?§§e including oo duca
fuel alone Produce lael:(;ur including
labour
Red gram etc,
ok
mud pots ul 30,000 long
bush or candies S—0—0 15000000 nareow 6—0—0 180000-0.0
casu- pit local
arina
Iron pans Do Do i
. . 290 Ordinar )
67875-0-0 pit-locai' 3-12—0 11250-0 0
Retangu Retd lgkra&m i?lse.
- sta i
lar pans Do. 0—13—0 without-
ma ‘ 24400-0- grating & [—6—0 4125300
central -
wall
Modified
G:’Oﬂnd- Do B o Slnl{‘e.
. — wahi
nut husk 10 1875-0-0 A . 090 16875-0-0
(32" gra-

ting etc,)
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Preservation and marketing of turmeric. Immediately after
curing it is well dried and cleaned and sold away if there is a ready
market. If the market is dull it is preserved in pits dug in a high level
place where no moisture can be had and covered over by a thick layer
of earth and kept under thorough unaerobic condition. For every six
months to one year it is removed, :un driel and again put in pits for
further preservation. In this way the stuff is kept for any number of
years until a good price is on the market.

In 1908 finding that there was a good demand for turmeric and
that the area was on the gradual increase a factory for polishing and
also to purchase from ryots and supply the demand from elsewhere
was established by one Mr. Nimmagadda Sangaiah and Sons at Dugg-
irala. Even before establishing the factory Mr. Nimmagadda Sangaiah
was a regular trader in turmeric and he is still continuing to be so.
Duggirala therefore has become the chief trading centre of turmeric
and some more factories were established a few years back.

Generally the price would b2 at its minimum during March-April;
the season for the turmeric from the fields to be ready in the market
would be at its maximum from October to February by which time
half the produce of the tract would have been exported. The markets
to which turwmeric is exported are the Punjab, Agra, Delhi, Cawnpore,
Calcutta, and Bombay. For unpolished stuff there will be demand
from Cawnpore and Calcutta firms and the rest of the firms invariably
require polished stuff. The standard price at which it can generally
be sold cannot positively be stated as there is fluctuation every minute,
hour and day. It has therefore become a matter of gambling. The
traders who are now the ryots purchase from their brother ryots and
stock it until they get a good price with their mouths wide open to
readily swallow any profit they can getin this gambling. It is only
the favoured few that could come up.

The pricein the beginning of turmeric cultivation was ranging from
Rs. 20/— to Rs. 25/— and it gradually- rose up to Rs, 30/—, Rs. 35/—
and Rs. 40/— and maintained so till 1921. In 1921 it went up to
Rs. 70/— and 1922, 1923, 1924 it went up to Rs. 151/—, Rs. 216/— and
Rs. 180/— respectively on account of demand from Germany and in
subsequent years it came down even to Rs. 31/—, S0 1922, 1923 and 1924
were the years when the traders were raised aloft and the subsequent
ones were the years when they were thrown to the ground and hurled
in the dust never to rise again. Thus rich ryot traders have become
insolvents. But the actual cultivators so far in general are alright as
they dispose of the stuff at their earliest convenience.
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Statement of ruling prices of turmeric at the Duggirala market from 1921 to 1928.

Months

Nov. Dec.

Oct.

maxi- - MI0E gy, Feb. March Apri May June July August Sept.
num mum

Year

The Madras Agricultural Journal

70

Rupces por Candy.

42

70

1921

151

108 to
115

97 to 102 to
99 100

91 to
78 93

62 to
66

150 42

1922

211

210 to
216

151to 160 to 182 to 198
154 164 203

118 to
1€6

. 120to 1l4to 102 to
85 163 85 117 106

216

1923

180 110 176 180 132 147 166 161 146 126 110 124 143 159

1924

44

46

75

75

1925

31

40

35

31

1926
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Cultivation of Turmeric in Guntur District

The price at the time of writing is Rs. 52. per candy.

1.
2.

®

00N o

10.
11.
12.
13.

Cost of cultivation of turmeric per acre.
Ploughing 6 times (four pairs of cattle.)
Cattle manure 20 cartloads. Rs. 40/— & sheep |
penning Rs. 20/—
Seeds five putties (set off for the same seed he (
gets for the next year. |
50--0—0
Ploughing for sowing seed (2 pairs)
Cutting and sowing rhizomes-12 women
Weeding twice (20 women)
Ploughing twice in rows (2 pairs)
Irrigation 10 times—wells (if swing baskets Rs, 43.
plus water rate Rs. 20/—
Harvestmg ploughing 6 pairs Rs. 15-& 33 women }
Rs. 11~ 4—0.
Boiling—4 men @. 0—12—0.
Drying and cleaning—6 men
Hire on pans at Rs. 0-—12—0 per putti
Fuel ’
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Rs. 15--0—-0

» 60-- 0—0@

w 5—0—0
nw 4—8—0
» 6—-4—0
i1} 5—0'—0

" 60—’0‘_'0

26—4—0

w 3—0—0
»w 3—0—0

. 4—8—0

» 16—0—0

Total. Rs. 208—8—0

Taking the average yield to be 6 candies the price of it at the pre-
sent rate would be Rs. 312. Thus the net profit that he gets is

Rs. 103—

8—0 per acre. The ryots take into calculation only items

numbers 2, 5, 6, & part of 9, 10, 11, 12, and '3 which actually touch
their pocket and which come to Rs, 68—8—0 while the rest of the items
are out of account as they are the reward of personal labour. By
making a cash expenditure of Rs. 68—8—0, they thus claim to get a
net profit of Rs. 243—8—0.



FLAVOUR IN MILK *
By Professor R. H. LEITCH, M A, B.Sc, N.D.A,, N.D.D.

A characteristic of milk which more than any other commends
itself to the discriminating consumer is flavour. Whether or not the
high food value of milk is realised by the general public, a fine flavour-
ed milk is universally appreciated. But if the flavaur i: displ asing, the
milk will not be acceptable, no matter how excellen: its keeping pro-
perties, how rich it may be in butter fat or how low its bactevial con-
tent. The public does not understand ful'y the real significance of
chemical analysis or of bacterial counts, but it does appreciate flavonr.
Indeed, flavour controls all the other qualities of market milk, and it is
a fact that milk is decisively rejected by the dealer or the consumer
more often on account of a displeasing flavour than by reason of any
other defect. An ffective means of popularising milk would be to
ensure that not only is it safe, rich and of good keeping qualities, but
that it has a pleasing and attractive flavour.

In fresh milk of good quality, the sweetness is due to the milk
sugar and the aromatic taste to the butter fat. ‘The flavour of milk'
however, while largely determined by these two comp»onents. is also
influenced by certain of the milk salts, particularly the chlorides. It
has recently been shown that the taste (as distinct from flavour) of
milk (1) is in large measure associated with the finely dispersed and
easily dialysable components, and that when these are removed, the
remainder of the milk is relatively tasteless.

Practically all the compo-ents of milk are subject to degradation
changes which affect its flavour adversely—the fat by oxidation and
cleavage, the casein and albumin by proteolysis, the milk sugar by
fermentation, and the ash by exaltation of some of its components.
But even when such flavour defects are well defined, the casual factor
is often difficult to determine; and yet until the origin of the fault is
known, advice such as might lead to its elimination or control cannot
be offered. Defective flavours in milk may arise from physiological
effects ; from the incidence of bovine ailments or disease ; from the
fOSJd supply of the lactating animal; from the direct absorption of
taints from the environment ; from bacterial infection of the milk at
the time of or subsequent to its withdrawal from the udder; or from
the effects of oxidation during storage. In some instances. contact of
the milk with certain metals may lead to the development of an off-
flavour.

It should be observed at the outset that the sense of taste is not
equally developed in all persons, and that a milk which is sensibly off-
flavoured and displeasing to one individual may call forth no adverse
comment from another. Defective flavours which will he discussed

* Reprinted from the Scottis” Jonrnal of Agriculture, Vol. XV, No. 2.
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here are those which are sufficiently pronounced to be detected by the
average citizen.

Physiological Effects. The relationship of the physiological
health of the cow to the flavour of the milk secreted is as yet little
known. If the milk of individual cows in the same herd (all receiving
the same food and the same general treatment) be critically examined
by a person with a keen sense of taste, it will often be found that while
the majority of cows yield milk which is pleasing to the palate, some
may give milk which has a flat and unattractive flavour. An examin-
ation of samples of milk of 53¢ cows supplying the University of Cali-
fornia Farm Creamery revealed the fact that 68 (or 137)) of .the cows,
presumably in normal health, were producing milk which had an
abnormal flavour. Ruadhouse and Koestler (1) have observed a differ-
ence in the taste of the milk not only of individual cows in the same
herd, but in different milkings of the same cow. The cause of such
variatiors in the flavour of the milk of individual cows in full milk
and in apparently normal health cannot be easily explained. - It may
have a physiological basis or it ‘may be an inherited characteristic.
Relative work in America (2) would appear to show that the ability to
produce a good flavoured milk is an individual characteristic, and one
investigator foresees the time when whole herds of cows giving milk
of an agreeable flavour will be assembled, and efforts made to perpetu-
ate this desirable characteristic by breeding and selection.

Milk secreted by the cow at the very beginning and at the extreme
end of the lactation differs normally from milk produced throughout
the rest of the milking period. Colostrum with its bitter fleshy taste
and its thick slimy consistency does not come within the category of
market milk, because of its obviously abnormal character, but it is
different with the milk of cows approaching the end of the lactation.
After the ninth or tenth month, the milk sugar which hitherto has
been maintained fairly constant begins to decline and at the same time
the chloride of the ash increases in amount. The net effect of this is
that the milk acquires rather a sharp salty taste. Sometimes the milk
of cows in advanced lactation is rancid and, when swallowed, produces
a burning sensation in the back of the throat, the rancidity being due
to the splitting of the butter fat by a lipase enzyme present in the
milk. The rancidity usually develops in the milk within a few hours
of its withdrawal from the cow. Swestened condensed milk may also
become rancid if through accident or error small amounts of such
milk in the unheated state are made part of the batch. Rice (3) has
found that as little as 0'37, milk containing lipase can induce rancidity
in the condensed product.

A disturbed metabolic condition of the cow known in South-west
Scotland as “ staw " is responsible for a peculiar odour and flavour in
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milk. The milk as it is withdrawn from the ulder has a strong pene-
trating smell suggesting a phenolic or madicinal odour; the taste is
distinctive and disagreeable. Staw and its associated effects generally
occur early in the lactation, usually about three to four weeks after
calving. A change of feeding and careful veterinary treatment will
usually rid the cow of the undesirable affliction.

A fishy flavour in milk apparantly arising from a disturbed meta-
bolic condition and recalliag th2 efects of staw is reported by Harding,
Rogzers and Smith (4) to hava occurrad in the milk of an isolatel cow
in the dairy herd The milk had a rank disa ;reeable odour and taste
as though it had been in close proximity to harring or other fish. The
fishy odour was easily detectable at milking and did not appear to
increase on standing. There was not discernible ailment or lesion of
the cow and the physical appearance of the milk was normal. The off-
flavour could not be shown to be caused by any bacteria present in the
milk, nor by the foods, which were fed alike to all the cows in the
herd. Nor was it due to any objectionable weed at pasturs. A similar

case of fishy flavour in the milk of a cow kept for family use was
reported by Griffiths in 1899,

Off-flavours perceptible in newly drawn milk are often due to in-
digestion and dyspepsia in the cow. Experimental evigdence shows that

a prolonged an 3 systematic deficiency of calcium and phosphorus in

the food supply is also responsible for deterioration in the flavour of
milk.

Pathological Effects.
common than is generally s
cause of unpleasant flavours
induces a disagreeable taste.
countered in the milk of any i

Udder infections which are much more
upposed are perhaps the most common
in milk. Mimmitis (gargst) nearly always
Indeed whanever an off-flavour is en-

; ndividual herd, a careful physical exami-
nation should immediately be made of the udders of all the producing

cows. Such an examination may reveal an infected quarter in one or
more cows, and if the pathological milk is withheld, the troublesome
flavour will usually disappear. [t sometimes happens, however, that a
clinical examination reveals no unusual feature ; the udder may not
be hard or painful ; the physical appeardnce of the milk may be un-
altered, and yet the milk is obviously bad flavoured. Such a circum-
stance is possible when one or more of the cows in the herd is suffering

from a mild catarrh of the udder caused by micrococei. While a
“weedy " flavour is easy tor i

it is much more difficult to a i
or diluted with a considerab
the mixed milk may simply
right.” Reference in such
individual cows.

affected milk is mixed
le volume of normal milk. The taste of

suggest a staleness, * something not quite
cases must be made to the milk of the
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essional investigators are averse to.tasting §uch sus-
pectzflart;)i'llfl;)oefcause of the presence in it of pathqgemc orgamsms.f ::zd
hence the simple and effective met.hon'i _of locatl‘ng th?‘ scfmrce 0 \ ?
offending flavour (i. e. in the milk of individual animals) is often neg e:‘
ted. Here, however, some guidance' may be got frqm a microscopic tu.exn :
mination of the milk, especially with r‘eference toits leuc‘o.cyte con :ive'
The presence of leucocytes in greatly increased numbers is ;ugges e
of a derangement of the milk gland. Confirmstory ;vx t;nceb]w(,d
be furnished by the alizarol test, by the catalase t.est or Ily :e 1‘:},3
agar plate, and appropriate cul;ural methods0 ‘;erlsl ;Jrs:; 3; nrea tt:ck he

enic oryanism. Even when a cow rec | 0

Ig)::::ﬁ the ﬂairour of the milk trom the quarter Wth}T was :;ifec;t:c:t:z
inferior to that of the unaffected quarters; usually dl't is sa b‘II ) the
taste. Peculiar odours occasionally accompany the xsag;?ea meetimés
of “ weedy " milk ; sometimes. the aroma suggests dough; so
it is fruitlike, suggesting pears.

Effect of Foods on Flavour of Milk. The effegt of specific fofods
on the flavour of milk and cream for butter-xgakmg has b.een re
quently determined, but less attention has been gwe_t;l:)y i{pen:ix::te::

f market milk. Accor
he effect of foods on the flavour o .
;geflnir (5) foods which improve the taste of mlll'k aredgoodltrzzz(;)‘:
i al. Hav of good quality and ma
grass, carrots, oats, rice me s A o
effect. n the other .
would also appear to have a beneficia . per band, rape
t presence in it of mustar .
cake, on account of the frequen : ard seeds. 18
i i i it often does, an astringent and disag
a risky food, imparting as it 0 ; and disagrecabe
i i m. On occasion, inferior p
taste, especially marked in the crea ‘ i i o
i f a rancid odour and taste.
of earthnut cake are productive o e they have au
meals are also unsafe to use, t_xot only bscaus :
2?152:: 2ffect on the flavour of the milk, but also because they pre
judicially affect the health of the cow.

Flat unattractive flavours which occur frequently in m:llk it:1 late
i i ften the result of the long continued use
winter and early spiing are o of g continued use
i tall fed coniitions...... eet pulp,
of certain concentrates under s _ -Beet pulp, heet
i hich are commonly believe
slices and beet tops are foods w - OO e et
urs in milk. On the continent it as be :
bad ﬂ;:g impart a putrid taste and smell to milk especially 'when the
]tops)s are partly decomposed. Post (6) states that the offensive Od‘.)u:l
ea(‘l, utaste of milk and butter, prevalent in the months of October an
:la\? mber in the beet growing districts of Hol!and w}}ere beet t'oep;
o ed for cattle food, are due to tri-methylamine, obviously de.rw
?re usbetaine present in the food. Lucas (7) conﬁrms the expenen;:e
otfogtlhers that the feeding of sugar beet tops has a bad effect on the
flavour of milk.

- (sometimes reported oily
uth-West Scotland, an off-flavour . :
and s“:)riztimes metallic) in milk has been attributed to the feeding of
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beet pulp .....The condition of the beet pulp is 0° some moment. Beet
pulp of high acetic acid content has a tendency to cause digestive
disturbances—a circumstance which may indi: ectly afect the flavour
of the milk, Neutralisation of the acid by the sulphate or carbonate
of lime has been stated by American investigators (8) to be of some
benefit in eliminating the harmful effects of the acid.

Silage is sometimes a sourcs of trouble. In America, where it is
principally made from the maize (corn) plant, silase is regarded as a
palatable and wholesome food for dairy cows. Yet accocding to Lucas
(7) a silage flavour is not uncommon in market milk, and in a survey
made at the University of Illinois Experiment Station, about 60 7 of
the consumers preferred milk carrying a silage flavour. The investig-
ations of the United States Dept. of Agriculture (2) have shown that
flavour imparted b, corn silage is either very materially reducad or
altogether eliminated by feeding the silage after milking time. Silage
which is supplied to the cows within an hour of milking is so quickly
absorbed that its taint is discernible in the nawly drawn milk. Silage
made from leguminous plants is much more liable to taint milk, and
as a general rule it should be avoided in the feeding of dairy cows
whose milk is sold for direct consumption. Alfalfa (lucerne) often
produces 2 poor, ill smelling silage. Clover silage has a strong odour,
and imparts a distinct food flavour to milk, even when as little as 5 lbs,
is fed daily. Mouldy and decomposed silage is unsafe food for cows,
and when given in amounts from 5to 15 pounds per head daily, imparts
a strong flavour and odour to milk, sometimes resembling garlic. A

silage flavour may be considerably diminished by effective aeration of
the newly drawn milk.

The indiscriminate use of roots not infrequently leads to undesir-
able flavours and odours in milk, Turnips and swedes, supplied in
large quantities and especially when fed before milking, may cause a
“turnip flavour ” in milk The taste is more pronounced if the tur-
nips are partially rotted or have young secondary growth on the
crowns. Cabbages may produce a similar effact, espacially if slightly
decayed. A turnip taste is seldom observed if the roots are supplied
after milking (or at least 3 to 4 hours in advance of milkiny time). As
in the case of silage, aeration of the newly drawn milk re
nal odours and flavours resuiting from the feeding of turnips and
cabbages._ The taint induced by the unskilful use of roots is more
pronounced in cream than in milk, and for this reason a strong turnip
flavour is not uncommon in farm made butter during the winter
months—when whole milk or raw cream is used as the primary mater-

ial. The turnip taint is also g frequent source of trouble in New
Zealand dairying,

duces abnor-

The turnip taint is not simply

an effect consequent on the feeding
of roots; other factrrs appear to

be involved. According to Orla
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Jensen (10) bacteria play a part in the development of. the char?cter.-
istic turnip flavour. The parent .substar}ce from which th.e taint is
developed is a glucoside {present in cruciferous) plants. which pvauas
into the milk from the,roots eaten. by‘th'e cows, Thl.S glut‘:oslt}e is
broken down by the action of certam. llqul.fylng bacteria which galp
access to the milk, and which are derived either from foecal coptamx-
nation or from a polluted water §upply. T h'&se fact§ emphasise tllxe
importance of clean milk production. A'turm.p taint is less frequer;t v
observed in clean high grade milk than in milk produced under‘evss
carefully controlled conditions.
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ABSTRACTS

Effect of Methods ot Grazing on the Yield of Luco.rne..— ‘?}w{nT;:,m{
(Forming in South Africa, Vol. V1I, 1932, pp. 59—T60). Indcertam tdnsetrlzs; all by
Africa and also largely in Argentine, Lucer_ne is grazed as pasture, e kit

i d horses. T e writer has carried out experiments to te.st t :
e e r?\r;nts generally brought forward against this custom, viz., (a) That it
of thg st‘r }iu ven " (a bloat) in ruminants and (b) that the crop will soon be destro}:ed
?aUSLS N stured. The experiments show that Lucerne can be used for grazing
'lf clos=1y ‘;)aearing the following points in mind:—(1) Lucerne should not be graze@
gu:ipno:etsh.e growth of the first spring crop—atany rate before .tfl;e 10% bl:‘;ﬁ::;s:é
) i i inj to the crop, if haycrop
(@) Lucerne oo e shonl Se: xt(::ll(sei\nt]:rs};e that the first crop in the season
?vith g;' axz'e:a:rm[:;') %’:aizri);hgllx?pg rapidly by using small paddocks or larger
B ere f t;imals in preference to larger camps and fewer stock. For example,
l"m?bers o takes 35 days to reach 107 bloom after being cut, have th sets of 5
o lfmemeo; which the camps are each grazed down in rotation in about'a
ek ";‘f;:'{n the other the camps are cut for hay, so that the first camp will
week.:gdl s'l growth before being cut for hay or being grazed, as the case may be.
}’;‘:Ii‘: is p?jfefable from the point of view of effect on t(k;e lucerlx:.e; t:)h 3 cta}:npstgz
i razed continuously for 35 days, while the other
) Qn: :lfl:wl’l;;};(:hgi::vo:: :::vgide the next grazing and hay crops. 4) lA stand of
?:cerne younger than 2 years should only be grazed very lightly if uta lic, Ny
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A_Fesiiny Expsriment to compars the merits of Single and Mixed
Foddere:— Ch .nda Singh end Des Raj. (Agri. & Livcstock ‘n India, 1932, Vol. 2,
Pp. 23-3)). In order to determine whetuer mixed roughage is superior to single
roL gh .ges, observations were mide with three groups of heifers receiving respect-
iveiy ragi striw, hay and a mixture of these two fodders. (loncentrates and green
fodder were fed to all alike, in proportion to their live weights (45 to 530 lbs.).
It was found that the bay group consumed more fodder (roughage 804 Ibs. total
dry m.tter 12'62 1b.), than the ragi straw group .ro.ghage 6'62 lb., and total dry
matter 1121 1b.), while the group on mixed fodder consumed scarcely more fodder
than the mean of the other two (roughage 7'S8 ib., total dry matter 11°16 ib.).
Therefore, mixing of fodder, in the present instance, has not yielded an appreci-
able advantage. The live weight increases during 10) days were similar, being
77, 80 and 86 lbs. per head for rag: straw, mixed ration and hay respectively. The
lower amount of ragi straw injested by the heifers, is attributed to the fact that
it swells considerably more (about 11§ times) than hay. when moistened with
water. (C NJ)

Fhe presorvation of manure under arid climatioc conditians :— Watenpaugh,

H. N. (Bull. No. 19) of the New Mexico Agrl. Expt. Stn.) The autho: has com-
pared the following systems of preserving baruyard manure, in respect of loss of
organic matter and conservation of nitrogen, viz. (a) Manure in a loose pile,
(b) manure tramped into a compact pile, (c; manure tramped in a compact pile
and kept wet, \d) minure tramped in a dirt pit, (e) manure tramped in a dirt pit
and kept wet, and (f) manure spread in a tnin layer on the ground. After
110 Jays of storage, the resulting manure was anilysed for nitrogen and ammonia
soluble organic matter, and actual manurial value compared by applications to
plots growing cotton. It was found that the best preservation of manure is de-
pendent on two factors, viz (1) the wet manure should be compacted upon stor-
age to avoid excessive rise of temperature and loss of organic matter which occur
" in treatmsnts (a) and (f) above : (2) as little surface as possible should be exposed
to climutic conditions (irid). When the minur: is applied several weeks before
planting, yields of seed cotton depend on (1) the amuunt of disintegration without
much loss ot orgaaic matter, and (2) the.amount of nitrogen conseirved. Optimum
conservition of both nitrogen and org inic matter was oLtained with horse manure
contiining about 5 % moisture, by storing it for about 3 mwonths in a dirt pit

where it is compacted by trampling. Manure trampzd in & compact pile and kept
wet (treatment c) also gave good results (C. N

Bleanings.

Chromosome Studies and Plant Breeding.— The breeding of plants with
the object of obtaining new and improved varieties is at best a slow and laborious
process, with chances of succ.ss by no means assured. Any means of prediction of
the probable results of a cross would be of immense value, and Dr. Darlington

shows in a series of eight papers how far this object may be attained by previous
knowledge of the cytology ot the forms to be crossed.

The author passes to the practical view of the question with the minimum of
technical glgtail. and shows how very closely the behaviour of plants in breeding
can be correlated with their visible chromosome behaviour. He gives us the pic-
ture of a fertile germ cell o3 carrying a set of chromesomes, which must represent
a complete and balanced set of characters, for in exceptional ases such germ cells
are able to develop into a new plant without fertilisation. Normally two sets of
chromosomes come together it fertilisation and remain associated throughout
vegetative growth until germ cells are formed agam. In this latter process, an
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sxact pairing of like chromosomes, which afterwards separate, one of qch pair
passing to each daughter nucleus, is usually associated with the production of
fertile germ cells. Irregularity in this pairing frequently results in t ‘e production
of unbalan :ed sets of characters in the germ cells, with loss or great reduction in
fertility. This is a fundamental point ia breeding. where the value of the hybrid
depzands on seed fertility, as in thle case of the cereals cherries ani plums.

On the other hand, crossing betwzen plants with different chromosomg
numbers, which r:sult in sterile hybrids miy have advantages waen the pl:mt,viq
required for ornamental purposes and can bz propagated vegetatively.

Another interasting fact waich has em:rged from comparativzly recent cyto-
logical work is that related species of plants ofte1 have either the same chromo-
some number or som: miltiple of somz basic number; that is, they are .naturally
ozzurring ' polyploids’. Work on plants in cultivation snd under cytolqg}cal obse'r-
vation has brought for #ard facts which are most suggestive as to.a possible wayin
which species m1y have bzen derived from one another. This is 1llustn.1ted by, tl.:g
cross between Primuls florib-sds and Primuls verticillota, which resu\ta.xn a a.tenle
hybrid. O:casional fertile seels are, howvever, produced, 'and they give rise to
plants with hybrid characters. but differing in being fer'tlle gnd breedn.xg‘ true.
Such seedlings kaowa as P. kswansis are found t> contain twice th.e anticipated
number of chromosomsas, and as each parental set has been doubled in such plant§ ,
exact pairing is again possible with the passige of two complete. balanced sets to
e1ich daughter nucleus. The relative numbers of chromosomes in natntnlly. occur-
ing species suggests that hybridisation, foll'ov.ved by restorationof fertility by
polyploids is one possible method of their origin. . R

These and many other problems are dealt with fully in thfese. papers. Although,
as Dr. Darlington points out, the knowledge gained by a preht.mnary chromosome
investigition cannot control the results obtained by a cross, it may be of great
value in directing the activities of the plant breeder into lines which have some
hope of success. (Gardonsrs’ Chronicle. Vol. 90, Nos, 2332—2347, 1931; abstract in
Nature)

The utility of cane sugar in mortar:— In a paper presented before the
Sugar Division of the American Chem. Societj.r. recently, Drs. .Gerald J. (.:ox and
John Metschl of Mellon Institute of Industrial Rese?rch. thtsbufgh, _dlsculsgd
their cuserent investigation of the value of cane suga{ in stre.ngthemng lime—sand
mortar. Such an application of sugar is not new, as it is believed that the Romaps
made use of such materials in mortars that have certainly stood the test of time.
Also, in sugar-growing countries, it is known that sugar has been employed to
increase the strength of mortar.

Drs. Cox and Metschl found that there is very good reason for the e_mpirical
practice of * Sweetening * mortar. From their experime_nts they ascertained tlfat
mortar which contains sugar equal to 67 of th'e .quickhme coutent has a tens_xle
strength 60 % greater than that of mortar coPtammg no sugar. Fur.ther tests are
planned of compression strength, setting time and durability as influenced by

cane sugar.

The process of mixing the sugar with the mortar is quite simple., The sugar
is dissolved in part of the gaging water and mixed in with the sand and lime. The
sugar must not be mixed with the lime before slaking.

With the present low price of sugar, the 5or 6 1bs, of sugar necessary .t'or
100 1bs. of lime is only a small addition to the cost of laying bricks or plastering
a wall-(Scientific Americon, 1st June 1932.)
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Sterllising Milk with Sound Waves. Milk and similar liquids may some day be
sterilized by subjection to a * terrific squeak " instead of by heat treatment. This
possibility is visioned 13 a rsult of experiments i, Dr. Leslie A. Chambers and
Prof. Newton Gaincs of Texas Chri<tian Univcrsity at Fort Worth, Texas. The
“pparatus which they have construct:d and used in their Laboratories averaged a
kill of 80 % of all bacteria present in virious samples of milk, and ina few samples
it produced complete sterilization. A nickel tube is caused to vibrate intensely
and at 8 high rate by being placed in a rapidly alternating m.gnetic field controlled
by mechanismw, similar to that used in radjo broad-casting. This causes the tube
to **sing " with an exceedingly high pitched audible note. Partially immersed in
water or other liquid its intense sound waves are very destructive to bacteria and
other small organisms.... The laboratory model was of sufficient size to allow con-
tinuous treatment of milk at the rate of 100 quartz an hour ; but the nature of the
apparatus is such that the capacity may be expinded aimost without limit.

With the co-operation of a local co nmercial milk concern, the apparatus was
tested on a large number of samples of grade A. milk, with initial bacterial
counts varying from 8000 to 30,000 per c. c. A few samples of pasteurised milk show-
ing 3000 ta 5000 counts were also tested with results indicating that the vibration
treatment destroys germs not affected by pasteurization temperatures. The germs

count in all cases, showad an average reductio of 80 % and in a few samples all
~germs were killed.

The sound wave treatment, however, does not destroy bacterial spores; but
such spores are also immun_e to pasteurization. Fortunately for both methods,
the real trouble-making germs in milk are not spore formers.

Other liquids that may eventually be treated by i.e new method include
certain dietary products, commercial alcohol, fruit juices,
use in medicine—in general, products that require a radi
count. if possible, without heating.

and delicate sera for
cal reduction in germ

(Science Service in “Scientifie Americon June 1932),

Potash trom Suntlowers in Russia.
ash of Sunflowers was carried on in Russia
produced in considerable quantities, avera
the World War. The main centres for this type of l'otash are in the Caucasus
and the Ukraine, where sunflo vers are cul

tivated on a large scale. Itis fr . from
Iron and contains a negligible p.rcentage of Sodium Salt. Unt)l recently pro-
duction was carried on in a rather primitive manner, but in 1930 two large plants

_with modern equipment started operations. Through the discovery of large
deposits of mineral Potash in the Urals in 1926, Russia now ranks as the world's
second largest Potash producer.

(* Ecomomic Review of the Sovit Union '

The indian Mange.
potent, if not the most po

The manufacture of potash from the
as far back as the 16th century. It was
ging about 23,000 tons annually before

" in Chemical News, May 20, 1932).

*The fruit has been declared to be ‘one of the most
tent, known natural source ot vitamin C.’ It has been

ing Board, they state that
the Indian Mango, and particularly the variety called “ Alfonso " is an extremely
rich source of the Vitamin which protects against scurvy, and is also rich in Vita-
min A, the anti-infective substance found in butter, milk, eggs, codliver oil etc.
The ** Alfonso " variety contains about six times as much Vitamin C as the most
potent apple known, and ﬂb?ut 30 to 40 times as much as the Cox's Orange Pipin,
which may be considered its proto-type as regards palatability among eating
apples.” (Mysors Economic Journal, June 1932),
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Normal Temperature of Animals. (Taken from the Qussnslond Agricwituval
Journal, March 1932).

Degrees Fahrenheit, Degrees Fahrenheit,
Horse ... 995 to 1000 Dog - 992 to 1020
Ox ... 1000 to 1015 Rabbit ... 10085 to 1020
Sheep 1010 to 1030 Cat . 1004
Goat 1010 to 103 Fowl average 1030 to 1060
Pig (adult) 1010 to 1026 Small birds 1046 to 1060

i n 1026 to 1040 N
Tl::g'‘(:'r:::llg'3 temperature of an animal as tak'en witha clin.ical themfo_meter is
an index of the heat of the blood, and this, even in hgalthy animals, varies wit!:m
rtain limits. The normal temperature is mlsed.shgytly after a r.neal, dul:'mg
::min.xtion, lactation or pregnancy. Work also ra\ses‘ it, and exercise mu:om:;
when pigs are driven at a rate faster than t.hat sft which thgy art? ac;ums me
to move. The temperature of the same ammal. is always higher in the evetn 5
than in the morning. Young animals have & slightly higher norma! 1:emperat ::n
than old ones, and animals of anxious and restlgss temperament a higher one
sluggish or sleepy animals. N
g";!‘he temperature of the pig is taken by means of a clinical thexl-‘mon:ieter
inserted into the back passage (the anus) and held there for not less t“ tmt s tx;z
seconds, and for preference, a longer period- Care shoul‘d be taken tol besle e
thermometer before use, that is to see that the mercury is a goo.d d.ea ﬁ“:i,ed
line of normal temperature of the unimal's body. Care in handling is empha .

sgpirati i irations per minute. Normal
Normal réspirations of the pig are about 15 respira e »
pulsla ?sr about 75 beats per minute. The pu'se can be taken on the inside of the

fore le1.

Rotes and Comments

1. Work of the Agricultural Demonstrators :—For the past t(\l,vo
years the work of the agricultural demons?rators fvho form the funda-
1 units of the departme:t and the chief media of contact between
i ent; the farmers has bsen on a more or less standalrdxz‘ed.ty.pe.
o h every one of the present demonstratorsis given the Jurlsdlctan
Z‘fhg::f talug, his main work according to the present arrat_xge.men:cl:
ctically confined only to two or three centres ﬁxed. for him in e q
pr]a While we refrain from remarking on .the merits or othem}se
o ul?: scheme, in view of the conflicting opinions we have been receiv-
?f e fl m; this arrangement both from farmers and the depart-
e recien 4 we think it is not too early now to review the matter and
men fmt;n. efficacy or otherwise of this arrangement and settle some-
’m.igeg f ;ely for the future. We have no doubt that there will be
e tn both for and against the present system. We would there-
B vite the opinions of the departmental officers and our other
fore mvnti may be able to remark on this subject in our corr?spon(!-
readeri;:m‘:‘s. we hope the superior officers will kindly permit their
ence ¢ ] ,



298 The Madras Agricultural Journal Vol. xx, No. 7

subordinates to give expression to their actual experiences with regard
to this matter. We need hardly add that the . popularity and success
of the department and its work depend a great deal on the proper
methods of propaganda work that our demonstrators are directed to
carry out,

1. The revised syliabus for the B, Sc. Ag. Degree Examination:
This note is in continuation of one in our March issue where we made
ashort reference to this subject. With the beginning of the new
College year from this momth the revised syllabus for candidates
prosecuting their agricultural studies for the B, Sc. Dearee of the
University of Madras comes into force. Soms of the conspicuous
changes effected are: There are to be three University examinations, one
at the end of each year of the course. During the first year
freshmen students are given a course in the funlamentals of the basic
science subjects which make up what we call the science of Agriculture,
viz., Chemistry, Botany and Zoology and they are examined in these
subjects at the end of the vear. At the end of the 2nd year another
examination is held on Agricultural Botany, Agricultural Zoology,
Agricultural Engineering gand the Plant Husbandry portion of agri-
culture, these being the subjects taught luring the second year. During
the 3rd year the subjects taught are Agricultural Chemistry, Animal
Hygiene, the Animal Husbandry aspects of Agriculture and Agricultural
Economics including farm management, and the final degree examina-
tion is held on these subject,. While there is no doubt that the sub-
jects for the course are arranged in their proper sequence and
suitability, it cannot be denied that there is no provision made for
specialising in any subject and we are constrained to considerthis as a
serious drawback. We are aware that one or two members of the
Syllabus Revision Committee, who were in fact the prime movers in the
Board of Studies for a change in the syllabus, were very strongly in
favour of some provision being made for specialisation during the 3rd
vear of the course and tried their best to get something done in that
direction but without success. It is our opinion that by the time a
candidate qualifies himself for the depree he must not only gain a
fairly good knowledge of all subjects, but should receive sufficient
training and help to carry on advanced work in some special branch
of agriculture. The absence of this latter is evidently the reason why
among so many of the diplomates and graduates who have gone out
of the College, there are very few, so far as we know, who have taken
to any special line of work on their own inclination or initiative; of
course circumstances have driven many of them to do agricultural,
chemical or botanical work, but that is quite a different thing, and this
latter contingency often puts square men into round holes. This is
certainly to be avoided. It is desirable that the graduate going o1t of
this college should not only be a Jack of all trades in Agriculture, but
should try to be a master of at least one of them.

July 1932] . Notes and Comments 299

IIl. Beckeep’ng as a cottage industry : In. these days of un-
employment and low wages. this industry of keeping bees and the pro-
duction of honey offers a good avenue for young anfl old to add to their
meagre incomes and means of livelihood. There: is always a demand
and good market for pure honey as compared with the bazaar stuff,
which in many cases is neither honey nor go9d syrup ; evea the po.ney
we get from the hills is usually mixed up with wax and }nsef:t juices.
It is not every one, however, that can takc.e to thls. fascinating work
successfully ; for unlike many other jobs, th'lS worl.( mvglves the hand-
ling of live insects and getting into touch with their habits and temper.
We know many are by temperament abso'lute.ly unfit for such wo::k;
it is only those who have a natural inclination or who can easily
train themselves for such work that can succe:'ssfully engage in b?e-
keeping ; to such men the training is easy and quickly acquired. i With
regard to the kind of bzes that may be selec?ed. we understan frf)m
our Entomologist that it is better to domestlcaf_:e the common Indumf
Bee (Apis indica) which is found everywhere in S: India, mstez;d o
getting foreign speciesat great expense and further I‘lS%(S. These. atter
may give more honey but they are ~unfortungtely e'flsﬂy susceptxblg to
some of the worst diseases bees are often.sub]ect to in (::ther countries,
and it is not improbable that by importing these_forelgn b.ees to m:lw
surroundings we are not only risking much, l?ut ml.ght even import t. e
bee diseases which are now said to be absent in India.

IV. Effect of retrenchment on Agn.'icqltural Education: We
had occasion to remark in one of our ether issues gbout some olf the
items of retrenchment effected recently in the Agrxcultural. Co Lege.
The financial dificulties which brought about suc':h reductions ave
also unfortunately affected the t:apid progress of agncu}tur_a] edl;catxc;n
in some ways. Unlike as in the previous years applications ;)é'oa -
mission to the Agricultural Collgge this year . nflmba?red only l::s
against more than 300 in the previous years; this is chiefly dt}e tot g
recant introduction of college tuition fees and rent. for lfodgmgs, an
this has kept away many a deserving but popr candidate from iettfmg
a course in agriculture as before. Though it may be- argu'ed why fees
should not be levied in this college as in other professional xnstltutlo{lsl.
tike the Engineering and Medical.Colleges. we f.eel .tha.t some spefcm
consideration has to be paid to agrl.cultura] tmmmg in view of ;}Iled‘aci
that, while it is not at present difficult foF Engmeex_’s gndh fedica
graduates to secure appointments or start private practice in t. eir owx;
lines, the time has not as yet arrived for the unfortunate agricultura
graduates to stand on their own feet successfully. There are very few,
:i‘f at all, among our agricultural graduates, Wh? have taken to the
practice of agriculture as an independen't profession ; nor do we know
of any landed proprietors freely employing our men as farm managers
or estate overseers. It is therefore unfortunate that the future aspirant
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for an agricultural career is rather handicapped. Under the circum-
stances we would urge that some arrangements to give cheap and
short courses in cifferent aspacts of agriculture may be made for those
who wish to become practical farmers in their own way and are not
anxious to get a costly University deyree as a mare ornament witn no
future prospzcts. If we are not wrong we believe there is already a
move on the part of the authorities in this direction.

V. Marketing of Produce: The progress and success of agriculture
on satisfactory lines depand mainly on three or four important lines
of endeavour. One is ths development of technique in th2 matter of
quantity, next the elevation of standards of quality, then thz protestion
against plant and animal pests and abova all gnod facilities for dispos-
ing of the produce at a resonable profit. The reason for the exiscenca of
thefirst three efforts, in fact the reason for the existence of a farm itself
isthe opportunity to satisfactorily market the produce. Inether wrds,
it is within the field of marketing that we find the test of the suzcess
or failure of Agriculture. To produce where there is not a reasonably
profitable market is c:rtainly not worth while. Thzare i3 no doubt
that all our educated farmears and agricultural departmznts realige
these important facts ; but there is a good deal in the shapz of markat-
ing help which our small producers stand in need of, and it is up to tn>
Co-operative and Agricultural Departm:znts to afford all possibie
facilities to the small holder whenever necessary to find a ready and
good market for his limited produce. Especiaily is this essential when
the farmer is asked to grow new crops and take up novel industries
In the California State in Aucrica the D:partment of Agriculture
maintains among its divisions, one called Division of Markets, the
others being Divisions of Chemistry, Animal Industry and Plant
Industry. The chief functions of this section of markets are (1) special
marketing services on select commodities, (2) market information
services, (3) grading for dairy and other animal foods and (4) admini-
stration of these activities—L=zislation, Licenses, 'Proceedings. etc.
Though it may not b possible for us to have such elaborate things,

.they show us how important this aspact of agriculture really is.

V1. Common Errors in Cotton Production :
Bulletin of tha United States

the author gives an intere
mistakes committed hoth in
It is not unlikely that s
the remarks might apply

In a recently issued
Department of Agriculture on this subject
sting and brief account of the common
idea: and prastics by soms cotton growers.
ome of these errorsare made in Ind:a and

b to Indian growers of catton as well. Some
of the causes which briny about the production of inferior cotton

pointed out in this pamphlat are planting of pror sead, planting on
price conjectures,_ changing the sa2d, plantingz tao many varieties.
failure to test van‘eties, misleading claims for varieties, propagation of
hybrids, planting in unsuitable land, planting and thinnaing too early,
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spacing too wide, picking too late, breeding insects in the off season,
mixing seed at public gins, ginning too close and too wet'or too dry.
There is little doubt that the production of good cotton largely depands
upon rettin rid of the nun-rous errors in cultivation and production
practicas which are prevalent in the country and some of which have
become long established customs often very difficult to mend.

>

M. R. Ry. RAO SAHIB T. V. RAJAGOPALACHARIAR, Avl.

On the 16th of June 1932 Rao Sahib T. V. Rajagopalachariar who
was acting Vice Principal of the Agricultural College retired from
Government employmeant after a continuous and very useful service of
thirty years in thz Madras Agricultural Dapartment. In his retire-
ment the department has lost the very valuable direct and active help
of one who, with his long experience and sound knowledge of Agricul-
ture, may be regarded as an authority on all agricultural matters in
S. India.

Mr. Rajagopalachariar belongs to the Tinnevelly -District having
been born in the village of Tirukkarungt{di in the year 1877. After
spending his early school days in Palamcottah, Tinnevelly District, he
joined the College of Agriculture, Saidapet and secured the diploma of
the College in 1899 As was the recognised’ practice in those early
days, he joined the Revenue Despartment and in the Office of the Board
of Revenue, Revenue Settlement, Land Records and Agriculture.
When under the commanding influencz of Lord Curzon and Sir Danzil
Ibbatson, the Agricaltural D2partment all ovar India received a strong
stimulus for expansion, Mr. Acharya found himself. appointed as a
Junior Agricultural Officer in the Madras Dspartments In this capa-
city he had the opportunity of visiting the agricultyral tracts of
Bombay and getting soma training ani gaining som: experience in the-
different agricultural practices of the Bombay Presidency during the
years 1903—1905. Returning from Bombay he worked as an Agricul-
tural Inspector in Koilpatti and Coimbatore for two or three years.
In the latter place where he worked as Farm Manager, even before the
Agricultural College was opened, he acted as one of the pioneers in
bringing the newly started Czntral Farm into working order during
the years 1907—'03. [1 1908 he once again got an opportunity of
going out of this province and getting fu. ther experience; this was a
deputation to the United Provinces to study th: improved methods of
sugar making at Cawnpore. Returning from the United Provinces he
saw servicein the N. Circars and the Ceded Districts. After thus
equipping himself with the experience gained in the different tracts of
this province and in two oth2r provinces, he was drafted to the Agri-
cultural College at Coimbatore as the senior agricultural teacher in
1919. In 1920 he was admitted to gazetted rank as Lecturer in
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Agriculture. He continued in this capacity until two years ago when
he was appointed to act as Vice Principal and it was in this position
that he recently retired. He was Warden of thz College Hostel for
over 3 years and in that capacity and that of a teacher has helped to
mould the character of successive batches of students for nearly 12
vears. He has had his share of official reverses, and under ordinary
circumstances he should have retired from a far higher position; but
he was not one of those who have been very lucky to bask in the sun-

shine of official favours and rise like rockets. But such reverses did

not in the least detract him from his keen enthusiasm and earnestness
for agricultaral work. In consideration, however, of the loyal service
and good work done by him for over quarter of a century, Government
was recently pleased to confer on him the title of Rao Sahib.

Both in his official and private capacities we have found in Mr.
Rajagopalachariar a gentleman of very good parts. With his unosten-
tatious and genial bearing and with his sound knowledge of agriculture
and his keen appreciation of up-to-date scientific research, he com-
manded the regard and respect of every one who came into contact
with him. Spezaking of his unofficial activities, perhaps few outside the
circle of his intimate friends and colleagues know that Mr. Acharya
evinces keen interest in music and astrology and is a student of Sans-
krit literature. H= has been an ardent theosophist and was once Vice
President of the local branch of the society. He has largely supported
efforts in developing the religious, civic and social conscience of the
residents of the College Estate in particular. H: has bh::n intimately
connected with the Public Servants’ Co-oparative S)ciety sinca he
camsz to Coimbatore and h2 has bzen a Dir2zt)r and Vice Prasident
of the Society. Me has been 1 prominent mambear of th2 Agricultural
College O'ﬁqers' Club for sevaral years and at present, for a s2conl
time is Vice Presidznt of the Madras Agricultural Studeats’ Union.

We need hardly add that unlike many an oficar who retired
from the dzpartment before him Mr. Acharya’s experience ani sub-
stantial knowledge will always remiin an active and direct assat to the
country; and we are also glad to note further that M. Achacrya has
arranged to settle down next door to the Agricultural Colleye in Coim-

hatore and be ever ready to be of help in his own way to those who
want it,

We earnestly hope and pray to the Almighty that Mr. Rajagopa-
lachariar may be blessed with many years of well earned rest and
further opportunities for good work and servica to the country in the
various lines of activities he has taken interestin. And it is needless
toadd that he carries with him the choicast good wishes of all the
members of the Agricultural Departmant and 2spacially those of the
Agricultural Students’ Union of which he is resident Vice President
for the vear. (Editor).

Review.

A History of Applied Entomology by Dr. L. O. Howard, 1930.—Smithsonian
Institute of Washington, U. S. A. Though in the words of the author the
account may be somewhat anecdotal the publication is a very comprehensive
volume on the rise and progress of Applied Entomology all over the world. The
fact that such a famous man as Dr. L. O. Howard is the author will in itself be
sufficient testimony to indicate how interesting and valuable the publication is
sure to be. for workers in the field of Entomology. It is only in the fitness of

_things that the author who has only recently retired from active service as Chief

of the Bureau of Entomology, United States Department of Agriculture, after a
long and remarkable service of more than fifty years and whe is the accepted
doyen among the Economic Entomologists of the present day, should put down in
record a work of this nature which is evidently a summary of the author's accu-
mulated notes and valuable experierices. No one else in our opinion would be zo
very competent to write such a history. It is needless to add how very interesting
and helpful the informatior contained in the work will prove for workers in this

lin2 in all countries. .

Though Applied Entomology (Economic Entomolegy) is a science of recent
origin, compared to the other branches of Biology the growth of this particular
branch of study * has been very rapid and its study is expanding like the tradi~
tional snow ball”'. *Itsorigin " in the words of Dr. Howard ‘‘ has been so recent
that there has been no demand for a historical record of its growth.” The
appearance of this werk, therefore, is very timely and woeuld supply to Entomo-

. logists all over the wot1d in a nutshell facts and figures regarding the rise and

progress of Economic Entomology from the earliest times to the present day.

After giving us an idea in the introdu:tory chapter, of the chief motives that
led him to prepare this volume the author deals with the subject in seven different
parts. The first six of these dea! with the rise and progress of Economic Entomo-
logy in the world, viz., (i) N. Amzrica, {ii) Europs. (iii) Asis, (iv) Africa, (V) Aus-
tralic, and (Vi) Central & S. Americo wity the West Indies. The seventh part is de-
voted to the important subject of Medical Entomology, an interesting account of
the numerous personal experiences of the author with famous workers in this line
of study and finally to the various attempts made in di ferent parts of the world
in the biological methods of pest control by the study and utilisation of predatory
and parasitic insects. The volume finally concludes with a series of 51 plates in-
cluding the photographs of a galaxy of well-known workers in the field of Econo-
mic Entomology during the pist one hundred years or more.

A glance through the first six parts will give one a very succinct acc?unt of
the progress of the science in the different parts of the world and especially of
the detailed knowledge and informtion the author has been able to collect from
different corners of the world. The matter contained in these seven parts forms
a mine of information on various aspects of Economic Entomology. It includes
something about men, insecticides, well-knoan pests, legisiation against pests,
journals in Entomology, entomological societies, chief writers on the sulfject in
different countries and various items of international work done by lnst:liuti(.)ns
devoted to this subject in different parts of the worlc!. In fact the pulfhcatnon
very clearly and beautifully elaborates on the chief aims of the author laid down
in his introduction, viz., 1. To impress on everybody the enormous importance
of the study of insects—that this study is one of vital importance to humanity;
2. To show all entomologists that, no matter what aspect of the subject .they are
studying, they are doing work of vital impqrtance and are greatly helping man-
kind—this in the eJort to prevent all friction between museum and laboratory
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men and economic workers ; 3. To show the great body of scientific men tha ento-
mology and entomologists, including economic entomologists, are doing sound and
important scientific work which should command their respect ;4. To bring about

a solidarity among the entomologists of the world on the broad ground that

the insect danger is one to all humanity regardless of national affiliation.
We arc gratified t° find that in dealing with the work in various countries the
author has not only not omitted to refer to the growth of this science in India
but has been kind enough to remark with regard to entomologicazl work that—
* Madras stands out first among the provinces "— and refers to the filling up of
the post of Government Entomologist by a Native Entomoiogist— Mr. (now Dr.)
T. V. Ramakrishna Ayyar in 1914. Reference is also made ‘o other Indians who
became Entomologists later such as Messrs. Y. Ramachandra Rao, Afzi]l Hussain,
Gosh and the late Dr. Ka nhikinnan of Mysore.

On the whole the publication contains plenty of information not only on the
subject but also a good deal regarding the army of workers all over the world; and
the series of photographs at the end besides giving an idea of the personalities of
some of thsse pioneers in this science helps future workers to get inspirations in
this field of science We are only sorry that there is no photograph of the author
which should have had its place as 8 frontispiece. We would suggest to every
economic entomologist to possess a copy of this very valuable publication and

there is no doubt that this work will he an ornament to any library of scientific
books. {Editor).

College Mews & MRotes.

Stadeats’ $:lection. 48 students have been selzcted for admission to the Ist yeir
class consisting of 23 Brahmins, 18 No1-Brihmins. 4 Christians ani 3 Mohim-
madans. Of the 43, 23 ar: from the Telugu districts, the rast being Tamils and
Malayalees. There is also a waiting list to take from when any of the first selected
ones does not turn up.

Students’ Club. At a meeting of the club held on July 1, the following Office-
bearers have been elected for the year 1932-33,

Games Secretary, T.S. Dakshinamoorth Y, Club Seer
Hockey Captain, T.Ramanjulu Cricket Coptain. S. V
ain, N. Muthusamy. Closs 177 Ropresentotive, N, Sriramreddy. Class I1 Represant-
ative, M. R. Devarajan. Tennis Representative, K. Radakrishna Rno.

Heckey Match. There was friendly mitch on 255 32 between the College,
students and the estate boy scouts. Though the latter were defeated by 3 goals,
the youngsters Put up a good fight and we are sure that with more practice th-y
would considerably improve.

On Tuesday the 13th a Hockey team from St. George’s Home, Kai'y, Qotaca-
mund, played a match with our College team. After a fast and exciting struggle,
our College emerged victorious by one goal to love, scored in the first few minutes
of the game.

Visitars. The Hon'ble Mr, P, T Rajan, Bar.at-Law, Minister for Public Works
was jin our midst on 5th and 6th July along with Mr S.V. Ramamoorthy, M, A.
L. C. 8., the Director of Agriculture,

General Body Meeting of the M. A. S. U.” A General Body Meeting of the residont

‘tary, V8. Rangacharlu.
aradarajan. Foof-b3ll Capta

der the advisability of holding the College Day and Conference this year in view
of the fact that the Director of Agriculture exp- essed it would not be possible for
him—on account of financial reasons—to depute any mofu sjl officers to the Con-
ference. After some discussion, the meeting resolved that on account of the
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iti the present year, and in view of the fact that the
ol ﬁmf)?;lwcf: ?z:tll)oel::set:fber 1‘1;31. and )t'hat officers from the mofussil could
-y Co:lleeg:ted the College Day and Conference be postponed to July 1933. The
nOtetbi:g a‘l)so px'ssed a resolution requesting the present Office-bearers, to cofitinue
1im:neoﬂice till the next College Day. ' |
Welcome te Freshers. A very pleasant function came off on Tuesday the 12th July
i 3 an Hall, when students of the II and I1] year gave a welcome to the
in the h.eemf the first year. After tea, and a soag by Mr. Subba Reddy the first
e wer % troduced one by one to the audience, after which, welcome speeches
e wemmer Sriramulu Reddy and Mr. R. V. Devaraj.n on behalf of III and
were made dZntS . Messrs. V. Mutiuswamy Iyer fan) C. Narasimhachari for t.he
L yeat St“taﬁf F:ao Bahadur B. Viswanath on behalf of the tutors, Mr. H. va..x
ecturtog o d ;1 and Mr. M. R. Balakrishnan as Secretary of the Madras Agri-
Rao as wsatr deents' Union, also made speeches extending a hearty. welcome. to
culture : tud< nts. Mr. (:‘, Tadulingam who presided, appealed in his (.:onc]u'd.xng
e arke, b ull stu.dents to join the Madras Agricu tural Students’ Um.on waich
x:::a;tz;it‘:timding for the past 29 years for the promotion of an esprrit - corps

among its members.
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RAINFALL DATA
£ 32 ' £ g2
e v 3Pt
3 r . es . ”
Division| Station (ZE from ;:_ E Division| ~ Station |2 E fmml = §
<§ normal EE ‘<3 norma [3-5,
-5 South Negapatam 06! 07 {82
Circars ggft?;gloggre * 0.3 55 19 > Adﬁt}lx)urai o (1)? :83 g-le
i 19 29 .75 Midura 17! +0:
g?z];:%;g:;?nm }'3 -36 {44 !éonlga:‘tl 009 fg‘; 3{1)
i* 3 - 91 tPamba : :
‘\‘4’;‘:':‘?5?3‘3 { 3 é fg 7'8 [Pilimkottah 0 | -06 |61
3§amalkota* 120 -27 142 : f ;
fCocangda i 33 - :g ' 47'?’ ! | |
Masulipatam 33, | “IWest  [Trivandrum 29, -105 232
i ~04 .42} Coast {Cochin ‘6! - 15" :
Ceded  [Kurnool, 4‘ 25 C1a 68 Partambi * 106/ -153 388
Dists Nan ya ! 1‘61 _03 ' 30 Calicut il’.s _16'6 ¢ 8
Bellany. 198 =12 14 Taliparamba * 1251] ~132 |54
Cofdapah 2| - 7023 Kasargode * (23.4[ ~110 1485
Ccuddapy Py Mangalore 315 -53 491
. 04l -69 |57 i : i
Carnatie Seliors 11| 07 |30 27 o2 1o
Cuddalore 0'1| -14 |59 |Mysore Bangalore 2' ,'3 e
pajur” AR L] Misonr s 305 35s
* .23 ~05Ii7 AT ! 5 3
Palakuppam 23; 03 '70 0OTg {Mercar: |
S 38 14 RO )
Central |Vellore : igl -L}g ':14‘7 Hills, Kodaikanal ! 11 -30 ‘16'.3
Hosur Cattle | ‘. Coonoor 10 -T1 10
Ho;ur C?‘tt ¢ ‘ 29 523 {153 Nanjariad * ;2:3 -60 }Q(S:
Co'r:tl;:;ore j 06! -1-1 {11 Kallar . | IZ - (3)‘1’ k,—;.4
Co;mbatore . Ootacamund 13 -32 12
Res. Inst.* | 09. 10 ;121 !
Trichinopoly | 251 11 129 ,
i ' |
Lo

TMeteoro ogical Stations ot the Agricultural Department



306 The Madras Agricultural Journal Vol. xx. No, 7

General wealher conditisns.— The monsoon was generally weak over the peninsula
during the month and rainfall was associated with thunderstorms. A depression
formed at the head of the Bay on the 7th and moving into Deltaic Bengal gave
heavy rainfall in that area till the 12th but failed to influence weather to any large
extent in this Presidency. The Monsoon revived on the West Coast about the
middle of the month but failed to penetrate inland and its activity was confined
to the South Canara district. Scattered thunderstorms appeired in the south at
the end of the month associated with pressure distribution characteristic of a very
feeble monsoon.

Rainfall was below normal over the whole of the area with the exception of
parts of the central districts where it was locally in excess. The defect was most
marked on the West Coast and in the Circars.

Temperature was very high on the East Coast at the beginning of the month
and was above normal almost throughout the month there, the area being a part
of an area of high temperatures extending from the Circars coast northwestwards
into the Punjab.

Masulipatam reported a maximum of 113> on the 2nd.

Weather Report for the Research Institute QObservatory.

Report No. 6/32.

Absolute maximum in shade 93-00
Absolute minimum in shade 6900

Mean maximum in shade £8:30

Mean minimum in shade 7370

Total rainfall in the month 086"

Mean rainfall for June 1837
Departure from normal 097"
Heaviest fall in 24 hours 045"
Number of rainy days 2

Mean daily wind velocity 6’1l M. P. H.
Mean 8 hours wind velocity 94 M. P. H.
Mean Humidity at 8 hours 686"

Teotal hours of bright sunshine ... 2258

Mean daily hours of bright sunshine .. 753

General weather conditions

The weather during the Rreater part of the month was fine with a very weak
monsoon.

Thunderstorms appeared towards the end of the month but rainfall was light
Temperature was generally normal.
P.V.R.&P. K. M.,

Departmental Notifications.

Gazette Netifications :— (. Vijayaraghavan, Asst. to the M. S., Hagari, to officiate
as Millets’ Specialist from 29—5—32. M. Anandan, Superintendent A.R.S. Adu-
turai, L. 8. p. without M. C. for one month and a half from 1st June 1932 or date of
relief. T. K. Balaji Rao, Assistant, to be in fall additional charge of duties of the
Supdt., A. R. S., Aduturai. Rao Sahib C. K. Viraswami Ayya, Statistical Assistant
to the Director of Agriculture, 1, a. p. for 4 months from 13—-6—32, K. Gopala-
krishna Raju, D, D., I1I Circle, 1. a, p. for 2 months from 20—5--32. Y. G. Kistna
Reo Nayudu, D. A, O,, Bellary to be D. A. O. in charge o Il Circle vice K. Gopala-
krishna Raju granted leave. C. V. Seshacharya, Offg. D. A. O., Kurnool, to officiate
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as D. A, O. Bellary, vice Y. G. Kistna Rao Nayudu. [ Cirele:—Transfer—M. Chinna-
swami Nayudu, F. M. Samalkota to district work in Peddapuram Taluk with head-
quarters at Peddapuram. P. Laks minarayana, A. A. D. Narasapuram, 1. a. p. for
15 days from 6—6—32 I Circle:—C. S Gopalaswami Rao, Asit. in Mycology, 1. a. p.
for 15 days from 27—6—32. L. Narasimhachari, F. M. Guntur, extension of 1. a. p-
for one day on 25—6—32. M Circ’e:—N. Kesava Ayyangar, Asst., Hagari, 1. a. p. for
one month from 7—7—32. K. Balaji Rao, A A D. Seruguppa, 1 a. p. for 3 months
from 23—6—32 or date of relief. K. Ramanatha Ayyar should report for duty at
Siruguppa after the expiry of leave. M. Vaidyanathan, F. M. Hagari, extension
of 1. a. p. for 15 days from 1—7—32 in continuation of leave already granted.
IV Circle:—Transfers—M. K. Swaminatha Ayyar, A. D. Tirukoilur to Gudiyattam.
V. Muthuswami Ayyar to Kalahasti Farm as F. M. to relieve V. Suryanarayana.
S. Ramachandran, A. D. Tirupattur, posted to Polur for Pest Act Work
for 2 months from July 1932. S. Muthuswami Ayyar, A. D. Gudiyattam
should relieve Ramachandran by the 18th of June 1932, V. Suryanarayana,
F, M. Kalahasti, 1. a. p. on m. ¢. for 4 months from the date of relief.
V Circle :— K. Sitarama Ayyar A. D. should join duty at Perambalur on the
expiry of 6 months’ leave granted to him. VI Circle:— P. Kannappa Pillai
A. A. D. Nanganeri L. a. p. for 1 month without m. ¢ from 15—6—32. Vil Circle:— K
Soopi Haji 1. a. p. for 10 days from 2r—6—32. VIII Cirele:— P. V. Hanumantha
Rao A. A. D. Kollegal 1. a. p. for one month from date of relief. D.D L.S.:—M. V.
Narasimha Sastry, A. F. M. Livestock Research Section, Chintaladevi. 1. a.p. for
2 months from 1—7—32. G. A. C's Section ; — K. Vezrabhadra Rao, assistant exten-
sion of L.a. p. for2days from 5—-6—32. G. M’s Section :— C. S. Krishnaswamy,
assistant 1. a. p. for 9 days from 22—6—32. P. §'s. Section :— N. Parthasaraihy, assis-
tant L. a. p. for 18 days from 13—6—3 . C. V. Sankarinarayani Ayyar, Sub-assis-
tant, extension of 1. a. p for 15 days from 16—6—32. M. K Venkatasubramaniam,
assistant 1. a. p. for 23 days from 22—6—32. K. B. Viswanatham, assistint 1. a. p.
for 20 days from 22—6—32. Ch. V. Saravaya, assistant extension of 1. a. p. for 23
days from 8—6—32. D. A’s Office Orders:— John A. Muliyil extension of 1 a. p. for
114 months, Transfers:— R. Govindaramayya F. M. C. B. S. Coimbatore to V
Circle. K. Krishnan, A. Ls. Turaiyur to be F. M. C. B. S. Coimbatore. C. Ranga-
swami Ayyangar A. D. in Mycology, III Circle on the expiry of 2 months leave to
work under G. M. Coimbatore. His pay continues to be drawn under *‘ Demons-
tration”. If the services of a mycology assistant are required, the D. D. should
apply ta D. D. Il Circle. Appoistment :— Mohammed Moinuddin offg. upper subor-
dinate, science section vice J. A. Muliyil till 15—6—32 will continue to officiate
as upper subordinate from 16—6—32 vice C. Vijayaraghava Acharya, assistant,
millets section on other duty. Transfer:— S. Madhava Rao, probationary upper
subordinate under training, to the IV Circle, St. Thomas Mount.

ADDITIONS TO THE LIBRARY DURING MARCH, 1932.

A. Books. ]

(1) Russell E. J. Soil Condstions and Plant growth. (2) Howard A. and Wad Y.
D., The Waste Products of Agriculture, Their utilisation as humus. (3). Ellis W. M.
Irrigotion. (4) Doyle K. D Agriculture and Irrigation in Continental and Tropical
Climates. (5) Copeland E. B. The Coconut. Revised edn. (6) Douglas C, E. Rice, Its
cultivation and preparation. (7) Rutherford M. K. Planters Note Book, 9th edn. (8)
Letif S. A Economuc aspect of the Indian Rice Export Trads. (9) Kesava Ayyangar S.
Econontic invastigationsin the Hyderabad. 1929—30 Vol. L. General Survey. (10) Penson
T. H. The cconomics of cv.ry day 1ife partsl and II. (11) Eckles C. H, Dairy cattle
and milk production. revised edn. (12) Deshpande R.S. Residential buildings suited
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o India. (13) EkambLaram T. Plint Studics. (14) MellorJ. W. 4 Comprehensive traotisc
on Inorgonic and thesretical chemistry, Vol. XL, (15) Hulstaert R G. A. Gune ol In
sectorum—Lepido ters Riospalacero~—Faom. Donaididae Sub—Fom. Donoidina: and

elleovings Fasc 193 (16) Hammond D. B. Stories of the Scientific Discovery, (1) The
Madras Stotionery Manual, 5th edition. Vol | text.

B. Reports and Publications.

Annual Reports for the year 1930-—31. Agri. Dept, Central Provinces United
Provinces, Royal Botanic Gardens, Calcutta. The National Institcte of Agri-
cultural Botany. Agricu!tural Dept. South Australia. Njueria (193)) Experiment
Stations of the Empire Cotton Groving Corporation (193)—31). Guam Agricul-
tural Experiment Station (1925—30). Haw.ij Agricyltural Experiment Station
(1939). Coanecticut Agricultural Experiment Station (with bulletins and circulars).
Agri. Dept Bihar and Orissa 193031, Bihar and Orissa Agri. Exptl. Farms
1929—30. Agri. Dept. Gold Coast 1930—31. Indian Chemical Society 1931.
Oklihoma Agri. Exptl. Stn. 1926--39. Alaska Agri. Exptl. Stations 1927, 1923, 1929.
Mjsore Agri. Dep'. 1929 —3). Imperiil Sugar Cine Reseirch Conference 1931.

Indian Central Banking Eaquiry Committee 1931 Pt. Majority Report Part II.
Minority Report.

-

C. Bullet'ns, Memoirs etc.

(1) Bengal Industrial Dapt. Bulletin 41. The Refining of Ghee. (2, Indian
Meteorological Dept. Memoir Volume 24/8. The Lunar Atmospheric Tide at
Bombay (1873—1922). (3) Imperial Economic Com. Report No. 20, The Wheat Situ-
atioa 1931. (4) Leeds University Publications:— 167. Sugar beet growing in York-
shire. 163. Proiuction, productiona costs, sources of supply and methods of dispo-
sal of ugricultural products 1921—1927. 169, Guide to experiments and demonstra-
tions to Askham Bryan Farm, York. 170. Report i clean milking competition.
171, Experiments on the Fattening of sheep on roots, (5) Gold Coast Agricultural
Department Bulletin 23, Year Book 193). (6) Kenya Agri. Dept. Bull. 21 of 1931,
Report on the 1931 Locust Invasion of Kenya. (7) Kenya Agri. Dept. Bull. No. 1
of 1932. 'The Growing of Wattle and Production of Wattle Bark in Kenya. No. 2
of 1932. The Poultry Industry, Egg marketing. (8) New South Wales Agri. Dept.
Sci. B. 11'33. The control of Ked (Tick) in sheep. . (9) Hawaii A. E. S. Bull. 62
Physical properties of Hawaii soils with special reference to colloidal fraction.
63. Physico-chemical prop:rties of edible canna and potato starches. (10) Michigan
A. E. 8. Tech. Bull. 115, The Diagn 1sis of species of Fusarium by use of growth—
inhibitine substances in the culture medium. (11) Porto Rico A. E. S. Bull. 33.
Citrus culture in Porto Rico. (12) Terracing Experi ents 1930—31. Hardy shrubs
for the Penhandle landscape. Penhandle A. E. S. Pub. 31. {13) New Mexico A. E. S
Bull, 190. The preservation of manure under arid climatic conditions. (14) Minne-
sota A. E. S. Bull. 277. A study of taxation in Minnesota with particular reference
to Assessments of Farm lands. Bull. 278. Trucking livestock to South St. Paul.
Bull. 76. Black leg disease of potatoes in Minnesota, (15) Montera A. E. S. Exten.
Bull. 111. Alfalfa seed. 114 Pastures bring profits. 237. An economic ana-
lysis of production problems in the flat-head irrigation project. (16) Iowa
A. E. S. exp. Bull. 171. Weeds and their control. 172. Terracing to reduce
erosion. (17) U. S. Agri. Dept. Bull. 1365. Development of flowers and
bolls of Pima and Acala cotton in relation to branching. 1370. Sugarcane
sirup manufacture. 274. Hot water as an insecticide for the Japanese beetle
in soil and its effect on the roots of nursery plants. (18) Connecticut
A. E. S. Bulletins:—321. Commercial fertilisers—Report for 1930. 322 Report

i 323. A preliminary study of th: nonvolatile
324. The chemical changes that o -cur during
grown tobacco. 325. Commercial feeding stuifs

organic acids of tobacco leaves.
the curing of Connecticut shade
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co substation at Windsor--report for l93Q. 327.
—-repo rt' fors lzwi;nﬁic;ggrs?l\nnuﬂ Report 1930, 328. The squash vine borer.
Connecticut te:’e roducts. 339. The relation of forest composition and rate
3. Food and ::’igoil characters. (19) Madras Agricultural Departmeut Bull.
of gro vth to cer é; rdens. How to start and miintain them. Bull. 26. [nsects
2 Qraft Mar?go'n'South India. (29) Madras Agricultural Dzpartment Bull. 17.
affecting tobacco lno cultivation in Java. (21) Mysore Co¥e:x Exptl. Bull: 5
Totes O oo er; t;:e CoTee Scientific Officer 1930—31. Bull. 6. Seasonal Periodi-
Annual Reporlt of disease, 2nd report. (22) Bengil Industries Dept. Bull. 42. Irl'l-
city of coXee eath coun'try process of making sugir from Gur. (23) Il{dla
provemants‘of D ¢ t Sci. Not:s V. 4-37. The seasonal forecisting formulae used
Meteor.O ’“l'j‘:eo:glog;c;x Dept. Indian Weather Review, Annual summary
i 4 ) Indian Forest Bultetins The herbarium of the Forest Researc'h
for %93.').' I(%z 3anic:|l series). Summary of results of treated exptl. sleepers .lald
!nsmut.e ('. °s mea;, systems of India brought up to date. (Econqmy scfrxes).
in the ‘M‘Duof Indian Timbers, the open tank process {ec .nomy s-:f:es) List of
Preservat]l’o'ited in West Nzpal (Bot. series . ‘The Helminth Parasite of Deer,
e I?io ;craeit()‘() gy ser. No.7.Notesand Memd No. 4), S.S. &F. M. 3 Agri,
(I;.lAt.S_-' ~:r 9 H;doncnpus oilsiy Malaya U. S. A Nith:.l‘Ell Res. Counchﬂ
ept. Sei. ser. Determination of the Protein requiremzats of animils and of the
Bull. 55, : :h.e ofefarm feeds and rations. Montani A E S Bull 248, Hard sceds
protein va ut[S terpretition of their value and mzthol of treatment. M lssacl:m-
in leguirs ;3‘ ||p248- The identific:t’'on of appl: varieties from nor_x-L.earmg
setts A. E. S AuE.S Buil. 351. The relation of Insects to the transmission of
treas Im:l«l “‘an.d ;omgt‘(J misaic in Indiana. Wisconsin A. E. S. Res. ‘Bull. 11(‘)).
Romto le:'or:* of air conditions to tobicco curing. Alasky A E. S B“"‘_ :
Ihe relati > A‘laskl- New Jersey A. E. 8. Expt. Bull. 9. Improving
The potatq mn Carolina A. E. S. Bull, 261. Fruiting habit of th'e cotton
Garden svils. .SA BE S. Bull. 299, Cotton production in Missouri. Okla-
plant Mlssoug B.ull lé7. Biometrical analysis of upland cotton grown
homa A :‘: (')k]aha;ng. New York State A. E..S. Bull. 596. Some eﬂ’ecllls
nt still we el;n relation to Economic crop production. Oregon A. E.S. l%ug.
b oy mic study of the smill fruit industry in Oregon. Idaho A. E. S,
274. An Ec;noBord;ar effect in variety tests of small grams.‘ 179 Work‘and
Res. Bull. > he Adaho A. E. 3. for 193). Colorodo A. E. S. Bull. 259. Colo-
progress of the s. 301 a. Neck rot of unions. New Mexico A.E.S. Tec.
rodo Plant diseases. tibility of Cotton seed meal as a supplemental feed f?r
Bull. 178 Th;g;gl\e'lixico "186. A five year economic study of :IZS ;i;;m?n;n
g , atei iew Mexico. Texas A.E. S. Bull. . e
Curr)v: and Roo?%g?ocf:(::::(;ftsol::ﬂant. 419. Citrus production ilf th'e lowe;
chemical com%o;lle 25. Arkansas A. E.S. Bulletins :— 259. Organisation an
Rio Grande faAgyx:i- credit co-operation in Arkansas, 263. The peanut cx"o};:
management 0268 Cost of producing rice in Arkansas. 26", Son"le factors whic
in Arkans: 8. wik ;md fruiting of the tomato. 26. Michigan A.E.S. Tech. Bu.ll.
influence gro e cells of pear fruits especially the Kieffer pear. 120. Trends in
113. The stom er and cost of production of fruits. Spe. Bull.'216. Root crops
purchasmg.p(;‘:_ higan. (27) Michigan Cir, Bull, 128, Eradxcat}on m'ethc.:ds f(?r
for forage n l((;s)lgNo'nh Carolina A. E.S. Tech Bull No. 39. mvestlgatmns. in
rats and .mlCe-f cotton seed meal to cattle. 42. Source and.care of cot.ton plantm]g
the fe‘:cdmgg to the length of staple, 276. A co-operative marketing manual,
seed in relation E. S. Bull. 522 The Fumily Finances of 196 farm families in
(29) Cornell A N.w Y<;rk 1927--28. 524, The community of Schuyler.Cm'mty
Timpkins coux}t)’. : Lousiana A. E. S. Bull. 222, Soil fertility investigations
New York %9:7.'“(?)03 Lousiana, 223, Studies on sugarc.ane roots, 224. The
sugar&fan:o:‘:n:d financial returng of 129 small sized Lousiana cane farms, 1930,
organisaty b

range cattle i
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226 Sugarcane variety test fields and sugarcane variety report for 1930--31,
(31) Alberta Agriculture Department Research Bulletins:—2 Wire worms of
Alberts. 3., Experiments with Timothy. 3. Growing Seet clover, 9. Rope
work for the farm, useful knots hitches and splices. 10. Binder and knot‘ter
troubles, 14. Soil survey of medicine hat sheets. 16. Soil survey of sounding
creek sheet, 17. Some power problems of the Farm. 18. Diseases of small,
graincrops. 19. Sheep production in Alberts, 20. Soil survey of St, Ann, Shget
32) U. 8. Ag. Dept. Farmers’ Bulletins:—889 Raspberry culture, 1064, Production
of lite or main crops potatoes. 1205. Potato production in the south, 1244,
Diseases ailments and abnormal conditions of swine. 1307. Quack grass, 1680,
Farmers in Northern States grow timber as money crops. 1682. Uselulness of
rds on the farm, 1683, Measuring water in Irrigation channels.

D. Leaflets, Circulars, Misc. Publications: — ’

(1) Madras Agri. Dept. Leaf. 41. The Rice Bug. (2) The Madras Bd. of Rev.
Pro. 30f32. Retail prices of food grains and salt annual average. (3) Leaflets of
the English Ministry of Agriculture and Fisheries. 73. Prevention of cruelty to
animals. 82. The construction of cow. houses. 84. The pear and cherry sawfly. 85.
The downy mildew of the onion. 86. The green house white fly. 87. The celory
fly. 89. “Cough or Twitch " weeds. 90. Lssential points in poultry feeding. (4)
Minnesota A. E. S. Cir. 32. Eradicating perennial weeds with chlorates. 33. Emer—
gency pasture and hay crop. 34. Simple tea for impurities in sand to be used for
concrete on the farm. (5) Madison A. E. S. Cir. 248, Food for fifty. (6) California
A. E. S. Extn. Cir. 51. Apricot grow ng in California (7) U. S. A, Agri. Dept.
Misc. Pub. 130. Feeding and management investigations at the United States Dairy
Experiment Station at Beltsville-1930 report. 135. The principal laws relating to
the establishment and administration of the National forests and to other forest
service activities, Cir. 151, Hedging iu grain futures. 161. Bulk and sack hand-
ling of grain in the pacific coast. States, 162 Variety t:sts of sugarcanes in
Lousiana during 192829, 173, Cycl-s of grow:h in cotton root-rot. 184, Sisal
and Henequen plants yielding fibres for binding twize. 401. Growth and develop-
ment of cotton plants at Greenville, Texas. (8) Porto Rico A. E. 3. Cir. 21. List
and analytical index of publications of the Porto Rico Agricultural Experiment
Station 1900—30. (9) Connecticut Laws concerning Plant Pests, Diseasés of (on-
necticut A. E. S. Cir. 73, 74. The Japanese beetl quarantine. 75, Spanish Gold.
Early yellow sweet corn. 76. European corn borer-quarantine and clean up regu-
lations. 77. Lawn fertilization. 78. Satin Moth quarantine. 8). The European
Pine shoot moth. (10) Cyprus Gazette No. 2201 Agr. Supp. No. 44. OQur livestock
industry. (11) Madras Agr Dept. Bull. 40. The Swarming caterpillar of paddy.
(12) I. A. B. Misc. Publication. List of Agricultural Workers in the British
Empire. 1931, 113} Imp. Mycological [nst. Pubn. Mycologists Resident in the
British Empire 1932, (14) Mauritius Agri. Dept. Pubn. Prosp:cts and Syllabus of
Instruction of the Mauritius Agricultural College. (15) New Zealund Agri. Dept,
Pubn. Facilities for Research and study at Rescarch Institutions New Zealand.
(16) Indians A. E. S, Cir. 181. Commercial Feeling stuffs. (17 Wyoming Extn,
Cir. 33, Wygming' weeds'and their control, (18) Arizona Cir, 67. Seed Potatoes
selection and disinfection: (19) Oregon Cir. 93, Commercial fertilisers. (20) Idaho
Cir. 61. Qpeb‘ﬁtion and'éhrg of cream separator. (21) New Hampshire Cijr. 35, Top
dres§ing ©ld pastures. (22) S. Dakota Extn. Cir. 9. Weed contro! measures, (23}
Wisconsig' Cir, 247. Better living in home and community. (24) A progress report
on Qnion investigations in Colorado Press the Arkansas Valley. Colorodo pre:s
Bull 75. Alabama Cir. 56, Results of cotton variety tests in Alabama 1925—29.
(25) Alberta Experiment Station circulars. No. 4. Legume inocuiation. 5. Treat-
ment of seed grain [with formuline) 6, The production and preparation of seed
for exhibition. 7. Disinfection of seed potatoes. 8. Alfalfa in Alberta. 9. Ponltry
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i i rta. 10. Stinking smut of wheat in Alberta. 11. Marketing Albe}'ta
:;:Zasszsy ltllllé\ (l;ettle finishing route. 12. The origin of the principle underl.yfng
elite stock seed production of cereal crops. 17. The pr.oblem of smal.l c?mmunltxes.
Press. Bull. 7. Beautifying the home grounds. 8. Plan'nmg and beautifying 1_:he farr.n
stead. [26] Illinois Agricultural Research Station Circulars. 361.. Ma_rketmg l;ll-
nois forest products. 352. Farm accounts -that count. 363. Vaccinating ft?wls ox;
chicken pox. 365. Some evidences of Ag'ncultural. Progress. 366. Agricultura
outlook for Illinois 1931. (27) U. A. Agri. Dept. C:rf:ulars No. 196. The Bluellielf'ry
Maggot and its coatrol in Eastern Maine. 204. An air pre'ssure exten. .Br:s lﬂor
applying creasote to gipsy moth egg clusters. 88. Contrsﬂlmg small gulhes. yl uel
grass sod, (28) Misc. Pub. 126. Fertilisers for cotton soils. (29) U S. Agn?u t:ra
Department Misc. Pub. 127. Pea fowl and their care. 132. Rice and its hye-
products for feeding livestock. 137. The Agricult}lral_outlook for the Eouth'ertz;
states. (30) Ottawa Agricultural Department l’ubhcatx_ons. _1'. Seasonaf le D“'Ir
from the Dominions exptl. farms 2. The usc of Ch("mlCﬂl disinfectants for m‘a);
Utensils. 3. The eradication of couch grass. 4. (,rog responses to cotl:m‘;r?e .
fertiliser. 5. Newer oat varieties. 6. Results of regional stramTt:s 1?3 red
clover. 7. "Plant food and soil fertility. 8. ) Don.nant sprays. 9. I e ;‘:dcc‘iz
of the breeding pen. 10. Hints for the Pegmner in bee keepl'ng. 11. , u trogl
grass and clover failures. 12. Seed seeding and cultural practices in the con
of root rot of cereals.

E. Reprints :—

(1) J.A.R.V.43. No. 10. The Soil versus the polution .meth%d lasl:(a)/t;nean:
of studying bacterial activities in' soil. th)s Jo(x;x)‘. lJnd.ABo;:i S(:;“e,gn :léter(_,si,ilus

iminary note on inheritance in castors. . A. R, V.
g:;lll:tin;;:ﬁxvyver A. parasite of the European Wbeat Saw ﬂy.. 1(«1:) J. At;rulr{n yo.r 4342
The Distribution of Stimulative efficiency in the Ultra vio »eth;;pecte m for the
henry bee. }. A. R. V. 43/9 Toxic ac.tion of aqueous sodium ¢ ora.eties o Wire.
{5) Canada Sci. Agri. Vol 12/2 Relative suscgpnbxllty of wbea.t varfx ties to wixe
worm damage. (6) Cyprus Gazette 2195. Agri. Supp. 43. A Review o y .

F. Translations:—(A. B. of P. G. Publications.)

(1) Investigations on (Arachis Hypogea) G.rouydnut. (2) ’lthz.z mgmﬁcafm;:i(:f
cytology for plant breeding. (3) On the Polflpatlon and Hybnc!lzatlon. o 3
) dies on the influence of external conditions on the flowering of rice plants.
((;; it‘:nonograph on the genetical researct.xes on the ri::e_ plant. h(6} Wktziaotnt}:;
tea planters can and must do for tea selection. (7) Points on the ques

coffee selection.
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The Indian Veterinary Journal.
(The Official Organ of the All-India Veterinary Association)

This journal is the only English Veterinary Journal of its
kind in India devoted to the cause of Veterinary Practice, contain-
ing standard articles on all branches of clinical veterinary medi-
cine,surgery and kindred subjects. It also contains a review of
current Veterinary Literature, and is valuable alike to veterinari-
ans and Agriculturists,

AN EXCELLENT MEDIUM FOR ADVERTISEMENT
_ Rates of Subscription :
To members of the profession and students Rs. 4 per year
To non-mezbers and others Rs. 8 per year '
For rates of advertisement and other particulars apply to :—

THE EDITOR,
26, Wallaja Road, Mount Road, P.O.,, MADRAS

NOTE!

Green Manure and maintain soil fertility. Green Manuring
is True Economy. It pays handsomely the cost and expenses
involved.

Ground covers prevent soil erosion, preserves humidity and
cuts down cost of weeding.

Shade and Wind-belt Trees at‘ract clouds resulting in rain,
vields timber for fuel and factory purposes, nives sufficient shade
and Helps the economicsl preservation of Estates.

In these days of depression, Rubber, Cocoanut :and Tea
Planters will do well to consult us for all their requirements in
seeds of Greean Manures, Ground Covers, Shade Trees and

the like.

The Ceylon Estates Company,
KALUTARA, SOUTH CEYLON
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BANTAMS

Japanese, Prizzles, Polish, Black
Pekin, Partridge W yandottes

LARGE FOWLS
Frizzles, Polish, Utility Rhodes,
Leghorns and Wyandottes

1930 Wins include : 51 Firsts, 34 Seconds, 50 Thirds at 16 Shows under 19 different
Judges. hesides a host of Cups and Specials, Japanese'—In 22 classes at Dairy.
Palace, Club Show, Birmingham and Utrecht, 18 firsts were won and all Cups and
Specials offeredat the Club Show. Polish.—Firsts at Dairy, Palace, Club Show,
etc., besides numerous Cups and Specials, Frizzles,~Firsts at Dairy, Birmingham,
Palace, Utrecht, etc. Partridge Wyandottes,—First and Medal, Utrecht, etc.
Black Pekins Gold Sebrights, Modern Game etc . many prizes.

7 EXPORT A SPECIALITY

A large number of Bantams and large fowls exported to U S. A,
Canada, Australia, Yugo Slavia, Egypt, India, the Continent, etc.. in
1930. Gratifying ‘'estimonials received.

Major G T WILLIAMS
TREDREA, PERRANWELL, CORNWALL. ENGLAND

When answering our advertisers, plehe mention ‘The Madrar Agricultorel Jorrmal'. -

FOR SALE
Three new booklets on

‘Cattle Breeding® ‘Fodder Crops’
and ' Dairy Cattlie’
BY
RaJan K. J. V. NAIDJ,
Zamindar of Kangundi,
Kuppam Post. Chittur Distriot.

Very useful tor an amateur student or a practical farmer.—
Price Rs. as. ps.

1. Cattle Breeding in India 0—4—0
2. Fodder Crops in India 0- 5—0
« 3. Dairy Cattle in India 0—4—0

Intending Purchasers may apply to the author, with Poétage
stamps worth the above prices, which include Postage ordinary,
and those desirous of the books being sent per registered post
should send stamps extra for registration.

Concession rates for wholesale dealers or those purchasing
25 and above at a time. No V. P. P. System.

Copyright given free on application for publishers
undertaking to translate in any vernacular.

The Ramasastrulu Munagala Prize, 1932

1. The Prize wiil be awarded in September 1932.

2. The Prize wi'l be in the form of a Medal and will be awarded to the
member of the Union who submits the best account of original research or
enquiry, carried out by him on any agricultural subject.

3. The subject matter shall not exceed in length twelve foolscap pages,
typeswritten on one side. :

4. Intending competitors should notify the Secretary of the Madras
Agricultural Students’ Union not later than the 15th July the subject of the
paper which they propose to submit and the paper should be sent in 8o as to
reach the Svcretary, Madras Agricultural Students’ Union not later than
the 15th August 1932, with a covering letter showing full name and address
of the sender. The author's name shouid not be shown cn the paper but
should be entered under a nom-do-plume.

5. Four type-written copies of the essay should be sent in.

6. The nime of the successful competitor will be announced in Sep-
tember and the prize awarded at the time of the next Conference.

7. Papers submitted will become the propezrty of the Union and the
Union reserves to itself the right of publishing all or any of the papers.

8. All references in the paper to published books, reports or papers by
other workers must be acknowledged.

Any further particulars may be obtained from the Secretary, Madras

“ Agricultural Students' Union, Lawley Road P. O., Coimbatore.

When answering our advertisers, please montion ‘The Madras Agricuitural Journal'.
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“Alfa”’ Delivery Cycle,

' (Loading Capacity 350 1bs.)

o
; A SOLUTION

S 25906 - 100 i 4i— _;(;.15_3, TO YOUR N
DELIVERY PROBLEM

———rra—

For full particulars please apply to us:

Edward Keventer Limited,
DAIRY FARM P. O,
ALIGARH

When answering our advertisers, please mention ‘‘ The Madras Agricultural Jgnul."
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'DEPENDABILITY
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“All that you demand in a
Perfect Toilet Soap

can be had in

MYSORE SANDAL SOAP |

We give you our Assurance.

AVAILABLE EVERYWHERE

GOVERNMENT SOAR

FACTORY,
BANGALORE

o S —

When answering our advertisers, please mention ‘' THE MADRAS AGRICULTURAL JOURNAL.

Yditer: Dr. 7.V Ramukrishna Ayyuar,
Printed at The Scholar Press, Pulgﬂhat.
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