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EEditorial. o)

Agriculturists and Land Mortgage Banks. Our readers will be
aware of the fact that the indebtedness of our agriculturists and the
means of rescuing them from the grip of:the money lenders are of late
engaging the earnest attention of the Government and the Public and
that the development of Land Mortgage Banks is an earnest endeavour
in that direction. It may be recalled that these institutions are being
started since 1925 with the threefold object of liquidating prior debts,
of improving the existing lands, and of helping the agriculturists in the
purchase of lands afresh. We however, find from most of the reports
of these banks that they are more concerned with the first of these
activities, and that the kind of relief afforded, forms only a very small
proportion of the total indebtedness in the areas they are simed to
serve. We observe further that even in the case of persons bénefited
by these loans, there are fairly large arresrs in the repayment of
instalments especially in the Punjab, Bombay, Mysore and Central
Provinces. We are gratified to note that Madras is considered to be

- far in advance of other Provinces in the matter of working these banks

successfully with less defaults and at lowest rate of interest. This
should not however be taken to indicate that in Madras there is model
for other Provinces to secure unfailing success. The co-operation-
mindedness of the debtcr-ryot isa sinequinon for such success, and this
cannot be said to obtain since the Madras agriculturist is as ignorant
of co-operative principles as his confreres in other Provinces.

We note, in the October issue of the Indian Co-operative Review
in which the present position of these banks has been discussed in a
detailed and critical manner, that the proud position of the Madras
Bank is due mainly to the great caution exercised in locating the
primary banks in the more favoured tracts of the Presidency and to
the kind interest taken by the Madras Government in guaranteeing
the debenture holders both principal and interest and by declaring
them as trustee securities. Very probably the moment the protecting
hand of Government is withdrawn, the plight of the Madras Banks
would also become more too enviable. Further it would be necessary
sooner or later to extend the operations of the bank to tracts where
the agriculturist is not quite as sure of his produce as in the deltas
and when this comes to be, the authorities of the Land Mortgage
Banks will be hard put to retain the present high standard. Surely
some arrangement which would induce and at the same time help
the agriculturist to pay up his instalments regularly will have to be
thought of and put into operation.
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We may mention here that the present rot in the working of the
I:and Mortgage Banks set in with the beginning of the world depres-
sion and that the defaults in the payment of instalments are not due
to.any decline in the productive capacity of the land, but to the fall in
prices which has reduced the monetary value of the agriculturist's
income, their lisbilities with regard to land revenue and repayment of
principal and interest of their loans remaining the same. If a method
could be devised by which the fluctuations in agricultural prices could
not be much felt by the debtors. the repayments of instalments will
tend to be more regular and the financing banks as well as the producers
of raw materials will be relieved of their periodical anxieties.

It lgoks to us that commutations of cash obligations into those of
th? ?gncultural commodities of the tract on the basis of the then
exlstmg. prices and treating them in the same way as long term cash
loans with regard to the fixing up of instalments to be paid in kind
W9uld £0 3 great way to ameliorate the condition of the ryot. We also
wish to add that the valuation of the land and their probable income
can also be done in terms of the common commodities of the regions
f:oncemed. We are fully alive to the fact that this method will bring
in more complications in respect of the proper assessment of the grade
and class of the material tendered, their storage, and disposal, and will
mean the transference of the risk involved in the price fluctuations to
the primary banks creating a feeling of insecurity in the minds of
debenture holders. We feel sure however that with the joint efforts
of c9mpetent financiers, actuariesand members of Co-operative and
Agricultural Departments, a way could be found to solve these pro-
blems to the best satisfaction of all concerned. The Goverﬁment of
fhe Unitecd States of America have recently outlined a scheme of crop
insurance against drought and other causes of failure. The most
fa'scmsatmg7 point in that scheme is that the premia will be collected in
kind and stored in Government warehouses as reserves against lean
vears. A measure somewhat on those lines can be thought of. We

may statg that the idea is not novel as such grain banks were in
existence in Italy, and Spain a few decades ago.

Incidentally it may be pointed out that at the Confer
Mortgage Banks of Madras held in last October. a re:t;‘liii(;;Lz;i
passed to the effect that sale societies are to be established at the heaé
quarters of primary banks. These societies if organised will prove
quite handy for the disposal of the produce stored in the warehouses
that will have to be constructed according to the proposed scheme
The new system of payment of loans in kind ang storing them Wi\i
also produce a wholesome effect in the market by steadving and
bettering the prices of these commodities. [t may furtl;er be utilised
for the spread of the Departmental strains by insisting on the memBer%
to pay the instalments with the produce of specified strains. ‘

A COW BUG (ANCHON PILOSUM, WLK.) INJURIOUS

TO LEGUMINOUS CROPS IN MALABAR *
BY T. V. RAMAKRISHNA AYYAR,
Retired Govt. Entomologist, Coimbatore, S. India.

Though insects of the bug family Membracidae, known popularly by
such names as tree hoppers, cowbugs, hornbugs, little devils, etc. are
found distributed all over the tropics, hardly any one of them has so
far been noted as a plant pest of any appreciable economic importance.
Neither Lefroy nor Fletcher in their important publications on Indian
insects speak of any of these bugs as plant pests in India. They only
refer to one insect of this group Oxyrachis tarandus, F. which is com-
monly noted breeding on Red gram, Acacia arabica and Cassia species
and which is never found so far to cause any appreciable damage to
their host plants.

During his recent entomological studies in South Malabar, the
writer came across a species of this family appearing as a sporadic pest
and causing appreciable harm to lab-lab, cowpea and allied leguminous
plants. It was noted as rather serious on lablab vines for two seasons
in succession in 1935 and 1936. Since there is no record of any such
injurious insect from S. India so far, and since the insect is quite
different from Oxyrachis tarandus F., it is proposed to present this
short paper on this insect and on its bionomics noted so far.

Extent and nature of damage. The insects begin to appearin
small members first on the Cowpea (Vigna Catiang) crop early in July
after the first monsoon rains. From this crop the insect transfers its
activities to lablab during the autumn months and continues till
early summer. The external indication is the existence here and
there on the vines of oval gall-like enlargements which, when cut,
show 8 regular series of numerous cigar shaped eggs of the bug thrust
by a female insect, which give rise to the early generations of the
season. In course of time adults and young bugs are noted perching
like small spines or thorns on the vines and shoots, and these suck the
plant sap. Apart from the damage done to the vines during the
process of egg laying by the female puncturing and irritating the
vines, the bugs in their different development stages suck up the plant
sap from the tender portions and allow the distal parts to fade and
gradually die out as in the case of plant lice attack. In bad infesta-
tions numerous young vines are found fading and dried up, and
several gall like formations are found on the vines, which easily snap
when handled. The insect is found in all its stages resting and feeding
on the tender shoots and pods, and when disturbed the adult hops off
in its characteristic style only to perch on an adjacent shoot.

* Paper read at the Indian Science Congress. 1937,
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The insect and its bionomics. Membracid bugs are easily made
out and differentiated from other plant bugs by their small size, and
particularly by the peculiar structural variations of the prothorax in
them. This part of the body, takes different shapes in these bugs
forming a short horn like process on either side and into another
distinct posterior process; these structures often take curious bizarre
shapes in different species and bave gained them the name hornbugs
on that account. The membracid noted in this connection has been
identified as Anchon pilosum WIk. Of the half a dozen species of
Anchon noted so far from India, this species A. pilosum has a wider
distribution having been recorded from N. India, Bombay, Ceylon and
S. India. From its face to the tip of the wings it measures 314 to
6 mm. The posterior pronotal process is long and sharply pointed
backwards and extends beyond the posterior end of the body. The
lateral processes or horns are short and blunt though distinct. Eyes
are very small and the wings project beyond the body which is later-
ally compressed. Head and pronotrum, brown testaceous in color;

grey pilosity formed all over the body, the post process brown but
dark at tip.

) As stated before, the eggs are laid in groups, each egg being laid
In a puncture made into the growing succulent plant tissue; these
eggs hatch in 3 or 4 days into active greenish nymphs. These nymphs
have gregarious habits and are often found near the adults and the
eggs; they are generally fringed with short spines all over the body
surface and feed exactly like the adult bugs on the plant sap. They are
neither able to hop nor fly like the adults when disturbed ; they either
crawl away or drop down.' In about two weeks’ time, during a normal
season, one generation of bugs attains maturity. In this way numer-
ous generations are produced under favourable conditions the pest
multiplies and the host plants suffer. So far no natural enemies have
been noted. On the other hand the activities of the bug are encoura-
ged and helped by ants as in the case of plant lice. Just like plant lice
these bugs also throw out a sweet juice very much sought after by ants.
The particular ant found closely associated with this insect is a pale
honey colored long legged camponotine ant Plagiolepes J. known
locally as Sonan; it is a fairly common ant found in gardens and
households all over Malabar and South Kanara districts. Colonies of
these visit the nymphs and adult bugs, tickle them and get the honey
dew drops ; they also convey the nymphs to secure places on the host
plant and tend them like cattle—hence known also as Cowbugs. The
presence of ants on these leguminous plants often indicate the presence

of these membracid bugs also and often give us some clue as to the
exact whereabouts of these bugs on the plants.

Control measures. Though when neglected these bugs cause
appreciable harm, the pest can be easily controlled with proper
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prophylactic and remedial measures. In the early stages, if the adults
and the egg galls are hand picked and destroyed, the insect may not
assume pest form, but if no attention is paid to it in the early stages:
beth handpicking and contact washes may be employed with success,
even when the bugs are found in numbers. This being the first case
of a membracid bug which has shown pest propensities in S. India
during his thirty years’ experience in S. India, the author has thought
it may be interesting to present a short account of such an insect and
elicit information and suggestions from economic entomologists in
other parts of India.

PRELIMINARY STUDIES IN PLANTAINS GROWN
IN MADRAS

BY M. NARASIMHAM, B. Sc. (Ag),
Manager, A. R. S., Samalkot.

Introduction of new varieties cultivated in the different parts of
the province was taken up during 1432 at the Agricultural Research
Station, Samalkot. The present collection at the station contains
most of the important varieties of the Presidency. It was not till 1935
that it was possible to put them down on a field scale to study some of
their economic characters under normal field conditions. The general
trend of variatien in plant and bunch characters of some of the
varieties was studied during the year, and the data obtained are
presented in this paper.

The crop was grown on heavy clay soils with good facilities for
irrigation and drainage. Good sword suckers of medium size and of
about 3 to 4 months old were planted 10 links apart either way.
They were manured at 20 cart loads of cattle manure and 1000 lb. of
ammonium sulphate per acre. The fields were irrigated and drained
as and when required.

Growth. It may be stated that under Godavari conditions, the
crop generally makes its maxium growth daring the rainy months of
July to November. As the plant puts on more and more leaves, the
stem (pseudo stem) gets stouter and stouter aund elongated, till all
gsrowth practically ceases about two to three weeks before the
inflorescence, commonly called the “* flower ', emerges.

Detailed measurements of the heights and the internodal lengths
of four important varieties are recorded in Table I which is self
explanatory.

Leaf Production. Varieties vary in the number of leaves they
produce in a newly planted field if suckers of almost the same age and
size are planted and accorded identical manurial and cultural treat-
ments {Table I). The variation in their different leaf characters is
recorded in table II.
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Flowering. The rate of opening of the spathes of the ‘ flower”
seems to be also a varietal character though largely influenced by
weather conditions. Varieties which generally produce smaller
number of hands per bunch as the White Chakkerakeli and Bontha,
open at the rate of one spathe per day while those which produce a
larger number like Karpura Chakkerakeli open at the rate of two or
even three. Opening of the spathes covering the staminate flowers
also follows the same sequence. Opening is delayed or sometimes
does not happen on cloudy and cool days; but if the following day
happens to be sunny, the number that open will be more than usual,
compensating for the previous day’s poor opening.

Spathes commence to separate themselves from the * Flower "
proper from about 4 P. M. and completely op:n out the flowers by
about 10 P, M. ordinarily. Varieties vary to some extent in this
respect. The pistillate flowers seem to be receptive by this time-

- Dehiscence of anthers takes place from 6 to 9 P. M, in Eumusa and
Musa textalis, by almost midnight in Peivazhai, and about 2 to 4 A. M.
in the West Indian.

If the staminate group of flowers of a plant, is allowed to remain
on the plant itself, it continues the process of opening its spathes one
after another, till the whole *‘Flower”, exhausts itself. In certain
cases the *'Flower ' continues to open its spathes even after the fruits
at the top of the bunch get ripe, while in others the * Flower "
exhausts itself before the fruits on the bunch ripen. By allowing the
flower to vremain on the plant after all the pistillate flowers are
released, there seems to be a slight delay in the maturity of the bunch
and disparity in the sizes of fruits of the top and bottom hands of the
bunch. In varieties like Karpura Chakkerakeli and Bontha Bathusa, if
the * Flower " is allowed to remain on the plant after all the fertile
hands are released, they at times produce a set of hands with pistillate
flowers alternated by few hands with staminate flowers. This seems
to be merely an abnormality which only certain varieties exhibit.

Maturation of the bunch. The time taken by a plantain bunch
to mature, i. e. the interval between the date of flowering and com-
mencement of ripening of the bunch on the plant, seems to be a
varietal character (vide table III). -It is however highly elastic,
depending on the season following flowering, and the irrigation
facilities accorded to it at that stage. The interval gets reduced by
more than a month when bunching takes place in February instead of
October, in spite of the existence of normal irrigation facilities, pro-
bably because of the prevalence of bright warm long days during the
maturation period of the bunch thrown out in February. Restricted
irrigation at this stage has been found to hasten maturitv. It is
interesting to note that it is not always the long duration varieties
that take a longer time to mature their bunches. Flat sided fruit
varieties in general seem to take a much longer time to mature than
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the round fruited ones. It therefore seems more useful to note the
date of harvest than that of flowering in manurial or cultural experi-
ments on plantain as we are primarily concerned with the time taken
for the maturation of the bunch. If thisis done, bunches bave to be
kept on the plant till one or two fruits ripen, to have accurate data.

Fruit. Varieties vary widely in the number of hands per bunch
and in weight per fruit, and they respond within limits to varied
conditions of plant growth. Data in table [V give an idea of the
characters of the bunch for some of the varieties studied. -

Number of fruits per hand seems to be a varietal character and
the variation in it is practically negligible under average conditions
of growth. But under extreme fertility conditions, the number
appreciably increases or decreases. In heavier bunches it is only the
first three hands that show considerable increase in the number of
fruits per hand with a large coefficient of variability while all the
other hands excepting the last one or two represent the modal class.
It is also the early formed hands in the bunch that record higher
weight per fruit (table V.

Ripening of the fruit. The general trend of ripening and rotting
and the loss in weight of the bunch during the process, as observed in
April, in a group of White Chakkerakeli and Karpura Chakkerakeli
bunches are brought out by the data in table VI. Bunches with one
or two ripe fruits while on the plant were harvested for purposes of
this study.

Under aerated and cool conditions, a fully mature Karpura
Chakkerakeli-bunch takes about four days and a White Chakkerakeli
bunch takes about five days to completely ripen (i.e. turning yellow).
Rotting commences 2, 3 and 4 days respectively in the two varieties
after the fruits turn yellow. It therefore shows how White Chakkera-
keli is unsuitable for distant transport and marketing.

The relative times taken by a bunch with hands intact and that
cut into hands, for ripening and rotting is brought out in the table VI.

It is clear that ripening and rotting are hastened by about 1 to 114
days in the case of bunches cut into hands.

Seeding in plantain. Plantain fruiting is generally parthenocarpic
in nature. Excepting a few wild seeded varieties, none of the culti-
vated ones produce seed normally, though some of these are however
capable of doing so, if a wild seeded variety is in the neighbourhood.

To determine as to which of the commonly cultivated varieties
are good female parents for the evolution of new varieties, elaborate
crossing work was taken up using primarily White Chakkerakeli,
Karpura Chakkerakeli, Mauritius and Bontha as female parents and
Eumusa, Musa textalis, West Indian and Sapota arati (Peivazai) as male
parents. Mauritius and the White Chakkerakeli refused to set seed
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while the other two did so when crossed with Eumusa and Musa
textalis. In addition West Indian induced seeding in Karpura Chakkera-
keli and Sapota Bontha. Neivannan was also found to seed freely as
it happened to be in the neighbourhood of Musa textalis in flower.

The seeds were sown as per ‘Dr. Cheesman’s method’, but all of
them failed to sprout. This may either be due to the incompatibility
of the parents or the seed under local conditions may require more
resting period. The local “Ginjala arati”, however, readily sproued
when the seed was sown immediately after the fruit became ripe.

February 19371

Table No. 1.

Composition of the Pseudo-stem of plantain after bunching.

(Mean of measurements in 10 plants of each variety).

Studies in Plantaine - 39
7]

v N

ol Y :

FE2a5E ~ .

soEogs 8 & & ]

o e 5“_' =%

< _Fo

‘Raigounq jo
auIry ayl 3v Wals 2 < % >
2y} punoae saseq = < & o
juaj uaaad jo _ -
l1aquinu 28w 1Ay

7] R T

wa S O [Ig) <

22,53 B & 8 8

g g ] g o g - = 8

Jui

<~ “a

Qg

w2524 & 2 g

I g’;;u a ] < ~N :

[od -] - Lar} ‘

>2"- O

< O

[ : -
[} =] -

Do S8 Vo wn - gl N
¥EnoEv2a9 L e & o
Lwe Ne g Oofpge— N % =] "
0. =v By 2N -
>rP om0 g
< 3.5 =

"t
g = S
S
o ITe € 0 n
S N o o x o
- - o < (=]
o T o
& o © - ] =
) - — - <>
g .
- = 20
o ~ @ o g ‘2
£ ~ — N —
g
= =)
) ° D ~ : g
* ) - ) —
4]
'S wn - ) n
o~ ~ — —
o [Te) i ) - A
=) (33 0 o
o
- < n =]
2 - & 2 s g
- €0 - - ™~
g — — L
~ ~ fony
5 o % v - Y2}
= o - ~ -
e — b N 2
- e = s
© ~ N =4 n [
(] '~ - d
£ ~ & = =z
©d
o ~ —_
> ™~ y
N — 1 L]
> =
3
> = ~
ko = Y 5
e -] ] 3
4 ‘ e 26 ¢ - -
< 3 v = =
> - -] =] po "
l [ 2o = 3
o s =]
—5 -
2.0 .
;'; E - ~ ~” heal
oh 3
7.




Studies in Plantains

February 1937)

[Vol. xxvi, No. 2

The Madras Agricultural Journal

..H.- '-.-” ven .o ee v e »as . .oe Y ver m g~ﬂ . . ses e a|rq —ﬁ_wcom ¥
- lo.eztlszrr| - . - g SR “ uppury UBUUBA o
T O IRT0-€PT L O9ST | " 10891 {0.L91 L 6 R Dray e3nua ) <
N | OFTL | OBET [OFPT| "1 0-FLL | S.ELT L 6 T ’ tylewndiy | IC
~ loosticoer| = |G.€¥116.1FI - T . UBUUBA 19N oF
AV 6 “ up[pA tmIEPUNY 61
- - - |oeor |Lgor| 6 RN urpriy 8l
o . . 0081 | - o1l AIMUIPIO UBUUBA ‘1
ol b b fowr| e logrtoost v o logst| | 3L oLy oy aeq Jadey 91
- eee .o (X2} asw m-aNﬁ ves o.wMF o.*w*ﬂ ves .se .. W\mh W\—AVM e orw . c_wmmvc— amﬂo; W-ﬁ
- e ey e .ns e wen .o onn see m.mm~ m-om.— .es W\ﬁo veu .o :Cmvﬂz *«M
i ase . .en vee OWNﬁ .. sas cen . wes . N~ .o .o Edh——-uSLE/\ m.m
i ves .o oen ver O.VNﬂ .. sas ree ses o ve m—— ae vas e &co— :::::x N—
- . ~ looer loept| - 6 " . usfuiy’) Tt
10901 - T 8.0€T | 82T | 0 0ET | 0-¢E1 ko oy : sypag 0l
, . . . = loazr] - 6 e TITION o
" “es soe o van cer aes .as o.801 | 2.ztt | o.121 | 0.£21 | Xoﬁ . 1rly Doy bo
~ o6 | 210t | 0901 . b - unapuap h
o oes eos sas hrés vee ST o G781 one . wer W\—O~ w\_ 4 e .er 1EpEy| unyyBpEA 9
- leeg | - .- . erl 7zt | 1BpeX o
T 0PTT | LELT {0811 | 0.821 | 9.2€C [ ¥.LEV #.9€T | 8 auy{ ov |7 Byjuof T
"t |SEIL| €011 | €601 | ©° {0.97L | 8-¥21 6 SZT |#-¥21 | 319 | 316 or | snjuInvy ¢
] 696 [ 0.86 | €.20U | O-€1T | S-P1T | 6.91T | ¥-€Z1 | ZHZI | 9.LZ1 | 8-671 | 318 11| ¢8C | ™ 1139y ) vIndivy e
... | €8L 1078 {058 {588 [0F6 |6.L6 |S.€01 |+ 901 (0S| 8 | %ot ost| " a3 18)1ay] afym 1§
Il I II I 11 I 11 1 11 I 11 I )
| T_|Es »
1q81u3r04 | 3q31aur0yg | 3gSimtoy | 1q8turoy | 1qVimoyg | 3gsimog | 5 sl 58 o Z 5
qorepw Axenaqayg Aienugp IQUIIDI(Y | L3qUIAAON _ 13qo3120 wn,.w mm % < =
n ms_ m.w ‘K3ataep E
‘Butzamop Jo Yyuow young | 3 = g
0} udye} | S35 g
‘goung ay3 aInjewl 03 Usye3 sLu(] SUITON - by
*po14aq uonDINIDWL 213 UO
UOSDIS JO 102{J3 Y1 PUD SIYOUNQ A19Y] 2ANIDUL PUD YOUNQ 0] SI1IAANC JULI[J1p oY1 Aq udYD} duit ]
Il S19%L
.- - . 052 615 z7.01 ¥ 89 £1
0-6L 0.9 00.8 9.¥L 69Z €.09 FIT 9.¥L 4
0¥ [ 0-1S €< Lev | U o 134 0.88 0.L7 049 9.€L €92 [.£9 taa 9.8, 8¢
0.SC | S.18 €S 0.9% | S€T 8€L 811 €.LT L.69 0.8 9.8L €.8C 0-vL Z.¥1 S.68 01
0-:Z | SSS S.Z .96 | 66T 1L 0-St €.68 €LT 1.2L 06 1.08 L.8C €EL 1.91 9.06 6
0-sZ | 0.1S S.€ 8.2S w S.€Z 0L vst 1.26 062 0.LL 1.6 6.€8 8 8T €.F1 9.26 8
0LZ | S.9¢ €€ €.£S €.SC 1.€L 991 7.6 S..Z 1.28 €6 698 S.62 v.oL €.91 6-¥6 L
S9Z | 0Ly sy (1349 m ¥.6C b.€L €91 9.L6 L9Z LtL €6 € 68 S.0€ 0-6L 9.¥1 <-86 9
S92 | 0-£9 6.9 LIS | 1.sZ €.SL 1.91 1.L6 €.67 0.€8 LOT | €.L8 ¥.0¢ 9.78 $.91 .86 S
€8 | 019 0.7 ¥I5 | €8T 0.9 184! L.98 792 218 9.8 L8 ¥-62 Z.78 0.51 6-£6 14
082 | 0.LS S.€ €SF | €.SC Z.SL 8-€1 vl rA 14 €LL 61.9 €.L9 1.0¢ 9.08 S¥l ¥.8L €
0ZZ | S¥¥ S. L.LE 8¢€C 2LS 1.01 6 9% 6.6€ 4 12544 S.9¢ €.1L 801 0.1 Z
S.S 08 . 0.8 061 v.6 c.81 03¢ 0.sv 9.¥1 0L €.1¢ 6.£C 1
=2 | oF F | ) 8 2 | ek § | o ) & -umop
0 e Y w o £ - Y [74 oy & 74 o © 74
BE|BR 5k | > |88 |8R |EF | = | 8B |88 |8F | = |EE |58 | 8F | % | jeo13e
s | g7 (wh [ § |50 |55 | RE | § |58 | | ®8 | & [ 55 | 55 | #& | § |°wwoy
Bo | Pg H go. | Po | 7 3 2o | Pe | 3 2o | Pe | 3 ON #51
jo sagout ut q3dusry _ Jo sagour ut qj3ue] ‘ Jo sagout ui Yrdue] \ jo sagoat ul gisuay
‘sanrIne ~ ‘sqjuog 5 ‘222X Y3YD Y ~ ‘a1 N2y vandae)y

(*A121400 Yo03 uI SpuvYd gI jo aPviany)

‘HIDJUD]J WP S4270D4DYD [DA] Y3 JO JULOS

I °199L



43

Studies in Plantains

February 1937]

The Madras Agriculiural Journal.  |Vol. xxvi, Ne. 2.

42

N | o b
0.001 0-001 0.007 | ¥%.91 | I1.LT |Z0.91 | 1%.ST : €L.F1 | ZF-91 1 09.91 hme.om | £5-91 “vm.mﬁ ‘young 1a
U 6 181 | w9 |z ‘_ pautexa
! i i sa1OUNg JO "ON
6.€¢ g6zl . _ eyt o m m €1
.19 9%6 0001 | 6L.LT ¢ =t |68.SI 60T i | <t
¥-6L VIl 1.€9 6L.11|LZ.9 |oL9o1! ™~ Toteesl  LZ91 sLEl ) T A | R
L¥§ 678 6 6L ¥S.€ [Z2.L [RO.L 1OC€T] " |6SC110T-91  0LST IKG.F] ' 01
€68 b.r6 0-06 £6.Z [&81.9 089 16S-S [08.€1120.91 )81.YT | S1.91 ' 9L.ST | 08-£1 O
€.L6 1.€6 1.16 €€.2 (€66 LSS [T4 S [6L.11 U910 |ST.91|¢0.91 9L &1 |0T.ST 8
8 96 €.L6 L.96 O LELE (996 [9F.S L 1LL (0091|2091 |TL.ST F.Am.:_?:_ L
L.Lot 8.211 9r0r [ IPE€ (PRE [PF.C | 1SS  9L9 'LL.9T | E€R9T1 108 ST 109610061 9
8-601 L.801 SOl | ¥6C |€6F €05 [¥9¥ | 0L.9 [00.C1 [1#:91 167 91 | 66-€1 16081 | <
0-LT1 9.601 CILL | Z€€ 1228 |2€S |09+ |€9.F 19G.91169.91 [ +€.91 | LR.GT | TG 81 ¥
P-611 S.L1T 8T | ¥LIL|O1- 11 | SL.0T | €6.1T | €9.F | TCRI | S8.91 | 96.91 | 92.91 [ TS.S1 ¢
2911 L.ell €210 | 8212 [ 0L81 | 0002 | 121 [8€.81 | 11 07 | LE-0Z |64 o1 |SL-81 | £1.21 <
871 9.901 €601 |16 [FR.€T | 1L.0Z | L9.1T 8L €T [9S.L1 i OLRI | ¥6.61 nm.o;nm.ﬁ l
_ ]
€1 2t t LU A L U m,_NﬁAH"AmvﬂAo
i
N *yaung ay3 ul spusy jo ‘ON ‘gounq ay3l ur spusy Jo "ON ‘younq ay3 ut spuey jo ‘oN Emww_ﬂrﬂmu_o
: - .| Jdaqunu [BlIag
..nu::vay Jo3mnay aad “3pn ‘sjinaj jo ‘$31N1} JO J9qUINU ULD
ugaW 3o % e sv 3nay sad ‘Ipn - Jaquinu dyz ul ‘A D

("9I 2peN 9991 uUDIIY)

MYV L2YY2Y]) DANGUDI— K13UD A *SIINL Jo 11S1a6 pur J2qQUIny 2] Ul ULYDUD A

A 219=)
‘pueq doj ag3 sa0qB s3GOUL Q[ IND N[¥IS . ‘spaeq ¢z do3 ay3 ul s3inx} jo BINp AY3 UO paseg ,

#99.2 0698 08 _ (43 sV-0F o~ T UBAOOJ BYWRIY ot
0LS S.L 8—9 faeq sy | 67
o1z vee Syl Prs vos s Py .o eee ves stydog 3&* |7
S6.1 0S.€L LT neaspuag | 7
s8.¥ 0E.9, ¥ §—¥ loyBIaNABYD BIIEN | R
yo.5 08.SL zs 8—9 usquoysuy | <2
SiLL 0£.69 Lol ol.6 1] ¢ o—¥ uBIpudN ¥
oy SL z1 S1-01 - usooqyeg BYIUOG | €7
£8L o%.1L 1.8 Z¥.11 z 9—¥ 1A SN " squog | 7
L€ OL.LL S¥.Tt 2t -9 assaiqn ¢4
€€ £9.69 S0t 2628 (44 9—¥ sz | LeIemWmoy | 07
.3 0L-L9 601 (%4 41 s—¥ 5 S - 1{ayeaeNeYD) SUYM | 61
g.N s.k P oer *ﬁ W'h eee aee e eee ﬂdvﬂhﬂ ﬂﬂﬂ°ﬂ> wﬁ
9% 08.69 L-01 00-51 ¥l 8—L a[eq andey | Ly
£CE £9.6L 96 00-71 ¥l 8—L usipul M | 91
sy 05-69 6L 08.€1 14 8—L o uspsN | ST
a-* - S.% m-o,ﬂ Oﬁ-‘ﬁ Vﬂ O'w see s eer aos 5ﬂngm°z vﬁ
Se€ 06-6L j84¢ 00-%1 4! 8—L UB[EA--jWIwpRy] €1
SLE 00-2L 0€.71 0B.£1 14! 8—L . uspexy (41

€ 00-89 691 6L.€1 14 8—L re[eis NS 11
€ OL.ZL FA 4 08.€1 143 6—8 13818 ¥3nua X ot
66-€ on.SL 1.9 0S.%1 148 6—8 snpLInepy 6
cen ) . dee m o SQ v.ﬂ wlo ees see ave ase ‘3 ﬂ.‘nﬂ-g Q
°ﬂo.ﬂ . . o.ﬂwg eee S-mﬂ 0" hlm Ty ase e e mgs'z B
1.2 - 0098 9.01 ov.L1 91 9—s Hepey] vAing 9
0¥z - O8-L8 6-4 .91 91 8—L T HePSY S
..oo L . o obe s.eﬂ cﬂ °.—|w ann wee aee »en vn:cu ﬂ.ﬂﬂ’g ‘
8Tz - 098 8§91 91 €1-21 ©t 1 epeY UBYYSPIA €
%2 - 00-8L Lé €¥.S1 91 11-6 S-¢ pRg Z
£8.C - oL.18 S8 9%.91 91 £1-6 A 3ysIvyRBYD) BID I
] y LoPeysodixr | ‘uve ‘9POIN | ‘'goun
('sz0 uy) oeis odja | 543 38 goun W . Jad 4 m.m nm.m £13118 2
Nnajied | 9YIIIUNL} | 103 8801 ‘puwy spuey B @SS 2ot b} &
IM AV | o) dmd Jo o3 X[®38 Jo % | xod s3Inay Jo "'ON JoeoN [&'g% -

‘SaouUnq ay} Jo ssa10040Y")
‘Al SiqeL



44

Table VI.

Progress of ripening and rotting in bunches kept in tact and cut into hands.
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)

(The fruits were kept hung_.u.p in shade).
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NOTES ON THE INCIDENCE OF THE SWARMING

CATERPILLAR OF PADDY

By M. C. CHERIAN B. A,, B. S¢,, D. L. C.
and
K. P. ANANTANARAYANAN B. A, (Hons).

(Madras Agricultural Department)

Introduction. Spodoptera mauritia, the swarming caterpillar or
the army worm of paddy is long known to be one of the worst insect
pests of young paddy in South India. The insect appears in such vast
numbers, that it devastates field after field of young growing paddy in
incredibly short intervals, marching over fields in regular swarms.
In ordinary circumstances, this insect in pest form is known only by
the damage done to the crop in large areas simultaneously, The pest
usually occurs in crops sown broadcast or in wet nursery. Visible
damage is done only when it is in the fairly grown up caterpillar
stage and since the pest appears sporadically all over a large tract,
its presence is known, and control measures attempted in most cases,
only when the caterpillar has finished almost its career of destruction
of crop.

It is known that the life cycle is completed in the course of 40 to
50 days, and that under certain conditions the period may be as low as
28 to 30 days. The parent moth lays its eggs in masses on the host
plant. The eggs hatch in about 3 to 5 days and the larvae begin to
feed. The larval period lasts for about 3 to 5 weeks and the full
grown larvae pupate in the soil. In about 10 days adult moths come
out. These moths again find out suitable food plants for further
infestation, and breeding. The most important point is the insect's
instinctive powers to reach suitable breeding places during different
parts of the year, and selecting cultivated crops only occasionally.

Distribution of the Pest. In the Madras Presidency, the
occurrence of the pest is reported every year in some part or other.
In South Malabar. the earliest sown first crop is sometimes sub-
ject in May to severe attacks often necessitating a resowing. The
insect is found in abundance on hill grasses during October~-November,
in North Malabar and elsswhere during some years. It is very
conspicuous regularly every year during January and February, often
in pest scale, in the summer crop grown in the Kole areas of Malabar.
Our observations during the past two years have shown that the
insect is found even during the other parts of the year, in small
numbers in several places at Coimbatore and parts of Malabar and it
is thus evident that the insect is present almost throughout the year
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in paddy-growing sreas, ready to appear in pest form under favourable
conditions of weather and crop.

Incidence of the Pest. The first condition for the appearance of
the pest is the existence of the suitable stage of the crop. The moth
generally lays its eggs on tender paddy and only rarely it visits crops
over 20 days old for egglaying. In the course of observations made in
the Kole area in Malabar, it has been observed that the moth appears
almost immediately after sowing; and start laying eggs when the
plants just put forth the needle-like small white shoots. The eggs are
1aid piece-meal, 15 to 20 in a mass on each plant covering the white
shoot, the stem or even the seed itself, unlike in the laboratory where
they are found in bigger masses, invariably exceeding 100 in number.
The preference shown by the moths to lay their eggs on tender paddy
shoots is seen even under laboratory conditions when paddy seedlings
of different ages and grasses on which the larvae are known to feed
are supplied simultaneously. Apart from the existence of suitable
stage of crop for food supply, there appears to be also many other
factors influencing the severity of attack under field conditions.

The Conditions of Soil and other Physical Factors. Taking into
consideration the infestation in cultivated crop of paddy, there are
mainly two periods of outbreaks—one during May in the tracts where
usually ‘dry sowing’' is the rule, and another during January—
February in the Kole paddy where * sowing in puddle’ is the practice.
While in the former case severe infestations are less frequent and less
widespread, in the latter case the infestation is more or less a regular
feature every year on a smaller or larger scale. In both these cases,

the circumstances which favour the incidence appear to be more or
less the same. '

From our observations of the pest in the ‘dry sowing’ areas, it
would appear that the pest outbreaks are not of annual occurrence.
In some years the first summer rains come in heavy downpours and
the fields are flooded. When a dry-spell intervenes the water in the
fields dries up, or is drained away for facilitating the sowing opera-
tions. Army of caterpillars appear in such areas and spread rapidly
to all plots in the neighbourhood. The infestation generally stops
with the single brood, though sowing is protracted over a longer
period and a second cropis also raised during monsoon in the same
locality. ‘The occurrence of a host of moths to start a heavy infesta-
tion just in time the first crop is started, is a remarkable featurf'.
-All that one can perceive, is that a striking change in the atmospheric
conditions has been brought about by the first heavy downpour after
a long spell of continuous hot weather and the almost immediate
exposure of the flooded areas to the hot sun. It would appear that
the moths either enlivened from their summer stupour or stimulated
to a stronger impulse of breeding activity by the abrupt changeé in

Febraary 1937] Swirming Caterpillar of Paddy ) 47

weather, precociously reach such areas either through tracing the
smell emanating from the newly wetted and fast drying soil or rather
drifting along the moisture currents that are now set up in the air.
The original foci of infestation are invariably Jowlying flooded fields
from which the growing larvae march in all convenient directions.” °

The habits of the moths and their occurrence in relation to soil
conditions and weather in a typicsl Kole area in Malabar, viz.,, the
Enamakkal lake, have been studied in greater detail during two
successive seasons. The whole lake is first draiced off and the seeds
are sown in puddle. The soil is soon exposed to the action of the sun.
The moths appear soon from the far away hilly tracts in the North
and North East. Th: following characteristic features seem to
announce the arrival of moths to the area (1) reduction in the velocity
of the winds and their gradual cessation followed by a period of calm
and then a change in the direction, (2) hot and sunny weather during
day, and humid and sultry condition during nights with cloudy sky,
and (3) absence of any continuous and strong hreeze. The moths are .
active during nights only. Now with the change in the atmospheric
condition and with the sudden exposure of the soil surface, air move-
ments are initiated. These link the rising mass of air of this region
with that of the hill region farther off. Owing to the natural
tendency of the moths to move to the region of greater comfort the
winged ones get along a more or less continuous belt of moisture
laden atmosphere, against the current. Having reached the area, the
natural instincts of the moths come into play in the matter of selection
of suitable habitat for egglaying. In felds where the water dries up
completely and the soil surface cracks, the egg-masses are rare, while
in adjacent lowlying fields where the soil is swampy and the seedlings
are more succulent, the moths gather more often for laying eggs. '

It is a common experience that though the moths appear all on
a sudden in swarms they halt and lay eggs only in certain fields. On
close observation it has been noted that they appear in successive
batches in the locality whenever the ideal conditions for their egg-
laying are prevalent. The most surprising phenomenon is the
appearance of broods of adult insects in quick succession though no
pupal or larval stages of the insect are noted in the near vicinity.
During the year 1935, within an interval of about one month, no less
than five batches of moths appeared, and in 1936, during the same
period, four such intermittent arrivals were traced in the same loca-
lity at very short intervals. It was also noted that when the conditions
of weather changed almost all the late sowings in the very same loca.
lity escaped fresh egglayings though moths could be had in numbers
due to the emergences from the earliest brood completing their life
cycle. A second infestation in the same crop and place did not take
place owing to the aging of crop and to the change in the atmospheric
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conditions. The larvae completed their life cycle in one locality and
the emerging moths marched out instinctively to distant situations
suitable for further breeding. From the data so far collected it
appears that they are more directed by the prevailing moisture condi-
tions of the atmosphere and the nature of the air movements than
anything else. The appearance of large numbers of caterpillars in an
area all on a sudden is brought about by the early arrival of a large
number of moths to the area during the early stage of the crop.

The Moths’ egglaying activities. Soon after dusk the moths
move out of their temporary shelters and distribute themselves over
large areas for laying eggs on suitable plants, and hide before morning
and remain at rest during the day under cover of dry leaves and cracks
in the soil, thatches or other material in the vicinity of plants and
bunds. The egglaying in any one field or fields is completed in the
course of three to five days and ordinarily no further egglaying takes
place in the locality, unless in rare cases, by the recurrence of the
same soil conditions, fresh brood of moths is attracted to the same
plots before the crop is about 3 weeks old. During the period of moth
abundance, it has been possible to see the moths active in flying and
laying eggs in different portions of the field during nights. One can
easily see the moths disturbed from their resting places, while walking
slowly through the fields with a 200 candle power light an hour after
dusk. The moths take to flight from a distance at the approach of
the light and dart with great speed in different directions. The moths
in actual egglaying are, however, not so easily disturbed. During
January last, based on previous year’s observations, probable affected
plots were located and the moths were looked for on certain days as
previsaged by the prevailing weather conditions; and this proved the
first recorded instance of the operation of egglaying by this moth in
the field on a large scale, having been observed. It is interesting to
note that in fields of suitable conditions for laying eggs if the soil con-
ditions appear too swampy for the moths to wade in their efforts to
lay eggs piecemeal over several tender plants, they have been found to
congregate in small numbers on twigs of plants casually planted on
the bunds and on these eggs are laid in very large masses. The newly
hatching larvae drop down by means of their silken threads right over
the growing seedlings to disperse themselves later on to other plants
all round. This observation is suggestive of a further and novel
means of destruction of large numbers of moths and eggmasses in a
collected form. During the last season, in this manner, no less than
60 to 70 large sized eggmasses were collected and destroyed from each
plant twig employed for the purpose.

Summary and Conclusion. From a detailed study of the incidence
of the pest (Spodoptera mauritia) at the Kole and other areas, it is
noticed that the infestation always takes place in newly sown crop and

February 1937] Swarming Caterpillar of Paddy 49

in plots where there has been no crop previous for a fairly long
period. In such cases moths appear all on a sudden, probably attracted
by young crop combined with favourable changes in the micro-climate
of the locality in question. If the areais sufficiently large and if the
sowing is in progress for a longer interval with repetitions of condi-
tions of high humidity and hot sunny whether, successive batches
of moths arrive in the locality and all the sowings are serially
infested. As a rule, larvae are all of the same age in the same plot or
plots and the moths arising out of these larvae do not infest the same
crop again. The moths march far before they find suitable material
for continuing their brood. In this endeavour, they seem to be guided
mostly by certain conditions of weather. In most cases it is fruit-
less to watch for a second generation in the same crop, as the’
conditions under which the moths first appear change entirely by the
time they complete one life cycle. The actual shifting of the breeding
place from one centre to another is guided partly by the insects’
instinctive powers and partly by the atmospheric movements. The
moths appeuar to move from one region to another against a drifting
current of moisture laden air.

The moth seems to be present even in localities where it is not
known to be a serious pest for years together. It is only the paddy
crop sown in puddle before the break of the regular monsoon that is
likely to suffer. Here again the moths prefer to infest the crop in
fields where the swampy conditions of soil persist for a longer period.
If on the other hand, the soil dries up quickly and water is let into the
fields only after an interval of about 15 to 20 days without any .
further chance of the land drying up, the infestation is fairly thwarted.
A dry sown nursery and the transplanted crop are least attacked. In
places of annual recurrence of the pest, resort to transplanting instead
of sowing in puddle minimises injury to a great extent. ‘The habit of
the moths to lay eggs in masses on twigs planted for trapping offers
another easy means of control.

The study so far made is by no means complete. The conditions
favourable for their development in plants other than cultivated paddy
have to be thoroughly examined, and a climograph showing favourable
places for their successful breeding during different parts of the year
have to be prepared. Information on such lines will naturally lead us
to a better understanding of the causes leading to the moths’ sudden
invasions to cultivated crops. Observation on this pest are also
likely to help us considerably in tackling other allied insects like
cutworms in general such as Agrotis, Prodenia, Laphygma, Chloridea
etc., which appear sporadically as severe outbreaks among cultivated’
crops and which seem to respond to changes in weather in much the
same way as the swarming caterpillar of paddy.



Research MRotes.

Seedling Abnormalities in Cotton.

In the course of recording routine observations on cotton seedlings raised
at the Agricultural Research Station, Nandyal, the authors have come across
during this season a few cases of morphological abnormalities. As these are of
botanical interest and do not seem to have been recorded before, a brief account
of them is presented in this note.

The abnormalities observed relate to variation in structure, attachment and
number of the cotyledons. They are of four different types.

Csase I. A single rotund cotyledon was observed on the top of the hypocqtyl.
the attachment resembling the peltate condition of the lotus leaf. The frmg.e
was raised all round resulting in a basin like structure, The part of the axis
immediately below the attacbhment was slightly swollen. These were observed
in two seedlings of G. Indicum. Ten days after sowing the plants did not make
any further growth and remained in that condition for ubout a month when the
normal plants attained 6 or 9 inches in height. In one seedling = small §prout
appeared from the bulged portion below the attachment. Attempts to induce
further growth in the seedlings by special attention proved futile, snd as the
cotyledons showed signs of drying up the seedlings were pulled out and pre-
served in formalin.

Case II. 1p an Indicum seedling two cotyledons and the radicle were all the
develdpment observed ten days after sowing. The plumule was entirely ab:?enf.
Failure to grow was not due to insect injury. There was also no mark to md‘l-
cate that the plumular bud was arrested in growth. It was believed that this
defect is congenital'and not developmental. The seedlings remaiued stuntfed f9r
another week when signs of wilting necessitated pulling it out for preserving in
formalin, The cotyledons were thick, succulent, brittle and broader than normal.

Case 111 was a Cambodia (Co. 2) seedling in which the cotyledons were found

- fused together from the bases of their stalks to form a sort of open sheath sur-

rounding the stem. The fused cotyledon was shifted to a side. large in size and

fan-shaped in out-line. The terminal bud was replaced by a few short branches
bearihg minute leaves. The plant withered away soon.

CaseIV. This was a strange freak in Cambodia seedling where threc leaf-
like structures with distinct stalks appeared in the cotyledonary node. While
two of these had the normal shape the third was smaller in size elliptic-truncate
in out-line. The extra growth seemed to be a meristic variation. It islearnt
that a similar type of abnormality was once observed in Cambodia by the cotton
specialist, Coimbatore and more recently in two plants of /erbacenm cottons.
Seeds from these plants were reported to have given rise to normal plants only.
It may be mentioned that Cases I, Il and 1V are comparitively rare.

L. Neelakantan.
A. R. S, Nandyal. G. Kondareddy.

A field mite as a household pest in South Iadia."

As far as the writer is aware there does not occur any previous record of 'tmy
field mite appearing as a household pest in S. India. Of course there are mites
very well known as skin parasites of men and domestic animals like cattle, dogs
and birds found all over the world, but the present case appears to be one where
what is apparently a field mite was noted to appear in swarms in a house and
cause considerable inconvenience to the inmates of the same. In July 1936, the

* paper read at the Indian Science Congress, 1937.

i -\
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upper rooms in a new house in R. S, Puram. Coimbatore, were found infested by
swarms of a mite crawling along the floor, the walls and even the bedsteads snd
clothings in them. It was duaring the night time that these were found more
numerous and very active. At night they were even noted crawling over the
hodies of sleeping persons and causing very great annoyance. Curiously enouzh
these creatures were not noted to cause anvthing more than mere mechanical
annoyyance by crawling over the bodies of persons; they did not prick the skin
or cause any irritation or itchings like parasitic mites. Although they were not

such, yet the annoyance was sufficient enough to drive the inmates from those
rooms.

Attempts to find out what they feed on were not successful. The mites
increased to such numbers in the house that the inmates had to vacate the whole
wing of these infested rooms for a week and sleep elsewhere. The rooms were
fit for occupation only after they were thoroughly washed with crude oil emulsion
or phenvle. After an interval of a few months the pest again appeared in the
same house though not on such a serious scale as on the first instance. The
creatures are very tiny specks of life like very small spiders a greenish brown
colour and the adults measure less than a fourth of an inch. It appears as though
it was an abnormal migration of the creature from some natural habitat. but
attempts to find out the place from where these first came into the house have
not 8o far been successful. The idea of this paper is simply to record such an
occurrence not previously known in S. India. As far as the writer can make out
the mite appears to belong to the family Tetranychidae in which are included
most of the plant feeding forms known as * red spiders ” brown mites etc.

The occasional invasion of dwellings by the clover mite (Bryobia pratensis
G.) has been recorded from the U. S. A., by Miller and in Canada by Gibson and
Twinn, but a comparison of the description of the clover mite with the subiecf
of this paper shows that the two do not belong to the same species. It will be
interesting to quote Miller's remarks on the peculiar house infesting habit of
the clover mite as :

** A habit peculiar to the species is that of entering buildings during the fall.
The exact prompting of this migration is still to be determined although heat
probably plays a major role. Nymphs and adults will swarminto houses, spend the
entire winter there and in the spring pass to the outside. I have observed this
on several occasions. There was no food supply in the form of green plants

available yet thousands of the mites remained alive throughout the winter of 1923
in n cold basement room.”

The exact identity and systematic position of the mite is being studied and
it is hoped to record these facts in a future contribution.
Ref. (1) Miller A.E. “An introductory study of the Acarina or mites of Ohio.”
{2) A. Gibson. “ Household insects and their control ” and C. R. Twinn,
Book No. 112 new series, pp. 73, Dept. Agr. Ottawa.
T. V. Ramakrishna Ayyar.
Retired Govt. Entomologist.

ABSTRACTS

An Improved Cotton Picker. A much improved, more effic
has been recently invented by Rust and Rust in America.
capable of doing the work of a hundred pickers.

The new machine strips cotton even from the unopene
plant It hasalso a ‘Mechanical gleaner’ on it which
cotton. It is more compact so that it can get between na
plants. (Science Sup \lement, Vol. 84 No. 2186). 1
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Prevents Plant Growth on Masonry. According to a Swiss inventor, H.
Zimmerli, the growth of plants on walls of masonry can be controlled by adding
to the mortar—for example, in case of water reservoirs, beach walls, and the
like--substances that prevent the germination and growth of plants. In parti-
cular good results are obtained with the addition of three parts of sodium
chlorate and twa parts of iron sulphste to 100 parts of quartz, sand and mortar.
It is especially recommended that some sodium fluoride or colloidal silver also
be added. Finally, the hardened plaster is sprayed with s dilute emulsion con-
sisting of boiled linseed oil. wood grease, ground fluorspar, ammonia, and 2 per
cent. copper sulphate. This treatment is claimed to be very effective.—(Scientific
American, April 1936). (The Indian Forester, Vol. LXII, No. 10). K.M.T.
~ Milk production costs at the Agricultural Research Institute of Northera Ireland
by Hale. (The Journal of Ministry of Agriculture, Vol. 43, pp. 768).

The prime costs are not comparable with other costing results frequently
presented. No value is put on new born calves and no attempt is made to debit
various departments of the farm with proportions of overhead costs and rent.
Hence the costs will have to be used with caution if they are to be compared
with returns. The information contained in the table gives the reasonably
accurate direct costs of milk production under practical farming conditions and
gives us an idea of the variations the item may be subject to under vicissitudes
of farming. . .

Avzrage prime costs per gallon of milk produced in p2nce.

1928-29 29-30 30-31 31-32 32-33 33-34 34-35 35-
d d. d. d. d. d. d d.
Depreciation of cows 292 082 1-60 170 143 146 202 125
Depreciation and keep
of bulls 097 049 034 031 038 141 058 043
-Wages and horse labour 291 251 226 200 192 187 198 181
Concentrate 404 458 364 351 194 19% 220 220

Coarge fodder 254 210 179 227 207 279 224 183
Grazing ) 0-20 013 091 019 027 028 033 023
Tuberculin tests 070 026 027 027 031 027 030 004
Suqdnes 085 0:88 121 067 077 065 071 071
Dairy costs 260 177 2'15 179 205 185 176 155

1773 1354 1345 1271 11114 11’54 1212 1005

——

Average No. of gallons

of milk percow 798 798 814 764 624 655 703 729
Lb. of concentrate fed

pergallonof milk 336 427 411 466 274 302 317 333
Average price of

concentrates per cwt. £ 0-11-2 0-10-0 0-8-3 0-7-0 0-6-7 0-6-1 0-6-6 0-6-2

N. B.—Prime costs do not include rent and overhead charges.

Egricultural Fottings

BY THE DEPARTMENT OF AGRICULTURE, MADRAS

Agricultural Marketing. The marketing section has been engaged in the survey
of many agricultural commodities of importance. Marketing survey reports of

the following commodities have been completed and forwardad to the Agricul-
tural Marketing Adviser to the Government of India :

Rice _ Coftee Eggs

Wheat + Tobacco Hides and skins
Groundnut- Cattle Plantains
Linseed - Milk Grapes

Pineapples.
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The reports contain relevant information on all points relating to marketing of
the commodities such as supply, demand, prices, preparation for market, assem.
bling, transport and distribution of profits among several agencies of the trade
etc. Such reports from all the Provinces and Indian States will be compiled and
published by the Agricultural Marketing Adviser to the Government of India.
As a next step in the work of the marketing section, developmental activities
on some of the crops for which surveys have been completed have just been

‘taken on hand. A conference of growers, manufacturers and exporters of ciga-

rette tobacco was held at Guntur with a view to arrive at the greatest common
measure of agreement among all interests concerned in the export trade of
cigarette tobacco. The district of Guntur occupies a prominent place in the
cultivation of Virginia tobacco growing as it does sbout 40,000 acres which is
more than 95% of the total area in India. Besides, it grows a considerable area
ranging from 50000 to 60,000 acres under country brown tobacco suitable for
cheap cigarettes, beedies, and pipe and shag. On the unanimous agreement of
all interests present at the Conference, it was resolved to form an association at
Guntur to standardise grades and packages for export, and thereby improve the
reputation of Indian tobacco abroad. The rules and regulations have been
framed for this association, somewhat on the lines of the East India Cotton
Association. The object of the association is essentially to bring more money
into the pockets of the primary producer.

The preliminary requisite for any programme of organised sale of ryots’
produce has to come largely from the growers. For this purpose, the creation of
healthy organisations of producers is a first step. Further more, success is more
possible of achievement with special purpose organisations for each commodity
as tobacco, fruits etc. Tn order to achieve this object, the marketing section
has been investigating the possibilities of such work in the primary producing
areas as Cuddapah district for oranges and melons, Vizagapatam district for
mangoes and Trichinopoly and Madura districts for plantains. In a recent
Government Order the Government have also provided for the creation of a post
of Assistant Marketing Officer, specially to help in the developmental activities
of marketing work from January 1937. A Provincial Marketing Society has also
been formed in Madras with a view to co-ordinate the work of several loan and
sale societies, and to find a market for surplus produce like fruits, jaggery, ghee,
potatoes etc., in the Madras City.

Proposals were made by the marketing section even at the beginning for the
publication of prices of the commercial crops in a form useful to the trade. It
was suggested tbat, for such information to be useful, it was necessary that
wholesale prices of crops with specification of quality and trade name, ought to
be published for all important markets for such commodities as paddy, rice,
tobacco, jaggery etc. In a recent Government Order, the Government have
ordered that from January 1937 these prices would be published each Tuesday in
the Fort St. George Gazette and English and Vernacular papers issuing from
Madras. The prices reported will be the wholesale prices ruling in different
market centres of the presidency on Monday each week. of the several commodi-
ties The prices will be published in terms of one common unit, viz., the
Imperial maund of 82-2/7 1bs. The retail prices of the several commodities at
the important market centres will also be published. The agency for such work
will be the statistical section formerly attached to the Board of Revenue, and
now under the Director of Industries.

It is not possible to render into the small space available in our dailies the
extensive data collected by the mirketing staff, but it is proposed periodically
to give short marketing notes on important c.mmodities like rice, groundnut,

coconut, coffee, fruits, milk etc, in the succeeding issues fo
public, r the benefit of the



Crop & Crabe Reports.

Paddy—1936-37—Intermediate Report. The main crop of paddy has been or
is being harvested in parts of the Circars, Kurnoo}, Nellore, Coimbatore, Madura
.and the West Coast. The yield is Teported to be normal in Vizagapatam,
Kurnool, Coimbatore, Madura and the West Coast and below normal in the
other districts.

In parts of the Chingleput district, the crop has been affected by drought
to some extent, while in parts of the Salem district, the crop is reported to have
suffered a little from attack by insects., The condition of the croep is.reported
to be generally satisfactory in the other important paddy growing districta.

The wholesale price of paddy per imperial maund of 82-2/7 lbs. as report:ed
from important markets towards the close of December 1936 was Rs. 2—~13—0 in
Cuddapah, Rs. 2—11—0 in Nellore and Salem, Rs. 2-8-0 in Vizianagaram, Nandyal
and Madura, Rs. 2--6—0 in Vellore and Erode. Rs 2—4—0 in Guntur, Rs.2—3—0
in Rajabhmundry, Ellore, Bezwada and Masulipatam, Rs, 2—1—0 in Cocanada ?nd
Trichinopoly and Rs. 1—13—~0 in Kumbakonam. As compared with the prices
reported for November 1936 the prices are stationary in Rajahmundry, Cuddapah,
Vellore, Salem, Erode and Kumbakonam while they reveal a fall of 11 per cent.
in Madura, 7 per cent. in Vizianagaram, 4 per cent. in Trichinopoly..ii per cent.
in Guntur and 1 per cent. in Cocanada, Ellore and Bezwada and a rise of 6 per
cent. in Nandyal and 2 per cent. in Nellore.

Cotton 1936 —37--Intermediate forecast—Report. The Cocanadas cotton in
parts of the Guntur district has recovered from the effects of the cyclone on th'e
28th October 1936 and is now in buds and flowers. The condition of the crop is
also fairly satisfactory in the other important cotton growing districts,

The wholesale price of cotton lint.per imperial maund of 82 2/7 lbs. as
reported from important msrkets towards the close of December 1936 was
Rs. 19—12—0 for Cocanadas, Rs. 25—11—0 for Red Northerns. Rs. 19—-0--0 for
early crop Westerns, Rs. 25—-12—0 for Cumbodia, Rs 24—11—0 for Coimbt.ltore
Karunganni, Rs.21—13--0 for Tinnevelly Karunganni, Rs. 21-4—0 for Tinne-
vellies and Rs. 21—13—0 for Nadam Cotton. As compared with the prices in the
previous month, the prices reveal a rise of about two per cent in the case of
Westerns, Cambodia, Coimbatore Karunginni and Nadam and a fall ot: about
2 per cent in the case of Tinnevelly Karung'nni and Tinnevellies while the
prices of Cocanadas and Red-Northerns are stationary.

Groundnut—1936—Fourth or final report. The average of t!xe areas u_nder
groundnut in the Madras . Presidency during the five years endtf\g 1934—35 has
represented 43'4 per cent of the total area under groundnut in India.

The area sown with groundnut in the Presidency in 1936 is estimated at
3426500 acres. When compared with the corresponding estimate of 2,480,500
acres for the previous year and the actual area of 2,519,965 acres according to the
Season and Crop report of the previous year, the present estimate reveals an
increase of about 38 per cent and 35 per cent resp~ctively, The estimated area
for this year exceeds the average area of 3,268 550 acres by 4 8 per cent. The
arca reported in respect of Vizagapatam, West Godavari, Kistna and Malabar
districts are highest on record.

The increase in area is general outside Tinnevelly and is marked in the
Deccan (+476 90 acres),

The harvesting of the summer and early crop of groundnut had conclu.ded
by the end of October. The harvesting of the winter or main crop is proceeding.
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The crop is expected to be above normal in Kistna (125 per cent), normal in
Vizagapatam, East Godavari, Chittoor, Coimbatore, Ramnad and Tinnevelly and
below normal in the other districts notably in Trichinopoly, where it was
affected by drought and caterpillar attack and the seasonal factor was reduced in
consequence to only 75 per cent of the normal which is about the lowest reported
in recent years, The seasonal factor for the presidency works out to 94 per cent
of the average as against 95 per cent in the previous year according to the Season
and Crop report. On this basis, the yield is expected to be 1,652,200 tons of
unshelled nuts as against 1201,860 tons in the previous year, an increase of
375 per cent. The yield in an average year is estimated at 1,616,390 tons.

The wholesale price of groundnut shelled per Imperial maund of 82-2/7 1bs.
as reported from importint markets towards the close of December 1936 was
Rs. 6—5—0 in Cuddalore Rs, 6—1—0in Cocanada, Rs.6—0—0 in Vizagapatam,
Rs. 5—14—0 in Negapatam, Rs. 5—10—0 in Cuddapabh, Rs.5—9—0in Guntur,
Rs. 5—8—0in Vizianagaram and Nandyal, Rs. 5—7—0 in Vellore, Rs. 5—6—0 in
Bellary, Rs. 5—3—0 in Salem and Rs. 4—3—0 in Tinnevelly, As compared
with the prices for October 1936. these prices reveal arise of 21 per cent in
Nandyal, 15 per cent in Cuddapah, 10 per cent in Vizagapatam and Vellore,
6 per cent in Cuddalore, Salem and Negapitam and 5 per cent in Vizianagaram

and a fall of 3 per cent in Cocanada whilst they remained stationary in Guntur
and Tinnevelly.

Crop--Gingelly—1936-37—Third Report. The average of the areas under
gingelly in the Madras Presidency during the five years ending 1934-35 hus repre-
sented 11'6 per cent. of the total area under gingelly in India.

The area sown with gingelly up to the 25th December 1936 is estimated at
511,900 acres, When compared with the area of 449,100 acres estimated for the
corresponding period of last year, it reveals an increase of about 14 per cent.

The increase in area is general outside West Godavari, Kistna,Kurnool,
Nellore, Trichinopoly, the South (except Tanjore) and South Kanara. The in-
crease is marked in Vizagapatam (+37,000 acres) and Chingleput (+ 11,400 acres).

The main crop has been harvested except in the south where the harvest is
in progress, The crop suffered from drought to some extent and the yield is

reported to be below normal except in Kistna, Guntur, Kurnool, Cuddapah,
Nellore, Tanjore, Ramnad, Tinnevelly and South Kanara.

The seasonal factor for the Presidency works out to 91 per cent. of the aver-
age as ageinst 92 per cent. for the corresponding period of last year. On this
basis, the yield is estimated at 62,800 tons as against 55,900 tons for the corres-
ponding period of last year, an increase of about 12°3 per cent.

1937—Ginger crop—Final Report. The area under ginger in 1936 is estimated

at 10,000 acres in Malabar as against the actual area of 9,913 acres in the previous
year.

The yield is estimated to be normal as against 80 per cent. of the normal in
the previous year. On this basis, the total yield is expected to be 3,580 tons of
dry ginger as against 3,370 tons in the previous year.

1836 —Pepper crop—Final Report. The area under
districts of Malabar and South Kanara is estimated at 94,000 acres in Malabar
and 8500 acres in South Kanara as ugainst the final area of 89,453 acres in
Malabar and 8,528 acres in South Kanara in the previous year.

The condition of the crop is generally fair. The early outbreak of the
South-west monsoon affected the flushing of the crop to some extent and there
was shedding as usual. The seasonal factor is esti

A mated at 90 per cent. of the
average in Malabar and 95 per cent. in South Kanara as against Y per cent in

pepper in 1936 in the
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each district in the previous year. On this basis, the yield is estimated at
12,700 tons for Malabar and 1,210 tons for South Kanara as against 12,200 tons for
Malabar and 1,150 tons for South Kanara estimated in the previous year.

The wholesale price of pepper per imperial maiund of 82-2/7 1b. as reported
from important markets towards the baginning of January 1937 was Rs. 16—10—0
in Calicut, Rs. 17—7--0 in Tellicherry and Rs. 18—3-—0 in Mangalore. As com-
pared with the prices in August 1936, these prices have risen by about 33 per
cent. in Calicut, 49 per cent. in Tellicherry and 38 per cent. in Mangalore.

Weather Meview (DECEMBER 1936)
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Meteorological Stations of the Madras Agricultural Department.

@ From average rainfall for the month calculated upto 1935 (published in
Fort St. George Gazette),

Duri’ng the.month eight western disturbances affected the weather over
North West India. Some of them in their passage caused fairly wide spread rain

in 'the Punjab, Kushmir, North West Frontier Province, Baluchistan, Sind and
United Provinces.
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Conditions became unsettled in the Bay of Bengal in the neighbourhood of
the Andamans on the 1st. On the 3rd they extended into the East Central Bay and
concentrated into a depression west of Andamans. Moving westwards the
depression weakened into a trough of low pressure standing from the South to
Central Bay of Bengal on 4th, 5th and 6th and- became unimportant by about the
8th. In association with this seasonal trough of low pressure in the Bey of
Bengal a few falls of rain occured intermittently in Assam, South and South East
Madras, North Madras coast and Malabar during the first half of the month.
Local rains were also reported from South and South East Madras on 10th, 11th
und 12th.

During the second half of the month with the strengthening of the North-
East Monsoon in the south west Bay of Bengal and South East Arabian Sea, local
rain fell in south east Madras on the 16th and 17th. Thunder storms have also
caused general rain in the United Provinces, Central Provinces, Assam, Bihar,
Orissa, Hyderabad, South and South East Madras, North Madras coast and at a
few stations in Malabar.

The month’s rainfall was in large defect in South East Madras and slight to
moderate defect in other parts of the Madras Presidency and Mysore.
Weather Report for the Research Institute Observatory :—

Report No. 12/36.

Absolute Maximum in shade ... .. 882F,
Absolute Minimum in shade ... .. 596°F.
Mean Maximum in shade ... 846°F,
Departure from normal .. —03°F.
Mean Minimum in shade - .. 668
Departure from normal . +VO°F,
Total rainfall 033
Departure from normal e =207
Heaviest fall in 24 hours 0-30"
Total number of rainy days 1 day.
Mean daily wind velocity 1'5 M.P.H,
Mean humidity at 8 hours e 7609
Departure from normal e =379

Summary. Rainfall was in large defect. Mean Maximum temperature was
below normal by 0°3° and the mean minimum above normal by 10°.

College RNews & Rotes.

It is pleasing to note that M.R.Ry. Rao Bahadur T.S. Venkataraman Avl,,
Government Sugarcane Expert and one of our former Editors has been awarded
the title of C. I. E. in the New Year Honours.

It is learnt that Mr. K. Ramiah, Paddy Specialist, and also a former Editor
will be leaving the Agricultural Research Institute shortly to take up the post
of Geneticist and Botanist at the Institute of Plant Industry, Indore.

The Annual Meeting of the Association of Economic Biologists was held on
the 1st February 1937 and the following new office bearers were elected.

President : Mr. K. Krishnamoorthi Rao.
Vice-President (Resident): Dr. J. S. Patel.
Secretary : Mr. M. C. Cherian.

Mr. V. Ramanatha Ayyar, the retiring President, delivered his address on
« The Herbaceum Cottons in India.”



Departmental Notifications.

Transfers and Postings. Mr. P. K. Parameswara Menon, A. D., Namakkal to be
D. 6‘,8" Coimbatore; Mr. D. S. Subramania Iyer, A. D., Rasipuram to be in
addnt-wnal charge of Namakkal; Mr. M. Narayana Iyer, A. D., Jammalmadugu to
v C.xrcle; Mr. 8. Venkataramanappa Officiating A. D., 1V circle to Dry Farming
S‘tatmn Hagari; Mr. P. K. Natesa Iyer, A. D.,, Manamadura to Agricultural
College as Assistant Lecturer in Agriculture; Mr. M. Bhavani Shanker Rao,

A.R.S, Tindivanam to Coimbatore. Mr. V. V. Raj
, . . V. V. Rajagopalan, A. R. S., Kasargode
to A.R. S, Tindivanam. e

fromL;.';' 31;41' A. Chidambaram Pillai, A. D,, Van Duty, 1. a. p. for four months
ficate ; _t : Mr. I. Kumara Rao, A.R. S, Anakapalle. 1. a. p on medical certi-
Veur holl"d WO. months from *4—1—37 with permission to prefix Xmas and New
for ei htldays i Mr. V. Suryanara‘yana, Assistant Lecturer in Agriculture, 1. a. p.
the 23§'d ;y; from 25—1_:—37 wit" permission to prefix the Penultimate Saturday
19 days ianc, \tl.nday.the 24th January and on half average pay for 1 month and
Fast ys in continuation thereof with permission to suffix the Mohurram and

aster bolidays; Mr. M. Subramaniam Pillai, D. A, S., Coimbatore. 1. a p., for
one month from the date ot relief Mr. P. Kannappa Pillai, VII circle extension
ofl.a. p.onm.c.for 1 month and 12 days. Mr. T. Rangabrahma Rao. A. R.S.,
Anakapalle, 1. a. p. for two months on m. ¢ from 21—1—-37, Mr.'A. P, Balakrishna
Nayar, 1. a. p. on m. c. for two months from 23—1--37.

ADDITIONS TO THE LIBRARY, DECEMBER 1936

A. Books.
Cook]‘G l:fdolog)’- Joffcs, J. S. (1936). 2. Farm Machinery—Text and Handbook.
. 1.‘ . C. etc. . (1936). 3. Mixed Farming in East Africa. Morrison, O. R. (1933).
- Tobacco Diseases and Decoys. Wolf, F. A. (1935). 5. The Garden Encyclo-
Zaegmé; 39?"'10"'- E L. D. (1936). 6. Horticulture (Vocation Agri. Ser.). Stuckey,
(1:?3é Mnt"eu’.s' C. D. (1935). 7. Diseases of Vegetable Crops. Walkar, ].C.
). 8. A Plgest of Pasture Research Literature in U. 5. A. and Canada
(1885'_1935)' Pisters, A. J. (1936). 9. Selecting. Fitting and Showing Dairy Cattle.
Lattig. H. L. & Nordby, ]. E. (1935). 10. Practical Dairy Tests and Fundamentals
of Dairying. Burke, A D. (1935). 11. Elements of Livestock Judging. Smith, A. A.
(1930). 12. Dairy Industry and the U. S. A. (Agrl. Adjustment Act). Black, 1. D.
(1935). 13. Feeds and Feeding (20th Edn. Rev). Morison. F. B, (1936). 14 Growth

Hormones in Plants. Jensen. F. B. (1936). 15. Evolution and Heredity. Theories
and Problems. Felker, S. M. (1936).

B. Reports.

1. Report on the operations of the Madras Agri. Dep. for 1935--1936 2. Re-
p(?rt of the Madras Industries Department for 1936. 3. Annual Report of the
Rice Res_, Stn. Berhampur (Madras) for 1934—1935. 4. Annval Report of the Rice
Res .Schemes at Bankura and Chinsura (Bengal) for 1934—1935. 5. Annual Report
of Rice Rea: Stn., Sabour (Bibar and Orissa), 1934-35. 6. Annual Report of Rice
Res, Officer, Burmx for'1935. 7. Anaual Report of the Rice Res. Stn., Nagina
(Us B for 1934—1935. 8.;. Punjab Season and Crop Reports for 1936, 9. Report
ofi ﬂ.he Operations of "the Burma Agri. Dep, for 1936. 10. Report of Agri.
Stfhons. Burma for 1936'4: 11. Burma Season and Crop Report for 1936. 12. Reading
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National ,!mtﬂ.ff'f:i.)i' Dairying Annual Report for 1935. '13. St. Lucia Agri. Dep.
Annus! Report for 1935, 14. Research Abstract Report of Agrl. Dep. St. Lucis

C. épeeial Publications.

15, Recent Improvements in the Simple Clarification for New Sugar Pro.
diction. 16. Proceedings of the 3rd Annual Citrus Institute sponsored by Edin-
burgh College, 1934. 17. Massechusetts Horticultural Society Year Book, 1936.
18. Agriculture : Outlines of Instruction for Educational Advisers and Instru-
ctors in Civilian Conservation Corps. 19. American Experiments to find the
most suitable method of Applying Artificial Fertilisers for various crops.

D Bulletins, Memoirs Etc.

" 20. Diseases of Sugarcane and Methods for their Control. L.C. A. R. Mis.
‘Bul. 10. 21. Cultivation and Curing of Cigarette Tobaccos (Nicotians Tobaccum).
U.S. Agri. Dép. Bul.71. 22. Commercial Flower Production, Part l. Eng. Min.
Bul. 96. 23. Fruit: A Summary of Figures of Production and Trade relating to
Applesetc. Eng. I. A. C Pubn. 24. Use of Irrigation water on Farm Crops.
Canada Agri. Pubn. 509. 25. Pneumatic Equipment for Farm Tractors. Rubber
Growers’ Assm. Bull. 1. 26. Pneumatic Equipment for Horse Drawn Vehicles.
27. Rubber for Roadless Tractors and Trailers. 28. The Care and Cleaning of
Milking Machines. Ibid. Rull. Nos.2,3,4. 29. On the Biology of Red Scale.
Palest. Agri. Exp. Stn. Bullstin No.715. 30. Influence of Fixatures on Stomatal
Behaviour: Critical Remarks on the value of Lloyd’s alcohol fixation method for
measuring stomatal aperture. 31. The Florida Wax-scale. 32. On citrus Fertili-
zation with special reference to seedliness and seedlessness of the Jaffa Orange.
33. Phytophthora Stem and Tip Blight of Citrus Seedlings. Ibid Bull. Nos. 16,
17,18, 20. 34. Milk Production Costs in West Virginia 1. A Study of the Costs
incurred by 51 Farms in the Morgantown and Fairment Markets in 1934—19:5,
W. Virgin. A. E. S. Bull. 268. 35. Grape Growing in Colorado. Colerado A. E. S.
Bull. 36. Cover Crops for Soil Conservation. U.S. Farm Bul. 1758. 37. Incom-
plete Milking in relation to Milk Proeduction and Udder Troubles in Dairy cows.
U. S. Toeh. Bull. 522. 38. Statistics of Farmers' Co-operative Business Organisa-
tions 1930—-1935. Wash. Farm Credit Admn. Bull. 6. 39. Homemade Centrifugal
Pump and other water-lifting devices. Moniana A. E. S. Bull. 324. 40. Packing
Minnesota Fruits for Market. Minn. A. E.S. Bul. 323. 41. Karylogische and
Genetische Studien etc. Ryoto Col. Mem. Gen. Ser. No. 38.

E. Circulars, Leaflets Etc.

42. Leat Curl Disease of Chillies. Madras Agri. Dep. Lanf. 73. 43. The
Grading of Eggs according to the Canadian standards. Casnada Agri. Dep. Pubsn
504. 44. Studjes in Fruit Disease. JA. Apple Scab. Ibid. Pubn. 519. 45, Blue:
Grama Grass for Erosion contrel and Range Reseeding in the Great Plains and
a Method of Obtaining Seed in Large Lots. U, S, Agri. Dep. Cir. 402. 46. Grace
Growing in Kansa. Kansas Agri. Exp. Stm. Cir. 177. 47. '
Ibid. Cir. 178. 48. Plant Forcing with Electric Lights.
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P.S. G & SONS
CHARITY INDUSTRIAL INSTITUTE,

Peelamedu, COIMBATORE (S. I. Ry)

P.S. G.. & Sons’ Charity Industrial Institute i is an institution’
recognised by Government to impart instruction in Mechanical
Engineering, Carpentry, Textiles, Electric Wiring & Printing.
There are ample facilities for theoretical and practical trammg

_of pupils and also for Boarding & Lodging. ~

WE MANUFACTURE: REPAIRERS OF: :
REELING MACHINES, OIL ENGINES, (1) (2) :
SUGAR CENTRIFUGALS (1) (2)
CENTRIFUGALS PUMPS GAS ENGINES -
. DECORTICATORS, STEAM BOILERS
COTTON GINS -
SUGARCANE BELT POWER STEAM ENGINES . -—
ROLLER MILLS —_—
OIL FILTER PRESSES ALL KINDS OF OTHER ' _— |
OIL FILTER PRESS PUMPS MACHINERY S
DISINTEGRATORS — —_
L S, v
CAST IRON ROPE AND BELT ‘- KINDSOF WF%%%I;‘?URE 4 3 ‘ -
PULLEYS, o I | —_—
GEAR WHEELS SCIENCE APPARATUS AND
ORNAMENTAL RAILINGS FITTINGS 1 —_—
AGRICULTURAL IMPLEMENTS , %
ELECTRIC WELDING, N
AND WE UNDERTAKE ERECTION OF ALL KINDS OF — - q- S
MACHINES AND STRUCTURAL WORKS \
. : B e
. We also manufacture Ball Bearing Mhote Wheels of T
the improved type, Bund Formers, Buck-scrapers, Trian- T B e
gular Harrows, Seed Drill, Ridge Plough and ploughs of e —— S
and offer them to the public at comparatively low pnce - ) T =

We solicit a trial. 4 —

Rao Bahadur P. S. G. RANGASWA I NAIDU,

|

; various kinds and other implements useful to the ryots
|

| |
i Managmg Trustee. -

|
o ________ o _
When answering our advertisers, please mention ‘ THE MADRAS AGRICULTURAL JQURNAL

Editor: V. Ramanatha.l‘ vyar.’ -
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