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ful fodder value.  The proper indus-
doitation  of our oil-secd  shells and
yet to be the bt out, To indicale

Pilities in this direetion one may refer
Fothat have  yielded useful industrial
as o oresult of systematie seientifie vew
Iois well known that covcoanut shells
sources of phenol and acetie acid on
ng subjected to destructive  distilla-
nitarly cashew shell oil which s a
uet in the cashew  industry on the
stoof South India is o rvich souree of
henolic compounds capable ol yield-
thle plastic material on suttable froad-
he case of colton seed hulls is another
of hidden wealth brought out to light

matic investigation,  The  hulls have
win by the writer {o be o very rich
£ the valuable  ehemieal  substanee,

uraldehyde which is readily  optained
A simple hydrolytiec freatment. The
furfuraldehyde in the synthetie plas-
ry as well as in the synthetie dyestud?
is well known, Further the ashes of
ool bulls are almost entively composed
es, which are so ouscful in the fertit-
stry, The hulls also yield o dyestuft
nocoletr sitk or cotton yellow.,  The
roundnut shells is very similar to that
seed hulls, and can yield the sane
besides pure alpha celludose. Another
in which the shells can be ulilised
»preparvation of active carbon, It may
nogeneral, therefore, that o systematie
ion into the seientitte and  industriod
the immense quantities of the oileseed
1 husks s almost an unexplored  field
wlustrial potentialition and will repay
d any amount of investment in the
{their scientitie investigation.
ove are only o few ilustrations of
industrial  possibilities  arising  rom
die seientifle research into the indus-
sation of our ofl seeds and  oil=seed
It is not an exaggeration to say
soperly ulilised the raw oll seeds of
vy form a starting matevial capable of
aovariety of useful finished products
¥ oway infrrior in importanee or ulil-
alth to the products of the woell=estal-
-tar industey in Indin or elsewhere,
ying oul the ahove sehemes of  res
5 necessary to emphasise thal o nups-
co-urdinated  Provineinl  institutions,
exclusively o Joendly  available  oil
1 be more useful than o ecentralised
noany one part of the country, Fagual-
ant with these s the provision that
to be made for the draining of skill-
8 and selentitie workers for o periodi-
mstration  and  dissemination  of  the
researeh wmong the interested pub-
th the medium of local vernaculars,
by such inercase of Indian scientifie
oamong the middle elass intellipent-
s country through vernoacular ceduens
weocan gather the moral and soeinl
n o necessary too oraise our country to
;,mx'd of the progressive nations  of
ratest hopes, therefore, lie in the new
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INFLUENCE OF MERCURY ON
INSECT EGGS PART I
By I KrisuNamMurT: anp M. APPANNA

(I'}nteunuluqul Laboratory, Department of
Agrieulture, Bangalore)

rI\HI“; use of mercury for the protection  of
sy.nm-; pulses  from inscets s an agesold
practice in Mysore,  Kunhi Kannan  (1920)

st Iroupht this 1o {he notice of  Biatomolo-
gids an India and elsewhere,  He alse fonnd
thit the cpgs of the pulse beetle, Bruchis
chinensis, failed to develop and hateh in the

presence  of omercary,  Lavson (1822)  miade
stmilar dests and confivmed this finding,  Dutt

and Puari (1929) later found that maoreury was

v}.mnlly‘ effective Anweresting the multipliea-
15011 of (he prain weevil,  Calandra arpeoe.
Gough  (1938)  working on the  {lomr beetle,

Tribolivm confusum, showed that mercury had
A deleterious effeet on the cpps while the
praby remained unatfected, Hoeeently, Wright
(194) carvicdd out observations about the effeet
ol mercury on the eges of other stored grain
inseels,

Thiv note embodies in brief the resulls of
ioserien af exprriments conducted here to eligs
cidate certain important details of  the influ-
enee of meveury on the eges of stored-grain
mseels, The aim of  these  experiments bas
been to fix Ahe exaet quantities of  mercury
and the methods of using it Gnnlly i the epse
of large=sciale storage of grain,

TECONIGUE

I all the  experiments,  tall and  empty
exlindvical jars of known vohanes were ed,
Known quantity, by weight, of mercury was
exposed inoopen pieallin erueibled of  uniform
dimension and thickness,  These woere kopl at
oheight of 240 emn ubove Uk level of the
e arranped inoasingle luyer, on e paper
i petri dish, One hundeed fresh cgps were
taken for ocach experiment,. The  Jurs wers
kept covered with ale=tight lids,  Proper cons-
trols under identien] conditions were maintidn-
oo (B ),

The time allowed Lo determine the effect of
mereury  was inooeach case twlee the period
tnken for the larvie o hateh oul normally
from the epps in the econtral  series, This
period was considered  neecasary inoopdey o
allow time for any  delayed hatebing, n the
experimental series, o

(1) Observed resulls of excpusure of the eqgyge
to mereury, - Kggs (mot older than 16 hours)
of the following inscets were tosted:  Coreyra
cephalonice,  Bruchus  chinenals,  Calandrg
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oryzee, Tribolium cbnfuszlm_zz, Rhizopertha domi-
i 'd Sitotroga cerealelia. .

m?rzx agg the eg{perimental series the lar;ia
failed to hatch from the eggs even after dou he
the period of time normallly taken by the
eggs to hatch in the controls.

gf‘or detailed obkservations the eggs of Cor-
eyra cephalonica and Bruchus chinensis alone

were chosen.

1. Eggs of Corcyra cephal.nica expesed to mercury (A)
and unexposed (B).

_2. Diagram showing the location of mercary and egas
in empty (C) and grainfilled {D) jars.

The eggs of Corcyra cephalonica, when ex-
posed to mercury, underwent visible changes
externally. Usually 48 hours after eéxposure,
the eggs commenced to shrink; the internal
contents also appeared shrunk and pushed to
a2 side. The shining creamy-white colour of
the eggs gradually faded. On account of the
shrinkage a sort of depression on the exposed
surface of the eggs was noticed four days after
the first exposure; the colour of the eggs also
turned brownish (Fig. A). About 3 per cent.
to 8 per cent. of the exposed eggs of Coreyra
cephalonica, however, did not undergo any
Frcepuble change. The internal contents were
ound shrunk, but no depression of the surface
chorion was visible. Such €g8s were kept
upder observation for a longer period, but in
be ipstance did any larve hatch out,
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The eggs of Bruchus chinensis on exposure
to mercury reacted similarly to those of Cor-
cyra cephalonica. The eggs, which are .usua'll‘y
glued to the grain by the female beetle, be-
came shrunk and flat and gradually turned
brown in colour.

Observations on the exact nature of the
internal changes in the eggs are still in pro-
gress and not quite completed.

(2) Effective (lethal) dose of mercury Efor
particular volume of empty space.—~—A scne;;
of trials was set up using different weights of
mercury to find out the effective lethal dose
for a particular volume of space. Fresh eggs
of Corcyra cephalonica and Bruchus chinensis
were used in these series. The technique
adopted was the same as before; but the quan-

"tity of mercury used was diminished gradually

from series to series. Two definite wvolums:s,
viz., 3,300 c.c. and 4,000 c.c., were selected for
this work. The following table gives the effect
of different quantities of mercury on the eggs
in particular volumes of empty space.

Effect on eggs
Quantity of Hg e
3,000 c.c. 4 000 c.c.
1 gm. Effective Effective
.5 R " 1
el 1) 1 I3
.05 k1) iR ] LE] .
3 . Nut effective
2 ,, Not effective 1
.Ol 3 " ?

The lethal dose was assessed to be that mini-
mum weight of mercury which would be effec-
tive on the enclosed eggs in a particular
volume of space. From the above table it
could be seen that -03 gm. of mercury is the

" minimum weight effective upto 3,300 c.c. and

‘05 gm. upto 4,000 c.c. of empty space.

(3) The relation between the age and stage
of development of eggs and influence of mer-
cury.—A series of tests with the several post-
embryonic stages of the eggs were made but
none was found in the least affected. They
developed normally into adults in the presence
of mercury. The adults also behaved normally
and lived their usual lengths of life. Copula-
tion and egg-laying occurred without any visi-
ble hindrance.

To determine the exact age at which eggs
were affected by mercury, the eggs laid by
Corcyra cephalonica in wire-gauze oviposition
cages were taken and at the time of their ex-
posure to the mercury, they were not older
than 16 hours. Different stages of eggs, be-
tween 16-48 hours were separately tested.
Likewise, the eggs of Bruchus chinensis, laid

-on _pulse grains 16 to 72 hours old, were tested.

It was observed from these series of tests
that the eggs of Corcyra cephalonica less than
about 24 hours old, only, were affected by mer-
cury. Eggs older in age were not affectad and
larvee later hatched out as in the control
series. The eggs of Bruchus chinensis less than
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about 48 hours old were affected and those
older than 48 hours were not affected but
hatched into larvee. It was also observed that
there was scarcely any reduction in the per-
eentage of affected eggs as the age of the same
advanced; in other words, the percentage of
kill, due to exposure to mercury,.of the eggs
of Coreyra cephalonica and Bruchus chinensis
less than 24 hours and 48 hours old respective-
ly, was uniformly 100, whereas in the case of
the cggs older than 24 and 48 hours respec-~
tively, it was also uniformly nil to two.

(4) Mode of penetration of merecury vapour.
—The main .okject was to find out whether
merceury  vapour penetrated the egg through
the micropyle or through the general surface
of the chorion cr through both. Eggs of Cor-
ciyre cephalonica and Bruchus chinensis (12 to
16 hours old) were selected and were painted
with Euparol of a particular viscosity. In
one series of tests only the micropylar end of
the eggs was painted with Euparol. In an-
other the cntive general surface of the eggs
excluding the micropyle was coated with Eu-
parol. Proper controls with eggs painted with
Euparol as in the corresponding experimental
series, but without mercury, were maintained.
In the control series larvae hatched out in the
same manner as in the case of normal and un-
treated eggs.  (This incidentally also proved
that Fuparol had no ill-effects on the develop-
ing cges.)

In the experimental series it was found that
larvae hatched out from eggs whose micropylar
ends only were painted with Euparol whercas
the cggs got shrivelled and shrunk in the case
of those whose general chorion, excluding
micropylar end was coated with Euparol. It
appeared clear frem this that mercury vapour
penetrated the egg through the micropyle and
not through the general surface of the chorion.

(5) Time required for the action of mer-
cury.~—As already stated above, double the
period taken by the larve to hatch out normal-
ly was allowed to test the efficacy of mercury,
on the several eggs exposed. Experiments were
set up to study the minimum period required
by mereury to kill the eggs. Fresh eggs of
Corcyra cephalonice and Bruchus chinensis (12
to 16 hours old) were used in all these experi-
ments.  As before, the experiments were con-
ducted in tall, air-tight and empty cylindrical
jars (3,300 c.c. and 4,000 c.c.}). It was seen
that the eggs thus coxposed “to mercury for
24 hours and later continued in the same jar,
but, with the mercury removed, were not at
all affected. Eggs cxposed to mercury for
48 hours and later removed from out of the
jar into the open, became affeeted.

These experiments were repeated with the
mercury placed at different clevations from
the cggs spread out on the filter-paper in the
petri dish; meorcury was placed at 2-5 cms.,
75 ems. and 14-5 cms. heights from the cggs
(Fig. C) in the same jars and the same
volumes of space; in each case after about
48 hours the eggs were found affected. It was
thus seen that, for the same volume of empty
space, the lethal dose of mercury affected the
eggs at the bottom, egually effectively what-
ever the heights at which the mercury was
placed, '
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The minimum period found required for the
volatilisation of mercury—the lethal dose—
(or for the required vapour pressure in a parti-
cular volume of space) and penetration of the
vapour into the eggs to kill them in a parti-
cular volume of space, was thus about 48 hours.

In' all the series of expcriments mentioned
here, the eggs and mercury were enclosed in
the jars simultaneously. This procedure is
slightly different from that adepted by other
workers, who enclosed, not eggs but adult
insccts along with mercury. In the latter
method there was sufficient interval between
the time the adults were put in and the time
the eggs were laid by them. During this inter-
val a certain amount of mercury wvapour al-
ready pervaded the interior of the receptacle.
In the present series mercury commenced to
volatilise only after the eggs were enclosed.

(6) Effect of mercury in grain-filled space.—
The lethal dose of mercury found to be effec-
tive on the eggs in a particular volume of
cmpty space was enclosed in the same volume
of space (3,300 c.c.) filled with grains. Mer-
cury was placed in the paraffin crucibles at the
top of the grain. Fresh eggs of Corcyra cepha-
lonica were kept at heights of 2-5 cms,
9-5 ¢ms. and 12-5 cms. below the level of mer-
cury (Fig. D). It was found that eggs kept at
a hcight of 2-5 cms. below the level of mer-
cury were aflected while those kept lower
down hatched out into larvae. [As already
noted in scction (5)—in a series of tests with
mercury placed at different heights in the
same volume of empty space (3,300 cic.)—it
was found that mercury kept at the maximum
height of 14-5 ¢ms. above the level of the
cggs was found to affect the eggs.]

(7) Conclusion.—From these observations it
can be concluded-—

(1) that mercury acts adversely on eggs of
stored graing’ insecls; larvee and adults, how-
cver, develop normally in its presence;

(#1) that cggs of Corcyra cephalonica and
Bruchus chinensis, only about 24 hours and
48 hours old respectively are affected;

(#t) that -03 gm. and -05 gm. of mercury
are the minimum lethal doses for 3,300 c.c.
and 4,000 c.c. of emply space respectively;

(iv) that mercury vapour peneirates the
cggs through the micropyle;

(v) that, in a known cmpty and enclosed
volume of space in which eggs and mercury
arec kept simultancously, mercury kills the
cggs of Corcyra cephalonica and Bruchus chi-
nensis 48 hours after exposure;

(vi) that the minimum lethal dose of mer-
cury eflective in a particular volume of cmpty
space is not nccessarily wholly effective on all
the eggs in the same volume of grain-filled
space.
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Part 4 564-87. Larson, W), M tallic memmry as an
insenticrie,”  J. ecom. FEot., 1922 15, 301-33, D,
G. R, & Puri, A. M., “A «imple meth il of sroring fond-
gialas for hoarehold poiposes” Agri. /. India, 19 9,
21, 245-50 Gouagh, ‘1.0 “Toxivivv of merary vaprar
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Note—The ccst of printing this contribution has been
defrayed by a generous grant from the Rockefeller Founda-
tion for the publication of results of scientific work macde
to us through the kindness of the National Iustitute of
Sciences, India.—Z4d.

A CHLOROSIS OF PADDY (ORYZA
SATIVA L.) DUE TO SULPHATE
DEFICIENCY

By S. P. Arvar :
(Agricultural Chemist, Burma, Delhi)

SINCE, 1926 the author has been engaged in
- studies on the nufritional disorders of the
paddy plant and on their correction by manu-
rial treatment. ‘A large volume of work has
been. carried out but publication was held up
“in"the hope of completing the studies and pre-
senting - the work in comprehensive' form.
Owing to unexpected developments, however,
further work on the subject is likely to be
indefinitely delayed so that the publication of
important facts appears to- be desirable. = This
note deals "with .the effects of sulphate defi-
tiency.

- A’ chlorosis of paddy, fairly widespread on
the Mandalay Agricultural College Farm, was
attributed by the author to a possibl~ defici«
ency of sulphur on the basis of the following
observations: —

. (1) Experiments on the manuring of paddy
on the Farm soil with cyanamide, urea and
ammonium bicarbonate during 1926-29 showed
that the treated plants were generally chloro-
tic whereas treatment with ammonium sulphate
gave healthy green plants. (2) In the Perma-
nent Manurial Experiment on the Farm, treat-
ment of paddy with sodium nitrate gave chlo-
rotic plants while ammonium sulphate gave
normal green plants. (3) There was no trace
of chlorosis in the Farm area under the con-
trol of the Economic Botanist, Burma, appa-
rently owing to the regular application of
Nicifos II on this land, whereas elsewhere on
the Farm chlorotic. patches were numerous
and extensive. -

The plants affected by the disorder had the
following characteristics:—(1) A general chlo-
rosis with leaves of yellowish green colour, the
older leaves -being somewhat moré -greenish
than theyounger leaves. (2) There was no
tendency for the premature death of the older
leaves as is usual in cases of nitrogen defi-
ciency. (3) The affected plants were  rela-
tively stunted and had- fewer tillers and a
smaller leaf _area than the healthy plants. (4)
The - chlorotic plants gradually recovered their
green colour and remained green and.imma-
ture at the usual harvest time when the
healthy plants . had become  golden yellow in
colour . indicating full - maturity. (5) Grain
formation was not suppressed but the yield of
both straw and grain was greatly reduced.
(6) The ratio of straw to grain was much
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“monium sulphate.
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narrower in the chlorotic plants than in the
healthy plants.

The first experiment to test the cffect of
sulphate on the chlorotic plants was carried out
by the author! during the secason 1931-32 witiy
the collaboration of the Professor of _Agrlm,ll~
ture, who provided the necessary fgmﬂxtms. Thp
treatments included magnesium oxide, magnesi-
um chloride and magnesium sulphate with and
without ammonium phosphate (free from sul-
phate). In all cases where sulphate was present
the chlorotic plants recovered their normal
green colour, made rapid growth and were ripe
and ready for harvest along with the healthy
plants. On the other hand the plants remain-
ed stunted and characteristically immature in
all the other treatments. It was thus cvident
that the chlorosis was not duc to a deficicncy
of nitrogen, phosphate or magnesium. '1:1m
author’s finding that sulphate is the curative
agent for the chlorosis was subsequently con-
firmed by the Mpycologist® and the Agricultural
Chemist,® Burma, but neither of them attribut-
ed the trouble to sulphur deficiency. The
latter? also expressed a warning against ex-
pecting ‘a beneficial effect from applications of
sulphur under normal conditions of growth.

As sources of sulphate for the plant the
author found that gypsum, powdered sulphur,
iron pyrites and the usual sulphate-containing
fertilisers were equally effective, and that a
rate of application of ten pounds of sulphur
per acre in any of these forms was sufficient
to cure the trouble and produce the maximuin
vield in this soil. The treatments produced
their effect within three days after application.
Under Burma conditions, iron pyrites appeared
to be the most suitable source of sulphate as
the mineral is found extensively in the country.

Since many -arcas on the College Farm were
found to respond to ammonium sulphate and
to superphosphate, comparative tfests were
carried out in areas of sulphate deficiency to
discover whether the action of these fertilizers
was due to their characteristic constituents or
due to their sulphate content. It was found
that treatment with nitrogenous and phospha-
tic fertilizers gave large increases in yield
when they contained sulphate but not when
they contained only chloride or nitrate in place
of the sulphate. For instance, ammonium sul-
phate was far superior to ammonium chloride,
urea mixed with calcium sulphate to urea
alone, superphosphate to pure monocalcium
phosphate, and Nicifos II superior to pure am-
The significance of sul-
phate in the manuring of paddy has been
pointed out by the author*® elsewhere,

The composition of the crop showed the fol-
lowing characteristics:—(1) In the chlorotic
plants the straw as well as the grain contained
abnormally high percentages of nitrogen com-
pared to the healthy plants, and the yield of
crop was found to vary inversely with the
nitrogen content (Sen,® however, did not find
any difference in nitrogen content between the
untreated yellow plants and the plants treated
with gypsum). The nitrogen test was found
to be so sensitive that it could be used to
detect the existence of abnormality in the



