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ASTRULU-MUNAGALA PRIZE, 1952,
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1. The prize will be awarded in July 1952. ,
2. The prize will be in the form of a Medal and will be

awarded to the member of the Union who submits the best
account of research or enquiry, carried out by him on any
agricultural subject.

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

4. Intending competitors should notify the Secretary of
the Madras Agricultural Students’ Union with a covering letter
giving the full name and address of the sender. The author's
name should not be shown on the paper, but should be entered
under a nom-de-plume.

5. Four typewritten copies of the essay should be sent.

6. The name of the successful competitor will be
announced and the prize awarded at the time of the College
Day and Conference.

7. Paper or papers accepted will become the property of
the Union, and the Union reserves to itself the right to
publish all or any of the papers.

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

9. The last date for receipt of papers is 1st June 1952,

10. Furthey particulars may be obtained from the
Secretary, the Madras Agricultural Students’ Union,

Lawley
Road P. O., Coimbatore.
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The number three has always been regarded with‘so.mething
of a mystic reverence; from the Holy Trinity of the Chnstmnsf z}nd
the Brahma — Vishnu — Siva Trinity of the Hindus, the political
Big Three of Stalin, Churchill, Roosevelt during the last World War,
down to the eternal triangle theme of the novelists.

What is curious is that even in the world of plant nutrition,
there should be a Big Three in the shape of nitrogen, phosphqrus
and potassium. Among these it must be confess.ed that potassium
is perhaps the least well known. In many regions, the soils may
contain a total potassium equivalent to 30,000 b, of K,O per
acre in the root development zone, but only 100 to 300 Ib. may be
actually available to the crop. Why this should be so is still obscure,
particularly when it is recalled that potassium salts are the most
soluble of all inorganic salts and are recognised as among the most

mobile ions inside the plant tissues.

When s potassium salt is added to the soil it reacts with the
goil colloids by what is known as a base-exchange process, displacing
calcium, magnesium or sodium.ions. In turp, thx_s potassium can be
displaced out of the combination by other ions, including hydrogen
soil micro-orgamsrgls and root fle:t[));:atsgn.pl:st:s

i that potassium becomes avail s
t]))}iri’fe:(}elxl::; sgill‘: c:i': howevell)' different in their ability or ca,.pae;f'y
to release potassium from non-excbangeable forms and lt’lw t 1;
factor more than anything else which underlies the failure g
chemical tests to diagnose the real nutrient status of soils as regards

potassium.

i i i latively smail amounts of
Certain soils contain onlx re . _of
exchangeable potassium, but are still capable of supplymg Fuﬂic!eqL
potassium to produce excellent crops. Under.suchfcondxtmns, it ia
mi crop derives potassium from even non-

to be surmised that the crop

exchangeable forms.

The function of potassium is generally described in text-

i hotosynthesis and
of a catalyst, es.senmal for p K
E::éi:ﬁyg:atzhgetabolism, but this is not fully supported by critical

evidence, Potassium is no doubt connected e diied W‘”g
photosynthesis, but it is not quite clear how exactly 1 ls_conc:rne
with the mormal functions in the green leaf, as ‘ixpeﬂéﬂm_st 0‘;
this aspect have yielded somewhat contradictory resu ts. Consisten

evidence is also lacking regarding the function of potassium in
protein synthesis.
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There is however a certain amount of information regarding
the interaction of light and potassium and as a corollary on the
influence of climate on potassium requirements of crop plants. Thus
when tomatoes were raised under low levels of potassium, the
growth ecounld be improved either by improving the light or by
increasing the potassium supply (Johneon and Hoagland). Similarly,
less potassium was needed by tomatoes under green-hause conditions,
during sunny weather thag during dull weather and for wheat, and
barley crops at Rothamsted, potassium manuring was found to be
more effective in years of unf avourable weather,

A twenty.year rotation experimaent near Aberdeen has been
cited to show that rainfall was beneficial to plots receiving no
Potassium, as compared with those receiving potassinm. In other
words, potassic fertilisers were more effective in dry seasons than in
wet ones. This difference may be partly due to the direct harmful
effect of drought on potassium-starved plants, where potassium
deficiency symptoms appear earlier and are more severe in dry
geasons and partly to the helpful effect of rainfali in promoiing the
absorption of potassium from the soil (Cowie, 1951).

Plants grown under sufficiency levels of potassium do not wilg
or get scorched so easily in dry, hot weather as thoae growing in
soils deficient in potassium, indicating that leaves well supplied with
potassium transpire less. In other words, it enables the plant to
useé water more economically, but the question still remains, as to

how exactly potossinm affects the plant, to bring ahout this water
economising ability.

It would be clear from the above that a great deal yet
remaing to be known, even for a praper understanding of the role
of potassium in the physiology of the plant. The use of radio-
active isotopes suggests itself for tracing the movements of
Potasgium from the soil 1o the plant and feaves, but the main

difficulty is that the available isotope 42K has a high rate of decay,
as its half-life ig only 124 hours.

Under Indian conditions, it is assumed on the strength of
past experiments that potassium is not essentiul, except for a few
special crops like coconut and patato, but as Dr. Stewart concludes,
our infom}ation is at present inadequate and further work is needed

ent of individual soil types and the
response to applications of potassium at varying levels of other
nutrients, particularly nitrogen and phosphorus,

REFERENCES :

L. Cowie, G. A. (1951) Potash: Ed, Armold & Co., London.

2, Hoagland, D.R. (1944) Iagrganic Plant Nutrition, Chrouics Botanica Co.
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Cardamom Thrips
( Taeniothrips cardamomi R.)

By
V. GOMATHINAYAGAM PILLAIL B sc. {ag),
and

G. RAJAGOPALAN, 3. so. {ag),
Cardamom Scheme, Singampatti.

; i indigenous spice crop
Jard: Elettaria cardomum Matonf ) is an i
of Sou(t}:rd[;??nm ' (It is found growing wild in portions of Western ghats

i i 2500 to 5,000 feet

i i levations ranging from 2, 0
o Coorg to Tﬂ"mel‘;:hi‘;n :l:o cultivated in the above regxon.s. on
few places possess the conditions
as such the area

above sea level. ol
8 plantation scale, nly a
tonducive to the growt%l of cal‘;ﬁ;‘:}? mrses;?cied. But the produce
under this spice crop is very

has a keen demand in continental markets and enjoys the position

of a rare commodity.

is spice i h handicapped by
ivati {f thie epice is very muc icapy
Of late, the cultivation of t! i L
inci -damom thrips ( Taen?o s :
the m{:\d:nzze::‘fsgl in the Anamalais in the year 1932 andhe:;:;
::vi Sriead over all the card&mom-grf)wxng areas Oiz;xsmga“ty Y
damag: to the crop, resulting in lower yields and po q

the produce.

i hripidac,
' Thysanoptera, family T
i belongs to the order ‘ i . :
th Th‘;) msse(:hi:h Sre characterised by frmgehd wm%:. gl;z u:::!cﬂ
> i ris.
i Bprzl::i];)ed with lacerating and suckm%.o m;L:; ir}:a ot
insects are shorter and about 09 to .

. Te.
a slightly lighter colour than the female

i le life of the insect is spent on

Life history of t:' Zl;n“gg:gsu:lriv;z?d in all the feeding &";;TS -2:

the cardamom plant ;X 8 éigs into the tissue of the .p(ant vs:h o‘n )
random. The mo‘t el:t r and thrusts the eggs singly wi ; },
wal).developed ovipostto osed. It was observed that =& kg;na(e
ex}d of the egg ex;; to. 27 egps in the course of 16--24 days
ladid on an a.verag: or 3 days after emergence {from the pupa,

;f;]mmencing o ;rd of some of the insects kept under obscrvation
© egg-laying rec

8 presented below :
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Ingect Insect Insect Insect Insect
I I 11 v v
o X Jaly 1, 1960 July 1, oap July 25,49 Aug. 27,49 Aug. 29, 49
Dste No.of  Date No. of Date No.of Date No. of Date No. of
eggs. eggs. aggs. eggs. eggs.
——— e e
July 3 1 July 3 2 July 28 1 Bept. 2 1 Sept. 1 2
1 5 1 20 2 3 2 2 2
5 2 6 1 30 ) 4 2 4 1
7 2 7 2 2 1 8 2 6 2
5 3 10 2 3 3 8 1 ¢ 1
10 1 12 2 4 1 9 1 7 2
12 2 1s 2 8 2 0 2 8 2
13 2 15 2 7 1 12 1 10 1
14 2 18 3 10 3 14 1 12 3
15 2 18 2 12 2 15 3 13 1
18 3 19 3 13 2 18 2 15 2
18 2 20 1 14 3 19 2 18 1
19 3 21 2 17 2
20 1 18 2
20 1
n 2
Total No. of eggs laid 27 25 22 20 27
Died.......... July 22,749 July 21, 49 Aug. 17,749 Sept. 21, 49 Sept. 2104
Insect Insect Tnsees Ingect Ingect
Vi Vit L2351 IX X
Dats of s y , i >
emergence Aug. 31,749 Nov. 4, 40 Nov. 1, ’49  Mar, 10, ‘50 Mar. 11, °50

Date No. of  Date No. of Date No, of Date No. of Date No. of
egge. oggs. eggs. 6ggs. eggs.

Bept. 2 2 Nov, 5 I Nov. 5 1 Mar. 12 ) Mar, 12 2

3 1 6 32 6 1 13 1} 13 3

4 2 7 1 7 2 4 1 14 1

6 3 3 1 10 3 Is 1 15 2

8 1 9 4 it 2 17 1 16 2

9 2 10 2 13 2 19 ) 17 1

1} 2 il 3 14 3 20 2 i8 1

13 3 12 2 18 1 2i 1 20 2

18 2 13 2 19 2 22 1 21 2

19 1 14 3 20 1 23 2 23 1

18 2 15 1 21 1 24 1 24 1}

19 t 1q 1 25 2 28 1

U 2 27 1 28 2

20 2 29 2

0 1 30 1

31 1 Apritl 1

April } 2 2 2

' 2 1
3 1

Total No. of eggs laid 24 23 19 24 27
Died........, Sept. 22,49  Ngv, 17,°49  Nov. 23, 49 April 4, 50 Ap. 4,50
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. le white in colour,
inute, about 03 m. m. long, pa

s oothT::deiigcinf; .nslzlmped. They hatch out 912 days after ﬂ:;y e?;“
l;lild A few days before hatching a pavi:loftd:rk ;etli)fos;snsigﬁtsin €:::)loul:'

! : d end of the egg and it turn :
?ﬁs::heb:xif elia:zlrl)io:;. There are four nymphal stages viz. t:l:l ﬁ;::
:nstar second instar, pre - pupa and pupa. The first :Yzbzgtiezre z’]on-
active’ and feeding stages. The prepu pal:}:‘d %‘ZPI::;I;I stage the insect

. iescent ones, During _e .
(fieedllng E:H(:) ?mlil;s of wing pads. These wing padg get Wel;} devt'arl)opei(l;;
tl?: : 3}):1 Z-,ai The pupa differs from pre - pupa 1 tlgm t leﬂ;;; fi fpthe
are l}:)nlzger thge ;mtennae are held folded back on the dorsa

head and three ocelli are present in between the eyes.

The duration of the above four stages of c.{evelog)}ment was worked
out and the data gathered are given in the following table:

Date of Date of Date of Duration

2 final  of develop-
] Dat Dato of Da 1t IXI mouls i
o :fe hatching of I m;;xe' 1L ot Jnal A
= ie I moult (i.e.. P B menee
@ la;%gg (X Ina.c'ar) (1I Instar) pupa}

—————

L7490  23—7—49 25719 20749 29 days.
14--7—49 2

— 3—8—49 7—8—49 29 days.
2 - 719 24749 1—8—48 3
2. 10-9—49 19 ¢

3 2829 30—*—9—-49 5-10—49 30 days.
3 0—9—49 28—-9—49
7. 6 9 49 16—9 49 2 9

21 —9—49 29949 1-10—49 4-10—49 28 days.
) 11-12—49 13-12—49 16-12—49 30 days.

4. T-9—48 17-0—49
5. 17-11-49  29-11—49  3-12—49

3 - d "
11-12—40  15-12—49 241249 26-12—49 31-12—49 30 days

6. 21949 ~12—44 5-12
50 20—~3—50 0§—3—~50 28~3—50 31—3—50 28 days.
7. 4—-3—50 15—3—5 2 . | o ‘
350 17380  25--3—50 27—3—50 31360 27days

8, 5-—-3—50 31435 b

it i t the duration of various stages
o the &E m;e taslz;eg;t~§felzndat‘;:: ; first instar 3 -5 days; soc;;x:d
are as follows : t; e ggupa 2 days only ; pupa 3-3 days, The comp] ;he
instar 7-9 days; Prz-ffom egg to adult. ranges from 27 to 30 ds:g:. : 1:
peepmontal Pfel‘lo times before developing into an adult. . e adu
?xiz?;: czg::iﬁie :: ;ive apto 25 to 30 days after full development.

arshenogenesis ocours in this insect. .In ot}fer
e to reproduce itself without mating with

i ts were isolated in
s phenomenon, the insec
male insects. To'stugy Zl'lfl:wp days after emergence from‘ p\.xpa. the fetmz.le
their pupal stage ltsel . eggs on pieces of leaves placed inside th? lu e;
ad‘;ltsdwere'fotu:;;o aghe egg-laying record of some of these isolate
28 teeding mate .

females are given below:

The phenomenon 'of p[
words the female insect is ab
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Female I Female II Female IT1 Female IV
Date of emergence 24—12—-50 25-—12—50 26—2—51 25—2-—51
Date No.of Date No.of Date No. of Date No. of
eggs. eggs. eggs. eygs.
Dec. 28 2 Dec. 29 1 Mar, 1 1 Mar. 1 2
30 1 31 2 2 2 2 2
31 2 Jan.2 3 3 1 3 2
Jan. 3 1 4 1 4 1 4 3
4 1 - 5 1 i1 | 5 3
5 1 7 2 6 1 6 2
8 2 8 2 7 1 7 I
19-18 12 9 1 8 2 8 &
10 6 9 2 9 1
10 1 11 2
11-15 6
16 1
17 1
Total No. of
eggs laid 22 19 29 26
Died 19—1-51 16-—1—51 18—3-—51 13-—3-—51
) Female V ¥emale VI Female VII  Female VI[;
Date of emergence 26—2—51 21—3—51 27—3-—-51 10—5--51
date No.of Date No.of Date No. of Date  No. of
eggs. eggs. eggs. eggs.
Mar. 3 2 Mar. 24 2 Mar. 3 2 May 13 2
4 3 26 2 4 1 14 1
8 3 27 1 5 1 15 1
6 2 28.2.4.51 6 6 2 16 2
7 2 April 4 1 7 2 17 1
8 1 6 1 9 2 18-27 12
9 2 7 3 10 1
10 2 8 1 12 3
11-16 5 10 2 13 2
17 1 14 2
19 2 16 1
20 1 17 1
21 1 18 1
22 1 19 1
23 1
25 2
Total No. of —_— —_— — e
eggs laid 31 20 2 19

Though parthenogenesis is the common method of reproduction,

copulation was often found in Taeniothrips cardamoms, both in the field
and in the laboratory. \

Nature and extent of damage: The insects feed on the plant sap.
Due to heavy drain on the plant sap the plant loses its vigour. Badly
infested panicles dry up. The flowers that survive the attack are
malformed with characteristic scabs on the surface. The seeds are also
rendered chaffy and odourless, By the incidence of this pest the normal

yield has been brought down from 100 Ib, to about 25 1b, per acre in
Tecent years,

Cardamom Thrips 287

Control measures: Since the inception of the scheme V’::l‘lo(l;;
* . . s . v‘ . . es .
insecticides, both foreign and indigenous, were tried against this p

' nd
those, nicotine sulphate 0-05% spray at 20 gallonsb p:’r tlf,c:;ic;::lt
Gﬂ,ml’ncxa,ne D 025 dust at 3 -4 1b. per acre proved to be bo
and economical. (Subbiah, 1949).

Further trials were made in 1948 to test the efficacy of the following

i ici sts.
foreign and indigenous insecticides as sprays or du

Dust
oo A uzs
orus.
1. Nicotox 0-05%. '87 Tsrmeric'
2. Nicophytan 0-5%. 9. e
3. Derryphytan 1%. ' . . 035,
4. Lobelia decoction 1 Ib. in 10. Gamme:xane
. 5 gallons, 11. DDT 5%.
5. Acorus decoction 1 1b. 10 gallons
. of water.
6. Torch Brand DDT 1%.

. . . h
ith t i ticides were given once a mont
tments with the above insec
durin Eriiriod of 3 months. One hundred flowers from each tre;;ed‘fl::
were ge\'zlunined for thrips a week after each treatment. e da

are presented below :

No. of flowers infested
out of 100 flowers
examined at random.

No. of thrips in 100 flowers
chaminod at random

Treatmonts. . July Aug. Sept.
J‘leilly éfsg' S’igt Average. '48 48 48 Average.
‘ : 12
T R
2 Nicophytan VI 0 30 21 3 31
é. E:acr(:gpflv:ﬂn 34 43 "ﬁ 81 B Bt 8 50
4. Lobelia decoction 75 789 i a1 32 39 o9 5;
5. Acorus decoction 6(1) : 33 15 0 1 7
6. Torch Brand DDT 1
. . ,
e % L OBEOF OB
7. AcorUS_ 39 74 52 s 1 b b 3
8. Turmeric 58 50 51 ’.8 §§ 32 21 21
9. Sando_t‘:)x Pt 47 ‘]’4 _ll 38 0 33
:ll) (’})Brgr:e{;m\e D.025 14 !])i ;g 74 31 54 a 45
12, Control (Un%reated) 54

trated nicotine preparation), Tata’s Torch Bra.xfd
S dust were found to give good results in
g with decoctions from indigenous

ith dusts of indigenous
i il i Acorus, and Wi ]

msectl.cldes, Lobella:1 ;nr(ileric Wer; not at all effective as plf)ts tre?:ted
matl:arlals, Acorus e b;d as the untreated plots in thrips infestation.
with them were as a

Nicotox (a concen
DDT sprays, and Gammexane ot
the preliminary trials. Sprayi
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Sprays Derriphytan and Nicophytan and dusts Sandotox and DDT 59

were effective 1n controlling thrips to some extent but did not compare
favourably with nicotine sulphate and Gammexane.

To confirm the efficacy of the Torch Brand DDT spray which was
Promising in the preliminary trials, a randomised replicated trial on
a field scale was started in September 1950 and this experiment is now in
progress. In this trial, DDT is used in two concentrations of 0:05% and
0-25% and compared with nicotine sulphate 0-05% spray. Nine monthly
treatments have been given so far. Tlowers in the treated plots were

oxamined for thrips both before and after every treatment. The data
gathered are presented below :

No. of thrips in 300 flowers taken at random
Mounth N. Bulphate D.D.T. 0:25%  D.D.T. 005% Lontrol
betare after beiore  siter before after before

treat- treat- treat. treat- treat. treat-
ment moent ment ment ment ment

after
treat troat-
ment ment

S
September 50 22 2 i 4 26 i8 22 24
October 18 s 8 2 30 2% 32 g
November 14 6 26 2 52 58 60 88
December 8 2 2 ¢ 14 4 30 32
January ’51 4 2 6 0 28 14 30 24
February 18 0 18 )] 26 10 30 28
March 16 4 16 4 14 13 20 16
April ’ 6 4 1 2 16 14 24 32
May 14 2 20 6 26 18 29 18
Total ... 114 28 118 20 232 175 270 206
L] +: >
Percontage of | % 83 25 10

No. of infested flowers out of 100 taken at rapdom
Month N.Bulphate D.D.T.0.25% D.D.T 0.05% Control
before after befors  aiter before after before after
treat- treat- treat- troat. treast. treat- treat- treat-
ment ment ment ment ment ment ment ment

e e e e

8eptomber *50 20

18 16 20 20

2 14 4

October 12 6 8 2 26 20 22 24
November T 14 6 12 2 28 38 42 - 80
December 8 2 2 0 14 4 24 24
Januvary '51 4 2 6 0 24 14 26 14
February 16 0 18 0 22 10 2 22
March 10 4 16 2 12 12 14 10
April _ 4 4 6 2 14 12 22 28
May 14 2 20 6 18 16 18 12
Pe Total ... 102 28 100 18 176 142 212 214

reent

w!;e:iizafm s 82 19 -1

. o
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037 is not very effective in
Reisseew that the Cet éc;%{z;f/ I;It)l;l;rg SZécenﬁrated form appears.; to
e 1 hat(;min reducing the populatior.l of thrips.
Fi ' i can be d!‘Z‘fﬂ only after continuing the t?xals go:aogs
D ing the next season, in addition to g‘a‘thenng a o
tho Seaﬁ‘)l‘l‘ Durm\‘,ghli s« due to the above insectml(%es, the e e;’sd,
T e o X p\ie)d will also be studied. This agpect co:d
of tho tma_tmerfts 1;0}::l Jllast season because the tre_atments. were starbe :
nof b_b‘ “é‘cui‘;‘ib:; 19;0. The flowers that were t-re&te(:) tl}:le szgt:;nd :a);
irz)gl:lulm;:g developed into ripe fruiti ox;lr}; “:1 Ogvan;:;rnj; gaiven e ot
e oking Sm:O:l‘onﬁxs t;:fe:c;:az?igfsi—-’& season are fa:;gebted to give
::Siiafésxxzna(‘seto how the various treatments affect the yield.

nd «Kitkari BP 305" dusts prepared by
&

ust prepared by Messrs Sandt?z
Messrs Tatas & Cozrizgigsi&;::zifr?p:in anitl};.r experiment .smrt;ad f:.
Pr"fll‘@tS_L‘f'd.» o cane was also included in the experimen o
o 1'900. 'Gamln'l faktxeaﬁmen(zs were given ab intervals of otne ;.azent.
TR e ‘_0 d for thrips both before and after every Zebulateé
iilowers :‘;‘—""@f et};xa:f:;minabions conducted during the season are &
e results o A

controlling thrips.
be as effective as nicotine 8

33 Kitkari AP 315 ”

below :
t random.
i 100 Bowers, collected &
ber of thrips on °0 \ -
T gandotox Kitkari AP:‘_)}S Kitkari B?%Q;ﬁ_gg%%g%ﬁé;
Mont} e fore aiter bafore after before :r ter beforo aftor
o before abuor b o treat- treat- treat. tresat- A
vreat- t.reabt- t,:,i?{ ment ment ment ment men
ment men mem R
e e | - -
Apei 4 16 12 14
Aprit 1830 16 16 20 6 2 . o -
4 48 5 36 T4 36 X "
o ’ \ 9 6 - 6
J 1-" 62 s 4 8 52 10 3 . 26
aly . .
A : t 10 2 24 M4 20 26 X - "
ugus .
oprember ° : > iy . i 16 8 42 46
October 12 4 22 14 44 34 ’ son .
o . 20 .
— ” : = . 10 14 3 14 s
enacy 101 : ’ - y 10 12 4 22 20
‘V 14 2
y 30 24 . - o
o . Z 18 1 1814 16 6 2 W
- ) 9 30 4 14 6 20 6 ’ 14 o8B
April : 4 ;

‘ 198 303 988
86 agy 1506 334 218 211
Total ... 198 2

Percentage of 57 46
reduction

T
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Number of infested flowers out of 100 collectod at random.
Moath Gamexane Sandotox Kitkari AP 315 Kitkari BP 505 Control
before afver before after before mfter hefore after before after
treat- troat- treat- treat- treat- tremt- treat- tregt- treat- treat-
ment ment ment ment moent ment ment ment wment ment
April 750 14 2 16 6 10 8 8 10 8 12
May 30 24 24 24 36 20 28 32 20 18
Juty 46 2 30 8 28 8 28 0 40 13
Angust R 2 s 12 18 22 212 32 03
September N TR T 28 2 8 4 20 22
October 4 4 16 10 28 22 4 b 26 28
December 10 4 20 10 18 16 8 4 14 22
Jannary '3l 2 2 4 4 12 [ & G s 8
February 6 4] 22 18 4 ] 10 4 20 12
March 8 4 12 8 12 8 H 4 4 2
April 4 o I+ 4 14 ] 18 6 14 24
Tatal ... 142 48 208 118 206 144 6 82 26 198
Porcontage of a8 13 30 31 8

1t was seen that while Gammexane reduced the thrips population
by 579, the other insecticides were poorer than Gammexane though they
had some little effect as compared with the untreated control. ‘

Seven pickings were done in the trial plots duriog the seasan. The
extent of damage caused by thrips to cardamom capsules in plots treated
with various insecticides was determined by analysing the produce of
every picking. The percentage of scab-free pods in the experimental
plots is given below :

"Treatments P_{ercantlage t;érscﬁi)‘} free pods Tczt;::laicl;:;ﬂtsh Averagoe
1. Gammexane 50 78 50 46 41 265 530
2, Sandox 23 2 3 5l 56 190 380
3. Kitkari AP 315 1t 29 20 23 31 114 22'8
4. Kitkari BP 505 36 80 44 27 33 104 498
5. Control 30 27 3B 3 18 147 204

A gtatistical analysis of the above data showed that Gammexane

gave significantly higher percentage of scab - free pods than the centrol.
The oﬁher»mseetieides, namely Sandotox, Kitkari AP 315 and BP 505 did
not give significantly higher percentage of scab - free pods than the control.

':I‘hus, none of the above insecticides was superior to Gammexane which
18 now popular.
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ade to find out if it was necogsary to repeab th‘e
to control thrips effectively. Trezztmexllts onee
hate and Gammexape Were tnfad and

o month. The object of the trial was
out loss of cfficacy. Such attempts
duced when the intervals between
The loss thus caused was

Attempts were m
oporations once a month
in two months with nicotine sulp
compared with trestments once
to reduce the cost of operations with
proved unwise, The yield was 10 Y
operatious were prolonged beyond & mont .
more than the saving in the cost of treatments.

exane D025
The experiments detailed s0 far go to show that rg‘:m‘:i;;  ostive
as a dust and nicotine sniphate 0059 as & sgrft;; i, inqthe trial stage
in controlling thrips. Tata’s Torch Br:mnd DgT -; /“;-fmising, but final
against cardamom thrips. This insecbieics ! 1 ; experiments now in
c:ucluqions can be drawn only after completing the exXpe
progress. )
X : Inable wor
: to acknowledge the va .
The anthors feel it a pleasure ) e campaian
lone by their predecessors in the Cardamom Scheme in th paig

H s a s,
pgainst this serious pest on curdamom

by Chemical Means

Testing Seed Viability .
‘ . seeds for germinabilily )

{4 biochemical method of lesting
By

T, R. NARAYANAN and 8

i Section,
{sut Physiology )
¥ enrch Institute, Coimbatore.

. LAKSHMANAN,

Agricultum! College and Rew

3 ination
thod of testing the germi
tian: The standard me - ither moist gand or
ntroduction : oo gorminsting 100 seeds in el no e
capacity of seeds 18 0y & ber that actually germinates.

i ing the pum ] R :
::ot:‘mg Papetr ingrzzvu;:;;g in this method. One it that a period o
e however tw

Y hY
4 t ! :! t t f“ll ()H]ul' ()‘ s(_’;e(is t}la«l; ge[ minate

kept: the actual number of days requiréd beini
01.1%. of evegy 100 that are ) P 'fhe other is that in the case of c'ertao.m c’t’.‘opr
:;ffierem'; fl;r diigreszzdcsrgge;n to have 2 p.el‘io'd Oi O;‘ f:ﬁ: 0 ?tI::“::lgi ]‘:711
dor,::,:;e:tzze’ cfuring which the. ger'mmi:t;zfs' lsbef:ome inconclusive and
such cages, the ordinary germination ©

valueless.
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In recent times various attempts have been made to assess seed
viability more rapidly without having to pse the ordinary germination
tests. Organic dyes like methylene blue and indigo carmine have been
tried, where dead seeds get stained and live ones remain uncoloured, and
also varioys salts of selenium and tellurium and chemicals like dinitro-
benzene and 2, 3, 5 triphenyl - tetrazolium chloride and bromide, where
viable seeds get stained and non - viable ones remain uncoloured,

The use of such chemicals for rapid assessment of seed viabillity
has progressed considerably in recent years and the present paper is an
account of tests made to see how far the chemical 2, 3, 5 triphenyl-

tetrazolium chloride would prove useful in assessing the viability of some
important grains and seeds.

Previous work and literature: 'The earliest record that is available
of the use of a chemical for detecting seed viability is in 1876, when
Dimitriewicz observed, on applying sulphuric acid to cut sections of grain
seeds, that a deep rose colour developed in viable seeds within 2-5
minutes, while in poor seeds the colour appeared only after 15 minutes.
Loew and Bokorny (1882) used a very dilute solution of alkaline silver
nitrate for the same purpose and Molisch (1918) used silver sulphate
solution. Lesage (1922) reported that viability could be tested within
four hours by soaking seeds of Lepidium satizum in certain concentrations
of potassium hydroxide. Attempts have also been made to utilise the
relationship between germinative capacity and the respiratory activity of
grains (Qvam, 1906) and by measuring the amount of heat given off by the
seeds under conditions favourable for germination (Darsic ot u}, 1914)
but these methods have the drawback that some special cquipment is
needed, for measuring respiration and temperature variations.  Blectrical
methods were tried out by Waller (1901) and Fraser (1916) who found
that “blaze current”’ response of seeds could be used as an indication of
viability. ,

Fick and Hubbard (1926) reported that a correlation oxisted
between seed viability and electrical conductivity. Besides these, a
number of workers have attempted to make use of the activity of various
enzymes and cspecially of catalase in seeds, as there was alwaysa good
deal of catalase activity when there was vitality in seeds. But these
attempts were not in general very successful as tests of seed viability,
dae to the fact that dead seeds also contain catalase.

Another line of study was the effect of organic dyes on seeds, as for
example, indigo carmine (Neljubow, 1325) which are capable of staining
dead tissue, but do not penetrate living tissue. The chief difficulty in
this method is that for each species the relation hetween the intensity of
sta‘ining and germinative capacity has to be worked out separately
(Mirov. 1936). Thus Sakata (1933) found that when the soaking period
was t0o long in indigo carmine, even viable seeds got stained.
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Other chemicals like para and ortho - dinitrot.)e?'zene ‘h‘a.ve the
property of getting reduced through the respiratory activity of living cells,

into compounds that develop a characteristic colour reaction in the

presence of ammonia (Gurewitsch 1935, Weise, 1937, and Dobrekhotov,

1937).

‘ i essed into service for testing sced
iven bacteria have been presse '
viabilithvel'lfhus Scheurien (Ref. Eidman 1936) is reported tg have lf;ux:g
that anfl‘lrax bacteria were able to reduce selen'lum e?m‘i tel!um:lmbsa gheir
form t.l;e free elements which could be readily distinguished by

colour reactions.

3

Sakata (1933) and Hascgawa (1935) reported satisfactory lg*:(llllf
DAK ) i ¢ eqd
with sclenium\a,nd tellurium compounds on seeds o IJ{L-pszejalts were:
cypress and pine, but Eidmann (1938) found that the seleni Od;ﬁed o
more satisfactory. The selenium (Eggl;()d 'n‘::; m:t?zeilrat?he selenium
improv 1947), as Hao po1 T
lrmplc('n fdw]?; ngs:rTSZD(t on )am number of factors such as (;ZZ%IH;S;; 11 :ﬁ;
eaction was S 38 1t
ds. Flemion 20, ’
and sulphur content of see . i
;empj :{;tutre Ticker ;)sscssment of viability was possuble.. by‘ exclt.‘;ll?g tlilxi
0“{)\ . tacmlch apple, pear, hawthorn ete.) a,-nd genplna_\tlli“g t‘url:)om
(;Iclti ?O;ugf mo:s or ’on moist filter paper in petri-dishes a ‘
8 2: g

temperatures.

i ium chloride was synthesised
> 5tF1Pheni’;5;e§':: ?tlslljva.s not until 1940, when
Kuh d Jorchel prepared a num’ber of tetrazo?ium sa.l.ts tltlla,t ,lt:

efulness a5 an dicator of germinability was realvlsed. Since 121,
usefulness as ‘f:n m(COttreU, 1947, Porter et al 1947, Dufrenoy andll mt;
il(l)lfgbe(l‘} Ofdv::ﬁ e;i);s and Hyde 1949) have tested. t}l)l}ls'c?omrl;‘)ﬁ:n:&l?nis
Té , (100 'ts,u’oility as an indicator’ for seed. viabi 12 ;yd. Ik .is s

o Cin soluvion, but in contact with soake seeds, it g ;
oo 1n S 11 to’the insoluble, red (or' carmine -.col(?ure t)‘
re.duced Phytociljrlln(ll(;aufzenoy and Pratt). Micrcscoylc-:al exfammat,:‘?;lli coh
rmp}'mng' . fIO; {n:ha,nd sections showed that the pI’E?Clplt«;/[-e la::nn(l)d ésm&ta
.on.gltu ma d re activity) was localised at the sites o pd modesmat
:;Ctlilqa,t‘;? r; “Cmr%s of tho cytoplasm. It was also observ‘eil réduce thi};

in lipidic parts ls. in addition to seeds and yeast w1h roduce this
ather.vxable r{laterla ,t ning reaction, ab pH 6:9; such as the fles ,v.p‘u‘
o ooaienl to give 0 Bh?lt and sweet potatoes; young leaves; the stigmas
of ;pples‘, orafn g::;aiv; 1pzllina,ized fowers ; bull sperm and the blastoderm
and ovaries of ¢ ]

of hens’ eggs (Mattson et al, 1947). ' -
bods: A representative colllectlon of' seeds o

. Material and Metbo b},a,ined, to serve as material for t'estl.ng out.the.

lmportant crops Wa:s ﬁr.sthO - tetrazolium chloride foas sried in \’i}l‘lOl.lS

method, and 2, 3,dO -:;:,.llgli)n; ir)eriods» following preliminary presoaking in

Concentrations and 8 ;

The chemical 2,
(Pechmann and Runge) as long as
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distilled water. The effect of light and darkness on the staining response
of different seeds was also studied and the effect of dehusking the seed,
particularly in raddy was also sought to be determined.

The general method was as follows: A constant number of seeds
© was taken and soaked in distilled water for a specific period and then kept

immersed in different strengths of the reagent 2, 3, 5 triphenyl tetrazolium
chloride for a definite number of hours, s'x or eight hours as the case may
be, according to the schedule of treatments drawn up beforehand. At
the end of the period, the seeds were taken out and examined. where
neecessary under a hand lens or’ dissecting microscope, after longitudinal
bisection, to note the depth of red colouration developed. The percentage
of viability thus obtained was compared in each case, with actual

germination tests that were started at the same time as the tetrazolium
treatments.

The details of crop seeds and the treatments tried are given below :
(a) Seeds

(i) Paddy - Varieties Gi. E. B. 24, Co. 3, 4, 10, 13, 25, 26, AKP, 3,4, 8
ADT 2, MTU. 7, 18, PTB. 10

(i) Millets - Sorghum Co. 1, 2,3,5
Cumbu Co. 1,3
Ragi Co. 1, 2
Tenai  Co. 1,

(it}) Pulses - Redgram No, 37, Greengram No. 62, Blackgram No, 212,
Cowpea No. C. 57

(iv) Oilseeds - Groundnut T™V. 1,2 3
Gingelly TMV. 1, 2, 3

(vi Cotton-MU 1. No. 4433
(b) Treatments :

(i) Concentrations - 10, 20, 50, 100, 200, 500, 1000
0'1%, 0-2%, 05, 103
(i) Husking - Paddy - intact ; Cotton - intact ;
” dehusked ;

Parts per million and

testa removed :
(iv) Soaked - (1) dry seed treated with chemical

(2) Soaked in distilled water f
in chemical

(3) Soaked in distilied water for
(4) Soaked in distilleq w
(v) Light x Darkness,

or 1 hour before treatment

2 hours, 4 hours,
ater for 16 hours
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Results : The results are presented in detail in tables in the
Appendix and summarised below ;

1 The chemical is capable of giving an index _Of viabiliby. wh'ich
i8 closely ;imilar to what can be determined by ordinary germination
tests,

2. This result can be achieved more speedily than by: o.rdlna;y
germinatic;n i. e., 24 hours’ time as against four to ten days’ time by
3 b Loy
ordinary methods.

3. The percentage of viability as indicated !;y thi b;:?f:gtbt
nearly always lower by about 3 to 4%, than tl‘lg pelrcen :fz frtained by
straight germination tests. This can be can{l‘ere(fa:eeds " impm‘:’ed
it gives a safer estimate in assessing the viability o
strains that are intended for distribution to farmers.

4. Dehusking- the seeds, especially in 'paddy} g}weie : el;ltgg:;‘
percentage of stained seeds and lower concentratlo.ml; : o :ure aJgr on are
sufficient, but dehusking does not seem to be essentia . :,)ies oure & roliaple
index of viability, except in the case of do.rmant v;x:ewmidered >3
paddy and in the case of cotton. This again may o considored us on
advantage, since, if dehusking had real?y been. nleo:he nfethod  comedt
assessment of viability in all seeds by this chemical,

too tedious for general adoption. .

i hether
i ded to settle the point w
Further work is however, nee _ _hether
dehusking is essential for certain crop seeds and es;‘)ecla.lly "dolx;g;ore o
i. e., seeds that need a certain period of *after - ripening

germinate,

iod i i d be 8
i i riod in the chemical woul
5. The optimum soaking p.e d i : 14 b8
hours af‘:;ér a prell)iminary soaking in distilled Wa\.t:ex;;b Wil;jeho:; e
reagex’mt is also sufficient in some cases, but taken as ,

hour period is preferable as a general rule.

6. Soaking in the reagent for 24 hours, as was suggested by
. (¢} <)

. ,
i does not appear to be necessary, but a preliminary
some previous workers do

soaking in water is necessary.

i oe if there is any difference in
7. Tosts wore Ao C'a'l‘ftl}f:;l c(;::ktoa:xd those kept in light, after
P No difference was perceptible in the
o be concluded that seed treatment
y be done in ordinary light without

response between seeds ke
treatment with the reagent. e
staining response and it may the.r:iae e
with triphenyl tetrazolium chloril > may |
any extra precautions to ensure da
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8. A certain amount of varietal difference appears to exist, at
least in paddy, in the staining response to tetrazolium chloride. This
aspect needs further study on a more exhaustive basis, to assess the extent
of these varietal differences in various crops and decide how far it is

related to dormancy and how far such differences could be avoided or
overcome,

9. In view of the high cost of the chemical, namely Rs, 21—8—0
for 5 grams, further work is also desirable to find out means of ensuring a
reliable viability index with lower concentrations of the chemical than the
0:5% and 1% that are now found necessary. The use of some other
chemicals, acids or oxidation -reduction reagents as adjuvants and the
usc of different temperatures are also possibilities that deserve exploration.

Discussion: The potentialities of tetrazolium salt as a reagent for
testing viability in living tissues in general, are sufficiently promising to
deserve a fuller investigation. The wock of Mattson et al (1947) das shown
that the enzyme systems responsible for the reduction of tetrazolium salts
are present in a wide variety of living tissues. Thus Dufrenoy and Pratt
(1948) utilised the reagent for testing the viability of sugarcane culms,
Lakon soaked the seed for several hours in water to initiate the
germination process and bisected the seed longitudinally and then treated
with 19, tetrazolium for 2 to 10 hours in the dark at room temperature.
Porter and his co-workers soaked rice grains in water for 16 hours, then
bisected them longitudipally and treated them with 19 tetrazolium
in the dark for 4 hours. A large variety of grains was tested viz., corn,
wheat, barly, oats, rice, sorghum, cotton, legumes, soybean, pea, buckwheat
and bahie grass ; using different concentrations %, 1and 2% and different
periods of soaking in the reagent. They concluded that the method was
likely to prove useful in physiological experiments, although it was not
found to be entirely dependable in the case of legumes and in sorghum,
The sectioning method adopted both by Lakon and Cottrell involves
considerable time and labour and in the light of subsequent work does not
seem to bo quite essential, -Similarly it is not also necessary to keep the

treated seeds in the dark, to get staining reactions comparable to actual
germination tests.

Dehusking wag recommended by
necessary in rice and particularly in the cas
an appreciable dormant peried ; this aspect
before definite conclusions can be made re
of the time and labouy iny

L. Venkataratnam (1951) as
¢ of rice varieties that have
requires a fuller investigation
garding its necessity, In view
olved in dehusking the seed without injuring
the embryos it seems advisable to explore methods where dehusking can be
omitted even in the case of dormant varieties wher
to be nocessary.  Further work ig

reliability of the tetrazolium metho

e it is now considered
also needed to settlo the limits of
d. Thus Goodsell (1948) found the
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method unreliable when applied to immature maize se?d whit(;ﬁ) (}lxa,(rlle:;:g
exposed to frost and Porter et al (1947) found lthat ttl:; ”I:Zle
considerable modification when used for Paspalum no. .

S and Conclusions : The resuits of tests made on represen-
ommary :

ve collection of crop y ri illets, pulses, oilseeds and
ati i op seeds, namely rice, mi ) .

tOtlt lith ltahe f;;hemieal 2. 8, 5-triphenyl-tetrazolinm chloride are
cotton w , 3,

presented and discussed. o
Tl e of this chemical is helpful is assessing seed viability more
"he use it

i inati t8.
expeditiously than by the ordinary germination tes

i fullest
The lines along which further study is needed to x;u;l;: ilil:bﬂ;yem
use of the potekntialities of the chemical as a test Feagen

living tissues are briefly indicated.
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APPENDIX.

TABLE 1.

ing i i . before
Experiment to determine if presoaking in water is needed

tetrazolium treatment.

Paddy :
AKP
ARP
AKP
AKP

ADT

GEB
Ragi ;

Co -

Co
Qingelly :
™™V
™V
T™MV

Cumby ;
Co

Co

[ -4 [

N

10
13
25
26
24

2

134

Dry seeds soaked in

19, Tetrazolium
i o
chioride

1%
Nil.

—
™

I . T TS

46
78

30
38

24

82
90

for 16 hours

Treatments 16 hours

in water + 8 hours Contro}
in 19, Tetrazolium
chloride e

92 (in 05%) 98%
90 (in 0:5%) 100

‘ 86 100
96 (in 0-5%) 100
9% 100
. 100
90 (in 0'5%) 100
96 100
06 ) 100
o0 96
96 98
" 96
08 100
08 98
% 96
%6 89
92 100
94 98
82 b4
92 (0.5%)
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Conclusion : Presosking of the seeds in distilled water ia necessary, to give
reliable staining by subsequent sonking in tetrazolium chlaride solution,

Note: 1In this table aa well ag in those that follow, the figures given represent
percentages of seed-viability as indieated either by actual germination in the

case of ““Control”’ or by the number of seeds that develop the carmine
red strain after treatment in tetrazolium chloride.

TABLE 1L

Experiment to determine the presoaking period in water that is necessary
before tetrazolium treatment,

'
v

Concentrations of triphenyl tetrazolium chloride

1020 50 100 200 500 pm=
PPM pPpm ppm ppm ppm ppm {10%) 0-29 0:5% 1'0% Control

Paddy ; GEB 24 :

(1) Dry seed in

tetrazolium for Nil Nil Nil Nil Nil Nil 2 4 & § 969
8 hours.

(2) D. Water 18

hours -+ tetra. 24 28 40 76 92 92 92 96 98 90 9689
zolium 8 bours.

Co4:

(1} D. Water 1

hour + tetra- Nil Nil Nii Nil Nil 6 24 28 18 12 1009,
zolium 8 hours.

(2) D. Water 2

hours + tetra- Nil Nil Nil  Nit  Nil 4 10 10 20
zolium 8 hours.

(3) D. Water 16

hours 4 tetra- 8 20 26 68 (i} 82 88 50 90 36 100%
zolium 1 hoyr.

(84

1009,

. Conelusion): A preliminary soaking in water for 16 hours followed by 8 hours
in 0°5 or 1'0%, solution of the reagent is best.

TABLE I (a) and (b).

Optimum concentration of Tetrazolinm Chloride, for Paddy.

(The grains are soaked first jn distilled water for 16 ho

urs and then in the
resgent for 8 heurs and examined for red staining.)

(a) With Husk.

Concentra, Control
tion 0? 1020 60 100 200 g0 1000 02 03 10 Germina-
reagont PPm ppm ppm ppm ppm ppm PPm % % % tion per-

e centage)

Strains ,
1. GEB 2 24 28 40 76 g2 92

96 93 96 W 86%
2. ADT @ 46 50 56 82 86 94

9 94 96 ys 1wy

——

8. Co 26 94 o4 G4 08 94
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TABLE III (a) and (b) )
Optimum concentration of Tetrazolium Chlaride, for Paddy.

(a) With Husk.

Cantrol
v Crd » ar ‘n -
Concentra- 35 99 50 100 200 500 12000 02 03 10 (Germina

or o % tion per-
; m ppm ppm pp % % ©
:;:ge:i ppm ppm ppm ppm ppm pp (=10%) centage)

44 ;i4 46 44 58 .48 58 44 w0
4. Co 4 8 20 26 68 76 82 8% 50 90 36 100

& 100 100 96 96 100
100 100 98 94 9
5.Co 10 8 20 98 96 98 94 96 98 100 96 300

90 9
- 50 74 B¢ 82 82 84
.00 25 18 20 40 5 100 100 100 9 96 98

92 82 48

8 100 86 98 88

9. AKP 3 14 0 90 9

10 AK:z 4 4 2 14 4 18 34 4 72 z;) ;{2; ::g

ll: AKP 5 20 8 24 20 :; :i ;: ;‘03 os 5 100
D = 46 ‘

12. AKP 8 40 42 5 ot

13, MTO 7 4 4 34 50 100 9 98 100 86

0 50 66 $ 72 92 92 84 100

14. MTU 8 40 40 w00 s 95 94 100

15. PTB 10 1$ 28 38 40 68 98

(b} Without Husk.

02 @5 19 Control
: 50 100 200 500 1000 5 L
p;(t)n p;?n p;m ppm ppm ppm ppm % /i’wf‘,’
e :z; A 70 - 80 90 94 92 96 96 ;’2 ;gg
2, ADT 2 54 o664 68 B2 82 96 96 g; igg ol
;g * 3 100 100 100 100 100 300 100 194 % 00 100
o 4 8 6z 92 72 U6 9% 96 uo s
5 oo 10 98 94 66 7 80 80 94 B oo w0
. o 13 M 14 72 9 8 94 88 powo w0
7 oo ’5 42 90 50 6 T4 90 96 Do sz g 0
Koo momowomo oo %o S
o, AKp 4 9; » gg 6 20 40 92 78 :: Zg }1300

§ 4
I AkD s 9 ¢ 928 20 5 w 8 8 Boo% 0
2 A%P 5 o 48 72 e 78 78 98 92

86

1. GEB 24 68

12. AKP 8 52 88 85 88 80 9 98 100
B.MTU T 10 16 % 0 o g 1 16 88 8 10

mMTUS Y 0 70 100 100 100 100 85 100
15. PTB

?‘mum concenbration i.e. the minimum strength of
1

' "5 per cent.. ) ) ' l
between 0°2 ax;d ‘]))":usking the grains before traat‘xxife:;tg;:e;:?eolsm
{2 ® X t probably in varie ] Y€ period
hot sesm to by necgssgry ’1: f}c:};o,pdehusking has not improved thev g
after harvest e.g. Ca. . » ) ,

4 .
ini . . $i ly always
steining. on cabacity indicated by the reagent is nearly
inative capacity 11
(8) Tha germind .

ioption teats, by about 3-4 per cent. 7 g?
1 than in direct ger tion A v )
ower ] -'“: S v ? N,S §7 ‘::) &

NS 2 BT 28

ong he op dinary germination Jdig
Conclusions: (1) T rosch to the ordi :
the reagent that gives the nearest app 2 e,
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Gleanings

What about Krilium ? A new Soil Conditioner Hits the News: With the
suddenness of an unpredicted summer electrical storm, Krilium hes been hurled at
the American psople via television, radio, trade pablicationa, daily newspapers and
monthly newspapers and mouth(y news magazines. ‘The first wave of publicity has
passed and it seems likely that Monsanto Chemical Co., has developed a soil condi-

tioner that may help change the course of history, if the claims presently made {or
Krilium are borne out in actual practice,

A Fertilizer? Krilium is not a fortilizer. Tt has no demonstrable plant food
value. Krilium is a soil conditioner and & soit stabilizer ; and in non-technical terms,
it works this way : The polymer is a water—soluble, synthetio chomical of the plastic
family. When Krilium is dissolved in water, the small particle of Krilium (negatively
charged Krilium ions) have 106 or more negative charges. It is well kuowa that
unlike charged particles attract each other, 8o when positively charged clay
particles in the soil meet and touch negativaly charged Krilium particles in the wet
soil, each clings to the other with the fervency of youag lovers in springtime, Not
only are Krillum ions attracted to the positively charged clay particles, but aiso
Krilium ions are bound to eseh other in the Krilium molesule. When the multitude
of bungry negative Krilium jong have satiated their appatite for clay particles and
can hold no more, an infinitesimally wmall * lamp ™ of soil is formed. Since these
“lumps ™ are attracted 1o each othet because of positive and negative charge
arrangemeénts, a tiny porons soil aggregate is formed in shors order,

Principal Uses: Krilium's conditioning effect is particularly noticeble on soils
of high clay content. S8uch soila bocome more porous and friable within 24 hours of
Sreatment. Further, nuwerous roanda, spongy balls appenr, rangingin size from a
pinhead to a pea. The treated soil becomes remarkably easy to work, offering mini-
mum vegistance to plow, harrow orspade, A major use of Krilium is expected to
develop in treating banks and slopes to proteet them termporarily against rain
erosion until vegetation develops, In combating erosion, Krillinm mechanieally
*“hold " the soil, improves drainage, lessens packing and siaking, and aidg seedling,
gormination and emergence. Erosion coatrol oxperimental work has indicated that
Krilium treatment is far cheaper than special erosion netting, sod or sprigging.

At a rate of 1 pound per hundred square feet, Krilium treatment appears oguivalent
to straw mulching ut the rate of 2 to 4 tons per acre,

Relation to Fertilizer: A significant aspect of the use of Krilium is jte
ability to0 assiat soil to ** eateh ™’ and © hold” water for rolatively long periods of
time, It is this camel-like quality of material that will benefit the users of fertilizer.
In rather dry regions of the United States or in other areas where the rainfall is
spasmodic, the rate of {fertilizer application i3 comparatively low because
there may not be enough water available at certain times for the growing plant to

take full advantage of the piant food the former would make available if there were
more rain. Because the addit; i

E sod because it aesists the soil
in holding up to 40 per cent.,

more watar is available to the plant in the treated
layer of earth, and farmers can be expected to use more fertilizer per acre as they

untreated roii of the eame lot,

Duration of Treatment: Two important facts
Krilinm is highly persistent in itg effects on 8oil,
subject to oxidation or to attack by soil organisms
In accelerated laboratary tests,” Krilium soil
decomposition and its effect an structure hae persig
commercial composts. No deterioration of greenh
in 3 years. Aa is true with natural eails of good ti
by mechanical compaction or overworking,

Ita Make . Up: Krilium is & polymer of
yellow in colour, slowly hygrascopic. its bulk density is 57-8 pounds per cubic foot
and it dissolves rapidly in water. It can be stored ‘in dry places in tightly closed
containera. Krilium can easily be mixed with other products excopt where the other
product offers g bhazard, Combinations of Kriliym and i
should be avoided { Fartilizer Review, Jan.~ Feb, - March 1952,

are known which show that
Krilium does not appear to be
; it is not leached out by westher.
treatment has resisted baoterisl
ted as much as 30 times s long as
ouse or field plots have been noted
Ith, the structure can be degraded

polyacrylonitrile, fine erystal, light

Weather Review — For March 1952
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Note i

ho Madras Agricultural Department.

1. *Metearological atations of ¢ = for Tirarkuppem ep d eight years’ data for

2. @ Average of npine years’ dat
Araku Valley is given 83 normél. ol
3. Average of ten years' data i8 ta.n'cen as
4, X The farm was started only f'.hlﬁ year.
5. Tr. = 1 to 4 cents of rain.
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- Weather Review for February 1952

Ap anticyclonic circulation existed over Madhya Pradesh, Utter Pradesh and
Mad_hya Bharat on the first ay of the month and persisted for two days. Under the

incursion of moist air into Madhya Pradesh and the adjoining parts. A shallow low
appeared in the East Arabian Sea, off the Konkan-Kathiawar Coast on T—2—-1952,
persisted for three days and became unimportant on 10—2—1952. Due to the
presence of an upper air autioyelonic circulation over Central Burma on 10—2--1952,

maritime air was sweeping over the Central and the North-East India. A feeble
anticyclonic circulation existed over the central parts of the sountry between
3.0600/ to 1,0000 a. 8. 1. from 11—2

—1952, shifted towards the east to the Gangetic
West Bengal on 20—2—1952 and finally moved towards the West and lay over
Rajasthan and the adjoining parts on the 24th February. This caused incursion of
maritime air into the contral parts of the country.

A shallow low existed over South Madhya Bharat and the adjoining sreas on
20—2—1952 and on the same day & low pressure wave appeared to pass across the
extreme south of the country. There were laca! to widespread showers in Tamil
Ned and along the West Coast from 20—2—1952 to 24—2—1952. Dry weather
provailad generally during the rest of the month ovor the State.

Aun anticyclonic cirenlation persisted over Origsa and East Madhya Pradesh on
the 25th and the 26th February and gave place to another antieyclonic circulation

existing over the North and the Central Bay of Bengal from 27th to the end of
the month,

Five western disturbances with their associated second

aries passed over
North-West India during the month.

Night temperatures were above normal over the whole State from the lat to
the 14th and 19th to 25th February. On the other days they were just normal or
- sub-normal with slight fluctuations here and there,

The particulers of the noteworth

v rainfalls during th th and t al
. rainfall are furnished hersundey : 08 Hhe month and the zon

Noteworthy rainfall during the month.

8. No. Date -

Rainfall in inches

Name of place

1. 821952 Fort Cochin ) ] 35

2. 21—2--1962 Nagapattinam 17

i. §§~‘j~lgfé§ Mathurai 31

. —2—} 05 Viralimalai (Pudukottaj y
B. 2421952 Pamban ( .ll a1 State) 235
Zonal Rainfall.
8. No. Name of Average Departure
Zone Rainfall  from normal Remarks

1. Orissa and Circars 0‘42" ' — 002" o )
2. Ceded Districts 0057 — 019" ‘{;‘ﬁf,ﬁ;"{ﬁﬁ:a\
2- g“:“}w 0'?1':, + 054" Above normal
5 gonura 3:';7, + 0-25” Juet nbove narmal
o Woet C 0 + 106" Far above normal

. est Coast 1-09” <+ 071 Above normal
g. %;;?ore and Coorg 0-62 <+ 0-42 Above normal

’ b +85” + 268" Far above normal

Weather Review — For February, 1952
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. i T,
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Weather Review for Mazrch, 1952

}

The shallow low that peraisted over Madhya Bharat, during the end of
Yebraary, - 1952, moved castwards to Madhya Pradesh on 2—J}—52 and passed
Northeastwards over Upper Assam on 4—3-—52, Similarly, the anticyclonic
cireulation over the north and central - Bay of Bengal became less marked

on 2—3 —52 A shallow low fay over North-West Rajasthan and the adjoining parts
of the Punjab (P) on 4—3-52, persisted for a day and moved away North-eastwards
across the Punjab-Kumaon hijls

& A& fesble antieyclonje circulation oxisted over the
West central Bay of Bengal and the neighbourhood on 5~3—52 It extended over
the coastal Andhradess and Hyderabad, ecausin

g incursion of moist air into the
Central sod North-East India and coastal Andhradesa. Later, it shifted towards the
52, aad becamae less marked. Meanwhile on 6—~3-—52, g low pressure
area lay over Sind and the adjoining parts of the Pubjab. extended to s trough on the
next day and got filled up on 8—3—52 Thia was raplaced by a shatlow low over the
Central parts of India, which moved away eastwards across Upper Assam on
10—~3—52, Anogther shailow low lay over east Madhye Pradesh and the adjoining
parts of Orissa on 16—3—50 and became unimportant on the following day. a
shailow trough of low existed over the balt extendin
Pradesh to Mysore on 14352 4 trough of low existed over North Rajasthan and
the adjoining parta of the Punjab on 16—3- -52
Kamaou hiils on the foNowing day. Another anti-c
itself over Raejasthan, Gujarat
70000’ a 5.1, on 17352,
ridge of high pressure extending from North-weat B
Orissa to South Tamil Nad on 23—3—52, A shallow low’lay over Suuth-East Uttar
Pradesh and the adjoining areas on 22352, causing incursion of moist air into
North-east Tndia, and got tilled up on 25353, 4 shallow trough of low pressure
appeared off the Malabar South-Kanara coast on 25352 and became less mariced
» after two days. Another anticyclonic cireulation existed o
central Bay of Bengal on 29332 and persisted ti)] the end of the month. A

shallow low Préssure wave was noticed over the BSouth Madhya Pradesh and
Hyderabad on the last day of the month,

8sven western disturbances with their associated secondaries passed over
North-West India during she month,

Light thunder-showers occurred at & fow places over the Madras region from

]6~37»:‘52 to 19—-3-—592, Mainly dry weathor prevailed over the region on the
. Yemainiog day of the mongh,

Noteworthy Falls

S»»No o Date Name of Station. Rainfall for past 24 hrs.
1 15352 Fort Cochin ~ — ~ T o
2 18—3—52 Kakinada 2:qn
3 19—3—53 Nagercoil 1-3”
ZONAL RAINFALL
8. No. Name of Z Average Departure
) NO o #ms of Zone rainfall  from normal Remarks
1 Orissa and Circars ‘;\&6“4‘&"%—“&)"06“" " Nearly normai
2 Ceded distriots 000”7 - 030~ g:?or:vyn%‘:;l?;l
3 Carnatic 006" - 050”7 do
4 Central 0231 _ gygr do.
I South : 015 - 0-83~ Far below normal
[ West Coast 040~ - 037~ Below normai
'{ Mysore and Coorg 0-00~ - 048~ do.
8 Hille 050~ - 120" Far below normal

wley Road Post, Coimbatore,

Agricultural Meteorology Section,
Dated, 9th April, 1952, }

M B.v.y, g B.M. & M. v.J.

Departmental Notifications
Gazetted Service — Postings and Transfers

Names From To

Dy. D. A,, (Propaganda) Joint D. A,, (Extension)

Sri Kanti Raj, M.,

Madras, Madras
i ialist
ign Service under Asst., Oil Seeds §ppcm 3
» Albuguerque, 8. D. 8., Foreign ;33:::1 Onder Opecialiat,
Coconut Committee,
. O, Sugarcane Inspector,
» David, M. J., P. A, to D. Al;act,,t'ukotai, g ol appem
] iali Cotton Extension Officer,
»» Jagannatha Rao, C., Cotton Specz(e}a::is:).b“iom' oo o
i iali Vice-Principsl and Millet
» Hrishna Reo, P, Mittes apecmhcs:i,mbnt.ore, Specialiat, Coimbatore
¢ ent Asst., D. A, O., Tanjore
»» Krishnan, K., Seed Developnlli nt Aet e',
t. Millet Specialist,
»» Kunhikoran Nambiar, A., On leave, Ags et ore
b ialist, Cotton Specialist,
»» Kalyanaraman, 8, M:, Asst,, Cotton S.}I)::irputci, Caimbatore
‘ imbatore
Mukundan, M., On leave, D. A. O, Coim

. . a
Ramachandra, S, V., Special D. A. O., Agronomist, Sirugupp

Colmb.tore,
. ) .
I3 Itamﬂn Menon 'K., On IOQVG, Specm! D.A O-. Counbutore
¥ . L4 . N 4 - . 4
ys I‘&’allbn&m Che“’ > 8 ) P. A, to D A 0. Aspst,, M 0' C“ddﬂpah
i ds pec' i O')seeds S eclﬂhat,
s@shﬂdri C. R. ASSt., Ollsee s lﬂ!lﬂt, 1 p 199,
" [ v )

i . Malabar Coconat-
D. A. Q,, Coimbatore, Secy abar Goconat.

Committee, Koghikode

»» Sivasankara Menon, K.,

i .. Agrl. Engineer,
Agrl. Eng., Supervisor, Aé:ltmlgAgrl Lugineering
Store, Madras

Govt. Entomulogiqc,
»» Thirumala Rao, V., On leave, o iabatore

»» Senjeeva Shetty, K. C.,

Subordinate Service

Names From ) B To

o A. D,, Bhavani
F. M., Araku

8ri Aravamudhan, A.,

i dar,
»» Appslanarasimham, Frait Asst., Ko

A, D., Podili
tla,
d, F. M., Bapa ivilliputthar
» gbldul :Iam:;am p Cotton Asst., Nandyal, AA]]:I)), :r:;,i ip
» Balasubram , P, "D, Po
: i Asst.,
»» Bhima Sastri, A., Millet iqs“a“p“,nam'

F. M., C. F, Coimbatore

., {Myocology);
PP 4. My h%n;gnlom

A. D., Tiruohengode,

i 8.,
»» Balasubramaniam, o b, 4., (Myoology):

+»» Balakrishnan, N.,
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Names From To
8ri Chockalingam, M., A. D,, Coimbatore,

”

»

»”

’”

kil

ry

”

*"”

”

~ Lakshminarayana, 8

Doraiswami Gouander, G.,
Dutt, K. V. N. L.,
Dakshinamurthi, T, 8.,

Dharmalingaswami, P.,
Gopalnkriahnnmurthi, A,

Govindakurup, A.,
Gopala Rao, B. N.,

Gulam Mohammad
Sheriff,

Gopalakrishnan, 8.,

Hanumantha Rao, A.,
Krishoaswami Sarma.

Krishnamurthi, K. A.,

Kumban Raju, P.,
Kalyanaraman, A, V.,

Kumari Vinodini )
Vasudevan,

Kanaka Rao, G.,
Karuppanan, G.,

Krishoamurthi, P. 8.,
Kamalakara Rao, M. A,

Natesa Iyer, P. K.,

Narasimhamurthi, V.,

'Narasimha Bastri, M. V.,

Padmanaban, 8,,

Padmanabhan, P
Pinto, B. M.,
Raghavan, P. N.,
Raja Rao, G.,

.y

Rama Mohan Rao, A

P.A,toD.A. 0O, Salem,

Asst. in Paddy, A.R. 8.,
Maruteru,

A. D,, Coimbatore

On leave,
A. D, Srikakulam,

Bpecial A.D., Sugarcane,
Namakkal,

Fruit Asst,, Kodur,
A. D., Amalapurrm,

Aest. in Chemistry,
Coimbatore,

Diary Manager; Bapatla,
On leave,

Asst., in Chemistey,
Coimbatore,

F. M., Wynad,

F. M., Araku,

A. D, Avanashi,

A. D,, Kulitalai,
F.M,A R.8, Hagari,

Fruit Inspector Kodur,

A. D., Sugarcane,
Coimbatore,

A. D,, Balur,
On leave,

Special A, D.,
Parvathipur,

AddL A, D, Anantapur,
On leave,
On leave,

Chemical Analyst,
Coimbatore,
A.D,

Agrl. Engineering
Supervisor Training
Course, Coimbatore

P. A, toD. A. 0.,
Pattukottai

Fruit Asst., Kodur

P.A,t0oD. A 0.,
Coimbatore

Addl. A. D., Kulitalai
A, D, 8aidapet
P. A. to D, A. 0., Salem

Asst. in Paddy A. R.;
Maruteru
A, A, Razole

Asst. in Plant Physiology,
Coimbatore

A. D, Podili

Coconut Nursery Asst,,
Marudur

Special A. D, Sugarcane
Scheme, Coimbatore

8, D. A,, Pattambi
P. A. A. (Mycology) Guindy

Asst. in Chemistry,
Coimbatore

Fruit Asst., Kodur
A. D., Coimbatore
A. D., Tiruchinopoly

Asgst. in Chemisrry,
Coimbatore

Special A. D., Sugarcane
Hindupur

F. M., Wynad.

A. D, Kothapeta
F. M, Bapatla
A. D, Birkali

A. D., Krishnagiri
F. M, A.R. 8., Nileshwar
A. D, 8rivilliputhur

Assistant in Chemistry,
Coimbatore

Dairy Manager, Bapatla

I~ :
' Qﬁp" -, @ k.
& it r
g L “: % ] 1'»
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Names From ‘ Tq‘ o
'7 = . N .WJ\. 53
. 9 -m =
Sri Rajagopalan, Addl. A. D., Pﬂtﬂn’fh e
Radhakrishnamurthi. Fruit Asst., Kodur, Agrl. Engineering

*”

"

13

»»”

11

"y

vy

»»

"

”

124

Ramalingam, M.,
Ramamohan Rao, 8.,
Regel, P, A,

Ramachandran, L.,

Ramakrishna Rao,
K

.

Ramachandra Rao, K.,

Sudarsana Rao, A.,

Sankaranarayatas, C.,
Seetharamaiah, D.,
Sheik Abdu! Khader,

Subramaniam, T. V.,

Sankaran, C.,
Suryanarayanan, K.,
Srinivasa Rao, M,

Sankaranarayanan,

* ubbaraja Sastri, K.,
Shama Bhat, K.,

Samu Iyer, P. V.,

Subramania Chetty, R.,

Thiruvengalachari.
T

Venkatanarayana-
marthi, T.

Viswanathamurthi,
Venkaiah, P,
Veukatachalam, K.,

Varadarajan, E. N,

'Venkaiah, N.,

A. D., Palladam,
8. D. A, Srikakulam,

F.M., A.R.8, .
Nanjanad,

Addl. A. D., Chittoor,
A. D., Madakasira,

F. M., A. R. 8., Hagari,

Asst., in Chemistry,
Coimbatore,

On leave,
A. D., Kanigiri,
Canning Asst., Kodur,

. P. A. (Mycology)
P (Myoolosd) iadg,

Asst., in Mycology.
Coimbatore,
Onu leave,

A. D., Rajamundry,

A. D, Tindivanam,

A. D. Razole.

Propaganda Officer. =
I C. A. C., Calicut,

F. M., Sirkali,

Addl. A. D., Puthur,

On leave,
Fruit Inspector, Kodur,

A, D., Rapur,

On leave,

A. D., Kothapeta,
A. D., Tirupathur,

On leave,

Supervisor, Cuddapah
A, D., Tindivanam
Fruit Asst., Kodur

Mycology Asst., Ergot
y 24 Scheme, Ooty

Addl. A, D., Tenkasi
A, D., Tirupathur

F. M., A. R. 8, Nileshwar
A. D., Briperumpudur

A. D. Tindivanam
A. D, Rapur
A. D, Srikakulam

Asst., in Myoology,
Coimbatore

Addl. A. D., Lalgudi

A. D, Sulur
A. D, Sulurpet

8pecial A. D.. Sugarcane
Scheme, Namakkal

A.D. Amalapuram

Asst., in Myeology,
. Coimbatore

F. M Sugarcane Liaison
Farm, Thirumangalam

A. D., Vriddachalam

Special A. D,
pocia Lakshimipuram

Chillies Asst., Lam P. O.,

Guatur

A. D., Kanigiri

ial A, D., for Cotton
Specis " 8cheme
A. D., Rajahmundry
Asst., inspector for
Fertilisers, Vellore

8.D. A,, Srikakulam
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‘ehn Barrel’ wrist watches are moderately priced and are, there-
Jere, within the reach of all. They are dependable timekeepers, look ,

smart on the wrist, carry a Favre-Leuba guarante, and bave been ‘
mansufactared for more than 100 years.

6382 Duo-metal case. That is a case having a
rolled gold front and a stainless steel back.

Plain dial .. Rs. 115/

Luminous figures & hands. . Rs, 117/
6392 Duo-metal case (as explained above).

Plain dial . Rs. 142/

Luminous figures & hands . Rs. 114/-
Semi-index gilt relief figures .. Rs. 115/«

6394 Similar in appearance as No. 6392 with
chrome front, steel back. ’

Luminous figures & hands., Rs. 88/-
Semi-index gilt relief figures.. Rs, 89/«
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