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Theughis for the Merth: Livery ome - “110{'“‘01' he s a
politician, medical man, lawyver, l,usnn-:‘\s’ man, or a UOVCI‘nn?cntal
official s now having a mixed feeling (fl joy un(‘l P‘-OX‘YO\T'_ -.]oy is due
to the fact that the division of the _\l;‘u{ms State will ‘gwe :11.nple
scope for pushing through various plans of dcv'elopment. bo‘xfnw fxs (i)ln
account of want of full faith and coufldence in the prosperity of the
divided States.

As Scientists tho members of th‘e Madras Agricultl.lral
Students’ Union, have no such element of sun'o“v‘ at all. Tt is a
recognised fact thut scientists helong 1o the nation aft large.and
their commissions and omissions are to be ass.es.x'(-d. at‘ unern.at,lona]
level. Particularly the scientists, engaced aon_vely in iurth.ermg 't,he
lot of the tiller of the soil, know only one thing, i.e., their findings
should have a wider range of :xppliorfmht:\‘. .In _f&ctv, t_he yg]ue ‘of
the finding of an agricultural scientist lies in its suitability for
universal application.

The Madras  Agricultural Students” Union, has been ap

. - « 5 M T LY . : ~‘v " ) 3 3 (. ." ¥ 3

organisation for the past thirty-six vears, functioning as a ¢
2

onmon
platform  for the mecting of aoricultural

Brlentisis,  practical
. . , - the Colleges of Agriculture in the
agriculturists and students of the Colleges of Ag

Madras State. This Union wishes the newly ijurmed Andhra State
all prosperity and plenty with a very bright fut_ure. At I‘he same
time the Union appeals to the members of th‘o :\Ql'l('lll‘flu‘a]
Department of the Andhra State to protecr the mterest of the
Union in as best a manner as they can,
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The Late Mr. P. D. KARUNAKAR

Born: 5th September 1900
Died : 9th September 1953

Sri P. D. Karunakar was born
in Salem on the 5th September 1900
of an illustrious family of Indian
Christians. His father the late
Mr. K. T. Paul, General Secretary of
the Y. M. C. A. was a well known
international worker and a Christian
leader of progressive and outspoken
views. Sri Karunakar had his early
schooling at Salem and after a short
stay as student at the Agricultural
College, Sabeur, Bihar, left for the
United States of America where he
took the B. Sc. degreec in lowa and
the M. Sc.in Bacteriology in Rutgers.
He was a student of the eminent
bacteriologist Selman A. Waksman,
with whom he was associated in some
of the investigations on humus
formation.

He was appointed Agricultural Bacteriologist at the Agricultural

Colleg.e & Research Institute, Coimbatore in 1923, became Agricultural
Chemlst‘ in 1947, and later was appointed Principal of the College in 1950.
At the time of his death on 9th September 1953 he was Principal of the Sister

College of Agriculture at Bapatla,

In May he attended at Bantoung, Java, as
a representative from lndia,

P the F. A. O. meeting of Experts on Soils and
Fertilisers and later he was entrusted by that body with the organisation and
cor.lduCt of the International Training Centre of Soil Fertility Workers at
Coimbatore, as its Honorary Director from July to October 1952,

Sri Karunakar was an indefati
his .healt: it the call of duty. He was a stern but kindly disposed discipli-
narian and there have been occasions when even with those he had been
intimately as

" : s.ocxated with, he took an uncompromising attitude, on what he
sincerely believed, were inviolable principles.

gable worker who sometimes neglected

! ) As a member of the
ection his name was associated with many investigations, but

: 8 major contributions with fellow workers can be mentioned
(1) his work on the

o ‘ po‘ssibi]ities of Trichinopoly phosphate utilisation by
P acteria; (2) his work on the decomposition of green manure in
wetland conditions ;

e ond . (.3) his schemes to improve the fertility of marginal
an ) Investigations on the utilisation of molasses.
B . . . . - . -
. hise::jes hlj of'f1c1al duties Sri Karunakar took an active interest along
" entf: v‘nfe Mrs. Catherine Karunakar, in social activities both on
the estate and in Coimbator

e Town, where the i
, y were well known figures for
the last quarter of a century. He was also a keen Shikari :

May his sou) rest in pzace.

Chemistry §

Pollen and Pollen - Tube Studies in Rice®

By
M. K. VENKATASUBRAMANIAN, B. sc. (4g.), M. sc.

Introduction: It is a well-known fact that hybridisation play‘s a
very important part in the improvemen.t of all crops. \'Vork on rice
hybridisation has been in progress ab Cannbzftore for a»lperlod of nearly
forty years. In the course of this hybrldxsatw.n work it was noted that
interspocific crosses often failed to set see'd and it l?ecame evident that a
knowledge of the morphology and physiology of rice ‘po}len as ‘?eI'I as a
complete picture of the growth of the pollen tube within t'hc 1)1st,11kwas
necessary for tackling this problem successfully. The previous work on
this aspect was very scanty and incomplete.

An investigation was accordingly .mad.e il? 1939 ~ ‘fl? on tpe
following aspects: The possibility of germmatm.g rice pollen in artificial
media; the conditions required for such germination; how long the
pollen remains viable; the rate of growth of the pollen tube'dox-vn the
style; whether any differenco exists betw"een the' growth o.f Id1p101d an(:
polyploid pollen tubes and whether t}?ere is any difference in t‘he :ﬁte 0
growth in starchy and glutinous rices In regard to pollen tube growth.

Since the discovery by Von Mohl that pollen of many species g«;rmir};ted
readily in water, artificial gormination of pollen has been trxed.bytst:ivorall :olr:ir:‘;
Schloidon (1842) used sugar and golatine un'd Jost'(1907) germum{ eh 110“0 cilt :
in sugar-agar media. Sawyer (1917) in Ir.zs versicolor ()Lbserve;1 t : 3(1;;/ suu;r
solution prepared by adding the sap (.)ozmg out: from ‘uhe stauf ks to “? ! %he
golution was superior to 307, sugar solution alone in that in the orm}:lr c\t\ uix;lduce
tubes grow longer and wero not distorted. ‘Cooper (1939) has b(;ex; f’ o f:} j '
better gormination in the pellen of C’arwa' papaya by the adc lt'lOI‘l 0 Vnar.rlx'm,
lactoflavin, ascorbic and indole ~3 - acetic acids to the culture me(-lmm'. assiliev
(1941) in toroato found that boron in the form of bonjax or bor{c a(:)l/d prc?mot'od
pollon growth, the best medium being 15% sug_ur golutxon'plufx 0-003% l?orm acid.,
Bair and Loomis (1941) found that. in the artxﬁcml. germination of mm.zo p.ollcn,
s major factor of success is the dogroe of embedding of the pollgn grains in the
s6ill soft agar, best results being obtainod when grains wore two-thirds embedded.
Smith (1042) studied the effect of the addition of indole-3~- acetic acid, indole -
3 — butyric acid, naphthalenc-acetic acid, Vitamin B, and colchicine to the culture
medium on tho germination of the pollen of Antirrhinum majus and Bryophyllum
deegremonum. The effect of tomperatures on these cultures was also investigatod
by him. Ho found that the auxins favourably stimulated pollen germination and
growth. Evidence of favourablo stimulation by Vitamin I}, was not obtained while
colchicine was found to depress germination and growth.

Material and methods: (a) Material: The extensive varietal
collection available at the Paddy Breeding Station was utilized in theso
investigations, Observations were made both in the winter and the
spring crops of rice using the following varieties:

* Part of the Thesis submitted to the Madras University for the M. Se. degroo
examination, 1943,
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1. Diploid (20—24): GEB. 24, CO.1, CO. 6, CO.8, CO.10
CO. 13 and MTU. 9. ~

9. Aufo-tetraploid (2n—48): From GEB. 24 by colchicine

: treatment.

3. @lutinous rice: T. 120, White Puattu and Black Puattu.

4, Oleis:togamou.e rice: 'T.651. g

5. Wild rices: Diploid (2n—24) Oryza longistaminata,.
Teraploid (2n—48) Oryza eickingheri and Oryza latifolia.

(b) Methods: TPollen required in largo quantities for chemical
analyses and enzyme studies were collected on large watch glasses in the
field at the time of anthesis by tapping the panicles over watch glasses,
The pollen was passed through a sieve to remove anthers and other
extraneous matter. TFor germination studies in artificial media and
morphological studies where smaller quantities are quite sufficient a dozen
or more earheads containing the maximum number of unopened spikelets
were cut two to three inches below the ring at about 10 a. M. and taken
to the laboratory wrapped in wet cloth, then placed in a bottle of water.
Within an hour the spikelets open, and the pollen is freely shed.

The following methods for tracing pollen tubes in the pistil are in
general use: 1. In situ: In the case of thick styles as in Datura the
outer cortical tissne is dissected out exposing the axial strand of

conducting tissue in which the pollen tubes are found embedded. This

exposed tissue is stained. 2. In sections: Pistils are embedded in

paraffin, cut in serial sections and stained on the slide.

In the case of rice the technique had to be modificd owing to the
slender nature of the pistil. The entire pistil was stained at different
intervals after anthesis with cotton blue in lactophenol. Spikelets were

marked as they opened on a panicle and flowers thus marked out were

collected at half-hour intervals np to four hours. The pistils were
dissected out and placed in cotton blue iu lactophenol for four to six hours

and cleared in lactic acid. After they had cleared well two or three of
these pistils were mounted on aslide in a drop of lactic acid, tho b
the ovary was incised. the stigmas were spread out and the, cov
was pressed. In some instances the ovule
and the pollen tubes could be seen on

inside the m’icropyle. The slides were sealed in asphalt lac or a mixture
of gum mastic and paraffin,

ase of
er glass
8 were pressed out uninjured

To trace the course of the pollen tubes inside tho ov

. ary and for
observations of the nuclei the pistil b

o R one ‘ : 8 were fixed in Langlet’s modification
avashin’s fluid or Allan’s modification of Bouin’s fluid at intervals of

ﬁfteer.l minutes upto two and a half hours after anthesis and later at half-
hour 1nterva]s_3 till four and a half hours. The pistils were embedded in
paraffin, median longitudinal sections and transverse sections 15 1 to 20 2
were cut and stained in Haidenlhein’s iron-alum hmcmmtox;zlin and

he integument with their tips
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Fleming’s triple stain. Since extra-nuclear bodies got stained by both
these stains, for study of nuelei, sections were stained in Fuchsin
sulphurous acid and counter-stained with Kast Green.

For studying the gamctes, whose anthers were fixed at the time of
anthesis in Langlet’s modification of Navashin’s fluid and sections were
cut 6 pe thick and stained by the Feulgen and Fast Green technigue,

Observation: Pollen grains: Size, Chemical composition, Germi-
nation and Longevity: (i) Size: Though there is a certain amount of
variability in shape and size between pollen from diflerent rice varieties,
in any particular varicty there is a remarkable uniformity of size; further,
polyploid grains are Dbigger in size than the corresponding diploids; and
pollen grains are more uniform in diploids and tetraploids than in
triploids. This scems to be a natural corollary, as cell size is dependent
on the chromosome number (Darlington 1437). The diameter of the
tetraploid grains is about J23 time that of the corresponding diploid
grains, indicating that in volume the tetraploid is nearly twice that of
diploid grains.

(ii) Chemical composition: It has been cbserved (Czapek 1913,
1920, 1921) that pollen grains, just like seeds are provided with consider-
able food material. The moisture content of pollen in different species
and genera of plants varies from 5 to 5075 Even in the same species a
variation from 525 to 10-5% has been obscrved but on an average the
moisture content of pollen grain may be taken as 107, Lidforss (1899)
examining a number of species of pollen found the average moisture
content to be 107/. Starch has been found in many kinds of pollen; as
also small amounts of sucrose and glucose. In sugarcane too, it has been

found that the main reserve materials in the pollen grains are sugar
and starch.

In this investigation, pollen from a medium duration varicty CO, 1
was chosen for examination and the chemical analysis of pollen grains was
carried out according to standard mcthods,

The results of the analysis are presented below :

Enzymes Occurrence Remarks Moisture 6589
Diastase 4+ A high diastatic Ethor‘ ej\"mct”es 31429
activity was noted. roteins 20°69%
Crude fibre 3749,
Invortase + Very high activity. Ash 3'20';6
, Carbohydrates * ’
Pcetinase - Fooblo. arboliyira .5\.
(by difiercnce) .. 620707
- .0
Cytase - —
. [a74
Lipase - ili()_t:)i
“Popsin + "“ Reducing sugarg 14119,
. ) Sucruse 25189,
Trypsin + A high tryptie Starch 0669/
.o LAt/
acbivity was noted,

Other car “drate 127
ier carbohydrates 13-12%,
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From the results it is clear that the rescrves are mainly carbo-
hydrates and proteins, the former in the form of reducing sugars and
starch. By qualitative microghemical tests it was established that the
starch grains in pollen were from 27 to 54 u in length. The presence of
cellulose is indicated both in the pollen grains and in pollen tubes; callose
and pectins were also noted to be present in pollen grains.

Enzymes: Several investigators have noted previously that various
enzymes exist in pollen grains and play an important part in the nutrition
of the pollen tube as well as in the penetration of the stylar tissues, by
the pollen tubes, Erlenmeyer (1874) found evidence of diastatic activity
in pine pollen. Green (1891) studied the digestion of starch in tissues of
Lilium and concluded that “the starch was evidently in the process of
digestion by the diastase, ministering to the formation of cellulose
composing the walls of the tubes.”” Kamman (1904) found diastase,
invertase, and a proteolytic enzyme in rye pollen. Paton (1921) reports
the presence of diastase, invertase, pectinase, catalase, reductase, pepsin,
trypsin and erepsin in the pollen of several varieties studied. Dutt and
Ayyar (1930) observed the presence of diastase and invertase in sugar-
cane pollen. On analysis, rice pollen shows a high percentage of sucrose,
starch and proteins while the other extractives are not low. As such, rice
pollen was tested for the presence and relative activity of the enzymes,
invertase, diastase, pepsin, trypsin and lipase and also for pectinase and

cytase, as these are said to aid the penectration of stylar tissucs by
pollen tubes,

Diastase: Rice pollen has a high diastatic activity ; the hydrolysis
of starch being almost complete within the first 24 hours. When
examined for the nature of the amylase system present it was found that
both the saccharogenic and the dextrogenic types were present. In the

glutinous variety of rice it is presumed that the dextrogenic amylase
system is more active,

o Invertase : He-re too, rice pollen shows a high level of invertase
activity the hydrolysis being complete within 24 hours itself. Pectinase

activity on the other hand is only slight. Cytase and lipase were tested
for and found to be absent in rice pollen,

pepsin was present at a high level of activit
in an active form,

Among proteolytic enzymes
y. Trypsin also was present

_ Ar.tiﬁcial germination of the pollen: Kxperiments on the artificial
germl.natlon of rice pollen conducted in India, Japan and Philippines and
at Coimbatore 1925 and 1934 had not been successful.  As pollen viability

.is of great importance in rice breedin a fresh bhi
s bt oaport g sh approach to this problem

Experiments were tried on oy
. : pollen from three varieties, an carly
duration type CO. 13, medium CO. 1 and late CO, 8 ; all trials were made
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with water, before trying various other rutrient media. The following
technique gave consistent and reproducible results in pollen germination
( Venkatasubramanian 1943). Given proper humidity and tempera.tu.re,
rice pollen germinates without any culture solution. The hvurmdlty
requircd is 100 per cent but it is important that it is not supplied by a
sheet of water directly underneath the pollen, as the percentage of
bursting was very high when humidity was maintained in this manner,
Tt was found best, after a number of trials, to germinate the rice polien
inside a moist chamber. The bottom of the moist chamber was filled with
water and a layer of cotton wool or filter paper soaked in water is placed
inside. The pollen is dusted over a glass slide and the slide placed on the
filter paper, with the pollen side upward., The moist chamber is
then placed inside a chamber in which a temperature of 28-29°C is
maintained. CGrown in this manner, rice pollen gives from 50 to 607
germination and the length of the tubes varies from 130 2 to 140 g, with
a maximum of 238 p.

In culture media, 107 sugar in an agar medium gave the highest
germination, which, however, was only 14%. Addition of growth-promot-
ing substances, like indole-3-acetic acid, thiamin, lacteflavin ete., in small
quantities is reportod by several workers to improve the germination and
growth of pollen tubes but in respect to rice pollen no increase was
noticeable either in pollen germination or in the length of pollen tutes by
any of the substances noted in the table below:

Chemicals added to

10% sugar and Particulars Remarks
0'7% agar
Indole-3-acetic acid 1/10,000 No germination, protoplasm
granular.
1/100,000 do.
1/1,000,000 Samc as control®
1%, Diastase Ono drop in 10 c.c. No germination.

of medium.

Gormination in control (10% sugar and 07 agar) did not cxeced 12705
maximum tube length was 47 e

Chomieals added to

10% sugar and Particulars Remarks
U7% agar
19, Diastase. 6 drops in 10 c. c. of medium. No germination.
10 do. do.
Yeast.

One drop of 019 yeast

2 or 3 tubes in a tield as in
to 1 c.c. of medium.

the control,
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Chemicals added to
109, sugar and
077, agar

Particulara Romarks

One drop of 1% yeast” to T do.
1 ¢. c. of medium. :
One drop of 10% yeast to Burstings many. No gor-
1 c. c. of modium. mination.
Pistil cxtract. 80 pistils ground with puro
sand in 10 ¢, e. of wator.
Oue drop to 1 ¢, ¢. of medium, Protoplasm granulated.
No gorminatior.
One drop of 10 timos diluted do.
extract to 1 c. ¢. of medium.
One drop of 100 times diluted No germination.
extract to 1 ¢. ¢. modium.

Rice germ extract. 25 germs from sprouting sceds

were ground with puro sand
in 10 c. c. of water.

Ono drop to 1 c. c. of culture Protoplasm granulatod.
medium.

One drop of 10 times diluted No germination.
extract to 1 c. ¢. of medium.

One drop of 100 times diluted Same as control.
extract to 1 ¢. ¢. of modium.

Honey (in place of Honoy was added to the luke-
sugar) & 079 agar. warm agar solution.

2% honey. No burstings. No ger-

mination.
109, honey. do.
20% honey. do.

Calecium nitrate, 0°01 M and 0:001 M. Granular protoplasm. No
gormination,
Potassium chloride. do. do.

(4) Effect of Rkydrogen-ion concentration on pollen germination :
Lloyd (1917) observed in Lathyrus odoratus that an inercase in the rate
of pollen-tube growth took place when acetic acid was added in
concentration of N/25600 to N/1600 to 40% sugar solution, Drink (1925)
concluded that pH may modify pollen-tube growth through
effect upon the chemical reactions attending the digestion of food
reserves. Studies were made on rice pollen to test the effect of diffe
H-ion concentrations on the germination and growth. A |

values from 5:28 to 8:04 was tested in media adjusted to
values by means of M/100 malic
sodium hydroxide,

dusted with pollen a

a dircet

rent
range of pH
: different pH
acid, N/100 sulphuric acid and N/100
The culture media were spread on glass slides

and
nd then kept inside a moist chambe

r maintained at
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98.5°C =+ 05°C and 1009 humidity. The results are presented in
Table below :

Variety Co. 13

T J ‘al No. ains No. of grains
P lmﬂloxlc\aor;l?xfo%lmns o glfngs!tmnS . genniﬁntcd
529 279 60
559 237 30
591 292 T4
624 244 80
647 . 258 84
664 195 ° 4
681 277 1
697 100 14
717 260 6 R
758 192 . nil
773 218 nil
80t 271 nil

664 ' 241 .62
(Sugar agar) P '

Mixed sowing to induce pollen germination: This method was
employed successfully by Branscheidt (19305, He found that poﬂ.en of
Lilium tigrinum, which gave no germination in any culturcl media was
induced to germinate by mixing the pollen with that of Helianthus. ' In
a similar manner rico pollen was mixed with the polien of Vinca minor
and sown in a 107 sugar agar medium to see if the germination of rice
pollen could be stimulated. Examination after one hour showed that
only Vinca pollen had germinated and developed long tubes. Rice pollen
did not germinate.

A consideration of the results on artificial germination of rice
pollen shows that rice pollen is very exacting in its requirements for
germination,  Unlike the pollen of many graminaceous plants, which
readily germinate in sugar agar media, the germination of rice pollen in
artificial media has not so far been achieved with any measure of success.
Addition of growth-promoting substances, various acids and chemicals
to the sugur agar media has been of no help in providing a favourable
substratum for the growth of the pollen tube of rice. In most cases,
the pollen mercly formed a few short tubes, without any further growth.
When placed in media of low concentrations the contents in most of the
grains burst; only a few grains showing protuberances that for all
practical purposes could not be regarded as germination., In media of
higher concentrations the presence of numecrous unburst grains with
knobs was characteristic.  But the same rice pollen which refused to
develop tubes in any culture medium  germinated freely on a dry slide
placed in a moist chamber maintained at temperatures hetween 25 and
29°C., and humidity 100% As to why the behaviour of rice polien
towards culture media and mere moisture should be so different, is not
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Zaiy tolexplam_' The fact that in the moist chamber, the pollen grains
t:mpzr;&};urgee;z?énited.dqui_te readily but under certain combinations of
thoso provided. th umidity also developed fairly long tubes, indicate thatb
and ot B e most favourffmt?le conditions for absorption, swelling
to thf Poller; b ut.under conditions, where the water is added direct
tho excess wat ursting usually results, It is likely that in such a caso
phb;{omcmn‘wer proves injurious in a purely physical manner. Such &
although not east-coimd-ered by Brink (1924) as predominantly osmotic,
pollen grains Tt oo independent of the imbibitional processes of the
and the hi h. scems obvious f}‘OIn the low water content of rice pollen

igh percentage of protein colloids in it, that imbition is the

chief th ;
grains. ough not the sole factor, in the swelling and bursting of the

v, the me'fllillfniaigse Oitge pollen grains bursting in low concentrations of

" the swelline capm'ta ly due to t.,he rate of absorption being in excess of
in all concfntrp:'01 y of the grains. It is characteristic, however, that
tube was obsear logs of the sugar agar medium no bursting of the pollen
or often less thaiet}; (ﬁfter the formation of some short tubes equal to
completely check de iameter of the pollen grains, further growth was
of the pollen tut ed. The cause of such premature cessation of growth
seem . ube cannot be attrihuted to insufficient food supply and it

8 probable that other factors are at work in checking growth.

secreti'(frilse B;ltglil;aholfdrice has been observed to contain no special
germinati(m of poll e b'y Jost (1905.)’ Martin (1913) and others that in
any secretions ip § en grains, the fuflctlon of stigmas that do not produce
pollen seoms : o regulate the ¥n'01sture supply. On the rice pistil, the
germination ; t}? %et the requisite conditions of humidity for easy
by the solvént f;c:rther growth of .the t:,ube ineide the pistil being aided
therein. In cult fon of .the growing tip and by the enzymes produced

ulture media these conditions are rather difficult to get,

8o that the artifici <. ; !
great difﬁculty_l cial germination of rice pollen isachieved only with

very ml:xo:}ﬁ:lntyh:fti:ce ptollen.: In rice, varioties are found which differ
these varieties itvw: 2% which they come to flower. In hybridising
very effective si 8 noted that adjusting the time of sowing was not

since many of the varieties were season-bound. It was

therefore felt that if
) pollen could b . .
help in such hybridisations, Fur:hé)rreserved for somo time it would

transported to places where the female P

sation work i ;

P quiltlz ;Illlczleléga%rclane long:dlstance shipment of pollen has been

found that barle sn“ (Sartoris 1942). Anfhony and Harlen (1920)

Sl e “)1' foloen rema,me('l viable for 24 hours in a cool dark room

moisture - giein dc.)se van Tieghem cell with a piece of pea leaf as
g medium.  Takashi (1927) found that in Japan 40%

such preserved pollen could be
arent grows best. Tor hybridi-
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humidity for barley and 507 humdity for maize gave the best results,
However, he observed that the duration of pollen viability was rather
short for these two cereals. Sugarcane pollen has been preserved by
Dutt (1929) at temperatures between 5°C and 12°C and 839% humidity
in an atmosphere of carbon dioxide for 13 days. Vijayasaradhy (1939)
found that carbon dioxide atmosphere was not necessary and he
successfully preserved sugarcane pollen for six weeks at temperatures
between 9°C and 13°C and 90% humidity. Ayyangar and Rao (1936) were
able to preserve Sorghum pollen for six days by keeping the pollen in
paper packets at 10°C. Traub and O'Rork (1936) have been able to
preserve papaya pollen for five months at 34°F and 13% humidity. It
appears that temperature and humidity are the chief governing factors
in pollen prescrvation.

Viability tests ‘made on rice pollen at half-hour intervals after
collection showed that the pollen loses its viability quickly under normal
conditions of temperatures and humidity. Lxperiments were made
to test preserved pollen 24 hours after collection. This period of 24 hours
was fixed so as to obtain fresh stigmas for testing the viability of pollen
and to avoid vitiating the results by using immature stigmas.

Pollen from CO 8, a winter crop was collected in the field ona
clean glass surface at the time of anthesis and was transferred to dry
and sterile tubes which were kept at 07, 47, 107 and 15°C. The pollen
was tested 24 hours afterwards on fresh stigmas. The pollen was found
to have caked and only that kept at 10°C showed a tendency for
germination. Spikelets from matured, undehisced anthers were kept
at 0°, 4°, 10° and 15°C and the pollen from these was tested 24 hours after
storage. In this case also there was no germination and the pollen had
agglutinated. To get over this difficulty spikelets were kept in a moist
chamber at 10°C in which the humidity was maintained at 839,
Examination of the anthers 24 hours after storage showed that the pollen
was powdery. The pollen when dusted on fresh stigmas germinated and
10 minutes after dusting pollen tubes had entered the styie as in natural
pollination. There was no germination 48 hours after storage. Spikelets
from a spring crop of (10'8 were preserved according to Vijayasaradhy’'s
method (1939) at 5°, 8°,13° and 15°C. and 85%, 90%, 95% and 989 humidity.
On dusting the pollen on fresh stigmas 24 hours after storage it was seen
that in all combinations of temperature and humidity the germination
was poor, being not more than 2 or 3 grains on a pistil. Even fresh pollen
when dusted on stigmas did not germinate. This might be due to the
high temperature and low humidity in the field at the time of dusting.

Pollen tube growth in Vivo: The pistil: The ovary is monocar.
pellary, unilocular and ovoid. There are two terminal styles arising
from the tip of the ovary. Two vagoular strands branching off from the
base of the ovary run laterally and are continued inside the styles. The
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::tylg; anﬂ.lst of a tapering column from the upper holf of which arise 60
o elicate branches. Tach branch is about 13 mm. long. These

brar?ches in turn give off papille each about 504 long.  Thesc serve a8
resting places for the pollen grains,

betwee(;xle;mm:tgm of the pollen on .the stigma: Spikolets were emasculated
. A. M., covered with bags and pollinated with fresh pollen
between 10 fmd Ll A. M. when the flowers normally open. Pistils were
removed at intervals of 1, 2 and 3 minutes after pollination and examined

both fresh and stained in iodine-potassium iodide. 1t was found that the

1 i )
{)ol.en grains had d.eve:loped protuberances at the germ pores in less than
wo minutes and within 3 minutes these grew into short tubes.

o The role of the stigma in germination of pollen falls under two
distinct categorics. Artschwager and Starret (1933) found in the sugar
beet t?l&t the epidermis of the stigmatic lobes was covered with a swees
sceretion very favourable for pollen tube growth. They further found
th-at the plastids of the stigmatic papitl contain protein crystalloids.
Ziegenspeck (1926) observed that the siigmatic cells of Alopecurus and
Phleum have pores on their walls and are loaded with starch. Pollen
tubes were seen to enter the stigma through theso pores. Jost 1905
found on examining the stigmas of Dactylis, Glyceria and Secale a thin

film of liquid at the point of contact where the stigmas were pressed
under the cover glags,

Kearney (1923) and Ayyangar (1938) on the other hand could not
detect any secretion in cotton stigmas facilitating germination of pollen.
Ayyangar observed that the stigmatic cell walls are mucilaginous and
that they absorb water and regulate the water supply to the p?)ll(m grain,

%1rrt111a1‘lytll\la1"tin (1913) _i“ Trifolium pratense conducted microchemical
ests on tho stigmas.  His tests showed no sugars or starch in the piapille

fmd he concluded that the function of the stigma in pollen germination
is to regulate water supply.

. thTo determine whether there was any sugary stigmatic secretion in
zlh(l:kenef;rty:es frO}n abm?t 300 pistils were carefully dissected out and
Dained off in‘;VO mlr;lutes In 3 c.c. of distilled water. The water was
5 drops of aO;(;?talizltzitctub? :pd to 2 c. c. of this water were added

0 solution of
0?“25&“&?&(1 S\ﬂ}phuric acid were run ;)ntoa]tg)ll;al?oatl‘;f)l:r]:(()}f t":?odtfbcc.frco.moaf;
I\:Vv{i)th crush;il ast):’TS:ethzf : violet sing indieated the absenco of sugars.
styles. Further examinatiozs“zofshfowed t'h:\.t SUgATS were present in the
and without cover slips failed to drizi?os?zzlﬂ unde‘r the microscope with
on the stigma. In all the species of diplo: n a trace
pollen tube was seen to emerge from a II))OII‘

of free moisture
d and polyploid rices only one
en grain,
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The course of the pollen tube inside the style: Tn general, pollen
tubes could be seen just entering the style may encounter any of the
following conditions depending on the particuiar type of siylar tissue.
1. The style contains an outer cortex and an inner conducting tissue
hollow and the stylar canal is sometimes lined with glanduiar cells as in
Iris ete. 3. The style is slender without any specialised conducting
tissue, The pollen tubes pass down the stylar tissue. The rice style
belongs Lo the lasy class,

along which the pollen tubes travelas in Datura ete. 2. The styleis

Within five minutes after pollinationa few of the pollen tubes
could be seen just entering the style.  Within ten minutes most of the
pollen tubes had entered the stylar tissne and some were halfway down
the style. The contents of the pollen grains were scen to align them-
sclves and migrate into the tube. Many tubes were found to bulge at
their tips and stop growing further while in a few cases, despite a small
bulge growth was continued. Inside the growing tubes staveh grains
could be seen throughout the length of the tubes. The contents of the
tubes move towards the tips forming swellings which increase in size in
the later stages of growth,

Obsorvations mado in the pollen grains and pollen tubez showed ihe
appearance and continued presence of starcli, This is not uncommon thaugh by no
means universal. Ishikawa (1918) observod that the plasm of the pollen tubes of
Ocnothera contains starch granules which arc fusiform, spherical or ellipsoidal hut
never uniform as in pollen grains and concluded that the starch grains undergo
some chemical change owing probably to thoir boiug used up in the nutrition of the
tubo. Renuoer (1919) found that in Oenothere the ripo living pollen graius were
always packed with starch which in the germinating pollen grain is trausformed
into fat. 1o obsorved that in germination the starch grains pass mostly into the
pollen tube whore they woro soon ‘oroded?’ into very smatl bodies as they
gradually disappearcd. Brink (1924) following the digestion of reserve material
by mierochemical tests in the pollon tubes of Vinca minor observed that when the
longer tubes had reached their maximum length tho reserve cither greatly
diminished or disappeared complotely. Most provious workers in the ficld would
appear, however, to associate starch with tho role of a roserve food substance
rathor than as an intermodiate regulating the metabolic activity of the growing
pollen tube.

Observations made in pollen tubes of rice point to a different type
of role for the starch. Initial examination of the tissues of the pistil
showed ouly a limited occurrenece of starch. The pistils were cleared in
109 chloral hydrate for 6 to 12 hours, stained with iodine and examined
under the microscope. The test proved negative in the stizmas and the
style; the pericarp alono giving @ positive indication for starch. The’
pollen grain, however, as already said contained considerable amounts,
but detailed observations made during its germination and growth showed
that the initin! amount of starch present in the grain could form but a
small fraction of the amount finally found in the tube. During the carly
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stages of growth of the pollen tube it was observed that the grains get
emptied of their starch granules.

Microchemical tests: Since the formation of starch in living plant
tissue is in response to changing conditions of sugar concentratious, the
pistillate tissues in which the pollen tube grows were analysed for sugar8
by microchemical methods. The analysis showed that the growing pollen
tube traverses a region of the pistil which contains considerable amounts
of sugar and a free interchange of these substances between the pollen
tube and the pistillate tissues should be taking place as a result of osmotic
differences. It was noted that pollen tubes traverse all regions in the
stylar tissue except the vascular portions. There was no ecvidence of
disorganisation of the cells adjacent to the tube but the cells were secn
to have got compressed by the invading pollen tube, indicating the
intercellular nature of its growth. The presence of pectinase in the
pollen grains has been demonstrated previously and it is probablo that
with the aid of the pectinase, the growing pollen tube digests the middie

lamellae and forces its way between the cells by the hydrostatic pressure
exerted by its contents,

The course of the pollen tube inside the ovary: Pollen tubes were
seen to enter the ovary in about 30 minutes after pollination and in
another 30 minutes in many cases they were seen near the micropyle and
in some cases inside the embryo sac. In a few pistils fixed 45 minutes
after anthesis pollen tubes were seen near the micropyle. Inside the
ovary the tubes were seen to travel over the integuments. In a few cascs
it was observed that the tubes invade the integument and picrce the
nucellar tissue. The pollen tubes when near the micropyle were found to
cop‘oain two male gametes at their tip. The tube passes through the
micropyle, works its way between the cells of the nucellus and then
enters the embryo sac, passing through one of the synergids and finally
reaches the base of the egg. A number of darkly-stained granules uls-o
were seen deposited near the egg. In most of the ovules examined 2 to
2} hours after pollination such deeply stained granules were evident.
These have boen called X-bodies and have been considercd by various
workers as characteristic of fertilization, (Wheat, Watkins 1925 ; sugar
beet, Artschwager and Starret 1933 ; Eleusine coracana Krislmasv;ami et
al, 1937).  In other plants pollen tubes have been k,nown to traverse
f)ther parts of the gynaecium before entering the ovales. Knight (1917)
in plums observed pollen tubes going beyond the ovules a,ndé entering
ot}:efl pa;tls Of’;ihe flower. 1In rice no such abnormal behaviour has been
notea. 10ugh as many as seven pollen tubes have been noted entering

the micropyle never more th
ah one pollen tube and ¢ >
have been seen inside an embryo sac two male gamectes

Rate of growth of
o pollen tubes: W
in rice from the timo of erm atcie(sm . The rate of growth of pollen tubes

o their entry into the embryo sac
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appears to be uniform. Five minutes after pollination the tubes were
seen to enter the style covering a distance of 3004 in the stigma; in
15 minutes many of these had covered another 675 u in the style and in
half an hour after pollination the tubes had reached the ovary covering
1500 4. In the next 15 minutes the pollen tubes had travelled about 600
inside the ovary indicating that the rate of growth is fairly uniform,

Nuclear behaviour: Colinsky (1893) found that pollen of many
grasses including 7'riticum was 3-nucleatc at the time of shedding. This
3-nucleate stage would appear to be a characteristic of (‘ramineae as this
condition has been observed by Cannon (1900) in Avena falua by Miller
(1918) and Weatherwax (1923) in maize and Dutt et al (1932) in sugarcane.
Acctocarmine smears of anthers boiled in chloral hydrate showed pollen
grains to contain three nuclei, the vegetative nucleus taking the stain
very very faintly. Acctocarmine smears of anthers from spikelets that
are Likely to open the following day showed two male nuclel in the
pollen grain indicating thereby that the male nucleus divides at least
24 hours beforc anthesis. Secctions of anthers stained by the Feulgen
techiniquo showed the gametes as spindle-shaped bodies embedded in the
dense protoplasm of the pollen grain. They contained a number of
chromatin granules and a few showed a sheath of cytoplasm. There was
no evidence of even a single vegetative nucleus. That the vegetative
nucleus does not get stained even with Feulgen may be due to (1) the
chromatin of the vegetative nucleus is too finely dispersed to be casily
visible, (2) the chromatin is of a different composition from that of
the other nuclei (Gardiner 1935) and (3) the tube nucleus is disintegrating,
Since the vegetative nucleus stains rather imperfectly even 24 hours
before anthesis and since it does not get stained with Feulgen at the
time of anthesis I believo that the vegetative nucleus disintegrates as in
Crinum (Suita 1937), Tradescantia, (Sax 1933) and Portulaca (Cooper 1935)
and therefore plays no part in the growth of the pollen tube.

Migration of nuclei: Tn barley, Popo {1937) observed the male nuelel inside
the pollen tube 10 minutes after pollination. In Scilla Brink (1924) found that tho
migration of the genorative nucleus took place onc hour after pollination.
Ishikawa (1918) suggests that the malo nuclei are dragged by the plasin of the tube
causing tho movement of the nale colls towards the embryo sac.  Welsford (1914)
observed that the ecytoplasm of tho germinating pollen grain has a streaked
appoarance suggesting that tho suelei are carried out by the streaming of the
eytoplasm.  She furthor observed that the protoplasm of the tube after the male
colls aro formed no longor had the appearonce of active streaming but appearcd as
if it had been disturbed by a moving body.

In rico pistils fixed 10 minutes after pollination thc.gcrmin:\?ing
pollen grains showed streaked cytoplasm inside suggesting its flow into
the tube. The following stages of migration of male nuclei were
obgerved.

(i) In the pollen grain itself. Male nuclei that had not migrate-d
were scen side by side inside the pollen grain. (i) In the pollen grain
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I:?:ﬁmtl“g one @hind the other (plate 1 fig 5 & Text fig. 11), (iii) In the
11'9 risn tuXe inside the stgma, (iv) In the pollen tube inside the stylar
gion. careful examination of the preparations suggests that the

nuclei i
) el are carrle(.l down the polien tube by the streaming of the eytoplasm,
16T¢ was no evidence of active migration.

(h) Pollen tube growth in polyploids: To study the relative
growth of pollen tubes in tetraploids, pistils of Oryza cich.i'nghr:ri (2n = i8)
and_ &uFotetra-P\Oid GEB. 24 were fixed at various intervals after self-
POUl‘natxon and examined after staining both the entire pistil as well 48
sections of pistils, It was observed that in the former the behaviour
;f ‘thc’ po%len tubes was quite similar to that of diploids, Whe time taken
or reaching the embryo sac was about one hour after pollination, Pollen
tube growth in the autotetraploid GEB. 24 was found to be different
frOI]n that of GEB. 24 diploid in that even 4 hours after pollination the
polien tubes had hardly penetrated the stigmatic papillac and about 50%
of the pollen tubes had burst. For determining the relative size of the
P?“en tubes emerging from diploid and polyploid pollen grains the
dxame.ter of 50 tubes was measured as close to the grain as possible since
the diameter of any pollen tube was not uniform throughout its length
Mgasurcmcnt had to be limited to varieties with white sliogma as in those’
with purple stigma the course of the pollen tube was not clearly visible.
Measurcments are given below in Table X VIIL.

TABLE XVill

< . i - . Averago
Species Diameter No. of Total No. of Ny .
in @ tubes tubos dl“‘ill'llo/?m
GEB. 24 (2n) (Oryza sutiva) 54 o 57 50 702
72 45
do. () (Oryza sativa) 72 46 50 7-18
. 10'8 4
Oryza latifolia (4n) 3.9 17 50 568
59 21
. 78 12
Oryza longistuminata (2n) 39 12 50 561
59 33
78 5

. 'F)hough t-h.e average diameter of the pollen grains in tetraploid
(GEB. 24) was higher than that of the diploid the average diamcter of
the pollen tubes of both diploid and tetraploid GIEB, 24 is about the same.
In the case of wild rices Oryza latifolia and 0. longistaminata the tubes
are somewhat smaller in diameter than those of cultivated rices,

. .dWTh o view to fstudying the behaviour of the pollen from a
fI{)lOl' plant on the stigma of a tetraploid plant and wvice wversa the
otlowing crosses were made between diploids and tetraploids
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GILIB. 24 (2n) > LB 24 (4n) GEDB. 24 (4n) X Oryza coiliinglori t4n)
GEDL 24 (40) 3¢ G1IB. 24 (2n) GEB. 24 2n) X Oryzalatifilia {(41n)
GEB. 24 (2n) ¥ Oryza cichingheri {(in) GLEB. 24 (4n) X Oryza latifslia (4n)

The wild species, O. eichingheri and O. latifolia could not be used
as the femalec parent owing to the caducous nature of the spikelcts,
The cressed spikelets were colleeted at the end of 15 minutes,
30 minutes, one hour and two hours after pollination and stained in
cotton blue in lactophenol. It was noted that with the exception of the
pollen of O, eichingheri which germinated freely when dusted cither
on a 2u-stizma or 4n-stigma, pollen from tetraploid when dusted on
2n.stigma did not germinate ; all bursting on the stigma itself.  When a
diploid pollen was dusted on a tetraploid stigma, pollen germinated,
many of the pollen tubes burst within the stigmatic region and some of
them entered the ovary. There was no sced setting.  O. latifolia pollen
when dusted on tetraploid and diploid stigma behaved alike. There
were only short tubes which burst on the stigma itself.

Blakeslee at al (1923) and Buchholz and Blakeslee (1929) working
on Dature mention three possible causes of failure of sced-setting
mentioned by them viz., (1) Failure of the proper union of the germ with
both the cgg and the polar nuclei, (2) Failure of the zygotes to develop
after fertilization and (3) Nutritional difficulties resulting in the death
of the embryo are likely to be operative in the case of rice also.

Pollen - tube growth in glutinous rices: In glutinous rices part of
the carbohydrate reserve in the endosperm as well ag in the pollen grain
is a dextrine staining red with iodine unlike that in the ordinary variety
where the reserve is partially starchy. This glutinous character has been
found to be a monogenic recessive to the normal starchy character. On
erossing a glutinous with a non-glutinous variety of rice, the anthers of
F, plant contain a mixture of starch and glutinous pollen grains in equal
numbers (Parnel 1921). The F, on selfing bears noun-glutinous and
glutinous seeds.  According to expectation the mnon-glutinous and
glutinous grains should be in the ratio of 3:1. Actually there is a
significant excess of non.glutinous grains,

Similar behaviour was observed by Brink and Mac Gillivray (1924)
in the waxy and non-waxy pollen of maize and the chief reason adduced
for the significantly less number of grains with waxy endosperm was
the different rates of growth of pollen tubes in the two grO}xps. Brink
and Buruham (1927) also in maize, came to the ccnclusion that t.he
difference in rate of growth of the two kinds of pollen tubes was during
the period they were dependent on the pollen reserves and .when the
pollen tubes became dependent on the pistillate tissue for thelr. growth
the rate of growth was the same. To find out if there was any difference
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in the rate of growth of the pollen from glutinous

aud non-glutinous
rices the following combinations were studied.

i. (a) Self-pollinated glutinous pistil.
(b) Self-pollinated non-glutinous pistil.
ii, (a)
{b)

iii. (a)

Glutinous pistil pollinated with non-glutinous pollen.
Non-glutinous pistil pollinated with glutinous pollen.
Glutinous pistil pollinated with a mixture of glutinous and non-

glutinous pollen takon from an 17y
glutinous.

plant of glutinous X non-
(b) Non-glutinous pistil pollinated with pollon from tho samo sourso
ag (iii) (a).

In self-pollinated glutinous and non-glutinous pistils stained in
iodine-potassium iodide 5 minutes after pollination pollen tubes were
seen entering the style. In pistils of both, fixed one hour after self-
pollination, pollen tubes had reached the micropyle indicating the same
rate of growth of pollen tubes. In (ii—a) and (ii—b) pollen tubes of
both groups had reached the micropyle an hour after pollination
indicating that the rate of growth was not affected by the nature of the
pistil. (iii) Pollen tubes of both groups were seen to enter tho style
five minutes after pollination and enter the ovary 30 minutes after
pollination. Since there was no difference in growth even when the
Pollen tubes were dependent on their reserves it has to be concluded that
there is no difference in the rate of growth also,

Pollen tube growth in cleistogamous rices: In the cloistogamous
flowers of Viola odorata Madge (1929) observed tho pollen germinating
ingide the anther, pushing through the anther wall and growing towards
the stigma. Corezynski (1932) observed that in cleistogamous flowers
pollen tubes penetrate the wall of the anther. The growth of pollen
tubes was studied in a cleistogamous variety of rice where the spikelots
are unable to open due to the earhead being enclosed within the sheath,
In all cases anthers were seen to shed pollen freely on the sbig
pollen germinated and the tubes were seen to go down the style,
was no instance of pollen germination inside the anther,

ma, the
There

Conclusions: A study of the morphology of the pollen of several
varietics and species of rice did not reveal any marked difference in shape
though some difference was noted in their size. The volume of the

tetraploid pollen grains was twice that of the corresponding diploid

pollen and was found to contain g high percentage of carbohydrates and
proteids. The enzymes, invertase, diastase and pectinase, pepsin and

trypsin were present in the pollen. The pollen is delicate and after the

ly for a short time under natural
emperature and humidity the pollen
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Gormination of rice pollen in nutrient media wasvurhlsuccissful lll):z
under optimum conditions of temperature and 1.1um1d1ty. ttl;:e pzuen
germinates frecly without any media. Gametogenesis occursin tao "
grain at least 24 hours before shedding. "I‘l'le sperms ba;‘ere o
bumber. The vegetative nucleus appears to disintergrate before p
germination.

Pollen grains germinate freely on the stigma and the l\?:l:;n :nuat;(:z
could be traced up to their entry inside thfz embr§'o sac. A stigmntic
8ecretion could be detected.  Pollen grains fa.llmg.on : iella.e %vithin
Papillae germinate quickly and penetrate t"he é?tlgm:mc px(lfents of the
three minutes after pollination. On germination the.c((i) o0 with tho
pollen grain stream into the tube and the sperms are carried & ewg starch is
Current into the tube. There are evidences»to_ sho“’} t‘:)llat‘ 2ecessary to
formed during the growth of the tube. This 1s pfoﬂ)a 3’){ sugars from
restore the osmotic cquilibrium disturbed by the inflow
the pistillate tissue.

The rate of growth of pollen tube is uniform in meStilOf t};(lal::r:lt;f;:
®Xamined. In autotetraploid GEB. 24 the growth obt .e il;gercel]u]al‘
Wwas slow. Tuside the style the growth of the pollen t}x le); 1:0re condition;
there is no disorganisation of stylar tissu(?. pnder Coimba s no evidence
fertilisation occurs two hours after pollination. There wa geen at the
of polyspermy though as many as seven pollen tubes were
micropy]e,

The diameter of the tetraploid pollen tube was four:}dbt;)8 l(:))ffa :;1:
8ame as that of the diploid one. The diameter of the poflle;r}x1 ucumvamd
tetrapoloid and diploid wild rices was less than that o 1 ide cultivated
ones.  When the diploid pollen was dusted-on the tetrap othere gwas he
germination was good whercas in the reciprocal crosses h o
germination. Pollen of O. eichinghers (4n) was found to germinate equs
well on stigmas of both diploid and tetraploid plants.

Studics on the rate of pollen tube growth in glutl?o‘u: andm:lt;z:rii}g
rces did not roveal any ‘certation’. The p'ollen of ¢ efxlsi)v(iizzs ous rice
g8rminates only on tho pistil while ir'x the cleistogamous .

Plants the polien often germinates inside the anther.

SUMMARY.

1. A detailed study of pollen and pollen tubes in rice has been
made, .
material in the pollen consists of sucrose,

o food : invert:
2. Stored up In addition the enzymes, invertase,

Teducing sugars, starch and proteids. frion the enymes,
dmﬂt“so. pectinase, pepsin and trypsin were lou ; -
werminate freely on a clean, dry g

2]

37 wag found to
3. The polien wi maintained at a temperature of

slido kept inside a moist chamber
28°.29' ¢ and humidity 100
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4. Rice pollen which does p
natural conditions was successfull
of 12°C and humidity 859,

5. Examination of fresh
secretion.

ot live even for a few hours under
¥ preserved for 24 hours at a temperature

pistils did not reveal any stigmatic

6. The pollen tubes appear to draw their initial nourishment from
their own reserves. Evidences show that the sugars in the pistillate tissue
are also utilized by the growing tube,

7. There was no evidence of polyspermy,
many as seven tubes were seen entering a microp

8. The rate of growth of, the pollen tube

germination to its entry into the emb
about 2:5 m.m. in one hour,

though in some cases a8
yle.

from the time of pollen
ryo sac appears to be uniform being

9. Polyploid tubes are slower in growth th
the pollen tubes of polyploid species of wild rices
same rate of growth as those of the diploids.

10. Pollen from a diploid plant was found to germinate well on &
tetraploid stigma and grow down the style while in the reciprocal crosses
there was no germination, all the polien having burst.

11. The starchy and the glutinous pollen tubes were found to have
the same rate of growth on either type of pistil.

12. Pollen of cleistogamous rices beha
filaments elongate, anthers dehisce and the

where it germinates normally. The
inside the anther.

an the diploid oncs bub
were found to have the

ve as in normal ones; the
pollen is shed on the stigma
pollen was not found to germinate
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Breaking the Rest Period of Potato S
el

A Review of Tn"als. al I{]\z/eanjanad
Agricultural Rescarch Station,
By
& H
c M. D. AZARIA
(. SAPTHARISHI & 1 ) ARI l
AI\.'Suttl‘urn\ Research Station, Nanjanad
gl‘l(‘ .

- three well-
) is grown on the Nilgiris over herever
dep Introduction A nP‘é::;; Lsroi is taken on 3 ;Ea“o::f 1:1] :zvxtenb of
iri?nmi(ilor{:iilizlc;?iitios exist, between li‘ebruar};n{;noccupijeys the largest area
a.boi(t 1 56() acres, The main crop (A(.lr bogu h-~April and harvested in
) ' res, I8 planted in MM? ) is planted in about
°f nearly 11,500 MwT’}e second crop (Adi-bogum d crops are purely
August - September, Th th the main and the secon ediate planting,
7,900 acres jn August. ?t(;d tubers are not useful for It[}?lee months. For
rain-fe(, ]!res'h]y hru'vent for a period of two th about two months
8 they remam_ dormt{; tubers have to be stored 0}1‘1 (13) found that
obtaining gOOd- yioda, )eut and then planted. Lava i?e sprouted seed,
t0 give them time to 81;2%3_96 proved in fa"ou_r o A;r the unsprouted
th.e four yoars, results nsistent differences in y)emh OZHect of sprouting
With considorable and lts of ] 465 exporiments on the s 1903—15, were
seed: l(;l‘he mlze(l;‘a({;'ztri:ulr’eland during the thirteen year
On yield, carrie

. ., 18, p. 163).
8 follows: (Data from J. Dep. Agric. Ire., 18, p

p p C t'.
Yle]d er acro 1] om 8 IOllted Seed . 12 tons 9 W
d unSpI‘Outed Seed . 10 tons 6 th.
0.

i ield from germinated over
Greig {4) reported ;;cr:gsgg.f) gushe]s per ecre.fﬁ{:;hﬁlﬁgg:;
inotonann oy s frOrged in Ireland in which galhns o from S19 %
py-pouses have beon r.ecc()ir In England the value of the ?e ot
s el N 1'1 an extent that they fetch a tII)l: s
:m;(l))e(;nllrecognisegoxtxoiZu::xcess of the price allowed for
0 30 shi ings per

of unsprouted seed potatoes.

. r the three
Terip ensure that the seed m;ter}i:ivi:t from the
On the Nllgms’. t1?1(3 in a sprouted state, t’je the one from the
different, crops is availa lanting the main crop, Wh;[‘;ere is sufficiency
second crop is used for ]Iz)wting the irrigated crop. An acute shortage of
Main crop is used for -pl and the irrigated crops. ting the second crop
n sced for both the arioncod with tegard to plashi: purposo has to bo
seed material i e res, since the seed fOr_ h is raised over a,bol%ﬁ
Which occupies 7,000 ac f the irrigated crop whic of seed material is
obtained from the harvest y limited area, availability f the second crop.
1,500 acres. In view Oftt;l;: meeting the reql{ifemed”t;  ilising the seed
always found insufﬁcr]:r;ompe]led to make this good by
Hence, cultivators a
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from the mai .

crop in _Ai‘g‘lll;"fléehf:rvested in July - August for planting the second

plantings overlap suﬁhem 3‘"- Bllt,_ since the respective harvests and

recourse has to b‘ seed has no time for natural sprouting. Therefore,
e taken to break the dormancy by force-sprouting the

main crop seed, to render i i i
e er it fit for }mmedmte planting without sacrifice

The i

th Troehly %ffr;:(ria:nsiractlce among .the Nilgiri potato growers is to fill
oy fied trlxl erop tl?bere into hessian bags and to stack them
eoke, the spmut::r 8 in their homes. Within a period of about four
e a oront Ame}‘ge a8 & result of this heat treatment. Trials were
SR angn;:ultural Research Station, Nanjanad, to find out
fresh_lifm:i Pomgo ! be egant means could be developed to force-sprout
0. the montod Sh:;u:;s.b Three main objectives were kept in view, viz.,
i hayaod. should e capable of large-scale adoption by ryots and
e st e w; (1) gl}e treatment should not eflect the viability of
ielde scourod i y,h eading to a consequent loss in stand and (3) the
T 10 the lovel of :t\lxg the use of treated seeds should be optimum an
up o the lovel o @ ones f.rom .the naturally sprouted seed. The results
oL tho lnve dg ions, detailed in this paper, revealed that among the

ods described, the treatment of the seed with vapour of

carbon-disulphide was th
sprouting. e best and the most practical one for large-scale

Revi i .
metho dse‘}’::yeoi)el:;"::n: Various mechanical, thermal and chemical
Appleman (1) encoura Odmmende.d by workers for inducing sprouting.
treatment of the tub ge ; sprouting by peeling the seed-skin and by
found that tubers e;rs w(;th a soluti?n of hydrogen peroxide. Butler (2)
those stored in still E'Ose h-to free ar circulation sprouted earlier than
weeks at 20°C fOllovvlrdwblle’ Loomis (7) concluded that storage for six
sprouting. Pe;ling ofeth y four weeks at 32°C tended to effect even
injure the eyes) and st e.skm of seed tubers (care being taken not to
according to Pal and ;\Iz:;lngg them in moist sawdust for a week Wwas,
Exposure of the whole s Ei)’ very ef‘fective for breaking dormancy.
chlorhydrin vapour wa eed or cut pieces for 24 hours to ethylene
Some other effective al:eWm?luded by Denny (3) to be most successful.
soaking oub tubers for ongnl?tlvefs, according to the same authority, were
¢hiocyanate, 1-3% am hour in solutions of 2-37% sodium and pot;ssium
) o monium thiocyanate, 19 thiourea and eXpos(ures to

vapourﬂ Of ebllyl bI Omide ethy le 1 -8 1lph\de 1" "ll
E 5 ]. ]. ] > ne d‘ 'l 1 i
) 0.1(:1011(10, Carboﬂ b \ (

) & Euld b!l hlo{ehh yleno.

vapour treatments, the | . In all the abov
8, ower limits of o \ ! ' he above
tubers and the higher limit for whole t\;)l?::ntmmon wore given for oub

S.

concentrations were required for freshly h e e
arvested tubers than f
§ or those

ﬂapp Oa/ching the end Of t:h (1()] man y t y

: . . t 1 t

T ' [ ¢} perlod. The Qﬂ.GC 8 f e Rt, extr:

1 g p 1 d ere I'epol‘ted by Gutl\l‘ie (O) ° h“a‘J o1 ‘((J )
n l)l eaLln the Iesb €rio W . W C “10“ 6
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found treatment of tubers with ascorbic acid useful. Stimulation of sprout-
ing by the introduction of 0-1% by volume of ethylene into the storage
atmosphere, four times during a period of gix days, was induced by Vacha
and Harvey (12) who concluded that, in every case, plants from treated
tubers grew more rapidly than those from the untreated ones. Other
chemical treatments to abbreviate the dormant period in potato tubers
include the soaking of cut pieces for one hour in 05 M sodium nitrate
solution as per Rosa (10); the guccessful use of many sulphur compounds
in this direction by Miller (8) and Thorntons (i1) method of obtaining
bud-growth within seven to nine days by continuous treatment of the
relatively dry tubers with 2% oxygen.

Materials and Methods of Jovestigation: The studies under report
were conducted at the Agricultural Research Station, Nanjanad, fora

continuous period of five years, starting with the gsecond crop 8eason of
1944. The following four variants were adopted for the geed materials
used and the trials were laid out in randomised replicated blocks.

Treatments:

A .. Soed from the preceding irrigated crop sprouted naturally under storage.

B .. Sood irom the main crop foreo-sprouted by peeling the skin.

G .. do. forcefsprouted by treatment with carbon-bi-
sulphide.

D .. do. forco-sprouted by stacking in lofts over the

fire-place.

Treshly-lifted tubers were used for the three treatments B, C
and D. For treatment B, the skins of the geed tubers were carefully
peeled leaving the eyes intact and the tubers afterwards kept in moist
saw-dust for a period of 15 days before planting. In regard to treat-
ment ¢, the tubers were gubjected to fumigation with vapours of
carbon-di-sulphide at the rate of onc ounce of the chemical per 32 cubie
feet of tubers, roughly amounting to about 800 1b. kept in air-tight
containers, or dealwood boxes made air-tight by plastering with mud and
cow dung. This induced gprouting in ten days and, with another week of
resting inside straw after treatment, the tubers were found to have good
sprouts and to be roady for planting. The required quantity of carbon-
disulphide was kept in an open bottle inside the air-tight container for
use in the trcatment. The material for the last treatment D was packed
in gunny bags and kept on lofts over the hearths for a period of three
weeks before planting, a8 is the general practice among the ryots.

(ireat care was exercised in gelecting tubers of uniform weight and
size for all the treatments and seed rate and manpuring weré maintained
at identical levels. The popular commercial variety, Great Scot, was used

for the entire course of the trials.
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Summar

. y of Results:

perlod ’ S Th

194448 are furnisheq h:re!:zl(;g:.()f the trials for the five year

Acre yi :
Y Acre yield
ear ﬁf_éwﬂi’ﬁtlnfnts G Sta '1 —
\\i b“ R??ai?l a“r(l; - Z. Test ]g}rf;f k
194 10007 6,000 1505 prror b
95 ’ 2,263 i S
194 9,200 8187 ¢ * 9728 g T T T
g 28 50 ot 805 sag nisfied 1280

3,828 415 044 9024 7y o, 1,080
1948 14 600 9;33 6,344 5944 gggg 840, 1,800

— 8,620 10,680 10,805 989 ” 1,392

Not included in Y 764 »» 1,865

the trialg f
or th
ground frost. o two years.

Conclusio

— ns: 1944 ——
1947: ¢. D G A B; 1945
) :_ILA‘; 1918:A,§D BC 40.A;B,C; 1946-D,C,A,B;

——

T Partially cut by

Discussion :

ould, in i
turn, result in shortage of seed for

the need to k
ee th
ary and urgent,p ¢ coverage of the second erop

;,he main crop. Thus
rom shrinking is nece’ss

this method .
18 not ; . Fo
proved itself good for igzctlcadble- Except in the ;é:;gfigzgle (reatment
eased yields, , it has not

The carbon-dj
n-disulphi
The chemical is chea lphlfie treatment (C) has many points in i
18 uniform since the E-’ easily handled and safe Tl}: B e n s favour.
material undes trea,t,;g,hly volatile vapours per:mea’c: t;PYOutmg induced
eut. The results have also provr(()iugh the entiro
ed promising for

in three out of

. the

optimum yields five years, 1944, 1946 ang 1947 it h

’ 0 1 as recorded

The ryots’ me
th i
od of keeping the tubers over
.he three years 1946 047 et
18 practice may pe us;ef

antities. Tf the bags

(D) has
1947 and 1948 over
' ul for handling small
are stacked ono over

fit of tho
eat wi
complete, ith the

lots, it will not i
, admit bulk
the other, the top bags migﬁ;l

three treatments, it is
s the best way to break

infection by diseases into
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Summary: For breaking the rest period of potato seed tubers,

car .

Pr};ol::;ﬁ;u.lphid‘js ab tho rate prescribed, has been foum} very usefnii
simplo h»‘Ls"“ 'umform and complete and the method, which is safe flnd
to pla,ntl proved very thn]) too, the cost of treatment of se«.zd require
deV(\,!opedm‘1 acre “;Ol‘kvmg out to .Rupccs two only. This pracu]ce
Vilgiris ag L(}LL this Station, is now being adopted by many 1‘}'ots’ on tlel
gives a‘t' ey ll_fwe found that, very often, guch forcc-sprouted materia

s good a yield as naturally sprouted sced.

included in this paper
ars 1044 ~ '48 and were
above period,
Station as the

Acknowledgment: The experimental data
00”001]0‘:; 1r‘(tﬂnhs of work on tho subject for the ycars
Sri . \ \i()'ll the related records and rcpo‘ris. During the
Depm& . i);z‘t‘h:m and P, 1\ Nayar wcrvc' 1.11' chargde of th;” e dont
resl)cctiw]vl( {'1['(]”. . of ,Ag”.“nl:'“;le’ T{X1giirllsx’(lwzn1hc?rsm)m}xblc rruidemC(;
and hey, ; 1 authors grate u y acknowlets =
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An Inter-speciﬁc Musa Hybrid Produced at the

Central Banana Rescarch Station, Aduthurai
By
Sri T. GOPALAN NAIR
Central Banana Rescarch Station, Aduthurai

Introduction :

Success in banana hybridization depends on the
right ty

pe of male parent and a roview of banana breeding work done
at the Imperial College of Tropical Agriculture, Trinidad reveals that the
present work, after ahouyt, thirty years of research on the subject, centres
round the synthesis op discovery of a suitable male parent for the Gros
Michel variety with a view to evolve a discase-resistant Gros Michel banana.
During the above studies they have found that species crossing and crossing
of diploids with tetraploids offer good possibilities for the production of
new triploids, The objective of the breeding work undertaken hero is
to produce a dwarf type of the well-known vegetable variety, Monthan
by making use of Musa coccinea, the shortest-statured Musa speeics as
male parent, Dwaryf types of bananas are desirable as they resist wind
much better than tall ones without decrease in the totul contribution
to yiclds due to the inclusion of more plants per acre,

Material and Methods :

followed at the station is b
The inflorescence which has
selected for poliinotion,
which exposes the femal
of the particular v
view to get fresh,

The technique of banana pollination
ased on the method adopted at T
the femal: flowers of the
is located one day before the lifting of the bract
e flowers and bagged. Nexta suitable male bud
ariety selected as the wmitle parent is sclected with a

healthy pollen from tho opened male flowers for a
number of days. From this t}e old bracts and opened male flowers are
removed and after cleaning the male bud, it is bageed with
smaller-sized bag than the bunch b

rinidad,
particular variety

a much
ag, called the pollen bag.  Thiy is to
prevent insects from contaminating the pollen. Only fresh pollen is

used for all pollination work.  Pollination is done very successfully in the
mornings between 7 and 8-30 4 M. with pollen from freshly-opened malo
flowers, collected in o suitable sized petri dish. A picee of blotting paper
to remove water drops, if any, at or near the stigmas of the femalo
fiowers at the time of pollination ang when working wit, more than
one male perent, a sma}| quantity of abgolute aleohol in g specimon
tube to rub over the handsg and fingers of the operator when thoy hecome
contaminated with foreign pollen A tall fiold ladder

asily folded and carried
female flower bunch ig labelled just
When the pollen ig available in Plenty in the
a8 in the casge of the male flowers of
emselves are handled to dy

prior to pollination
dehisced anthers,

M. coccinea,
8t the pollen on the exposed
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about a day after the

. . wally receptive for
Stigma,  Tho stigma s generally recej in the anthers

. . Jittle pollen .
2 very dittle g Jolied
hftmg of the bract, [f there 18 1 ‘ sollen is seraped and aI’P“O} .
3818 the cese with coertain varietics, t]l ]1 e is carefully removed, tl((;
. . \ o baf k ¢ ¥ . -

On the maorning of pollination, the bun ﬂmn\d tepals of the (‘:.\1)0?0
opened byt i: well rolled back and the compoun < (he stigmas. The
: act is g . - to fully expose - .
female flowers are pushed back: g “H-“ ) ing and white at the time O(i
Stigmatic heads should be fresh, ghs?um . it is not unusual to fin
Pollination. When two bracts open ina day, ¢l cases it is desirable

AL . ' A n su G ;
the Stigmus in the first hand dull (:O!()u“]d.t] 1 1 the morning and C\'emngd:
v . e day both n i 1l coloure
to pollinate the hands (wice in one dag Gema becomes duil e
WiIth lnmtt(,.t‘h( lm.x vies like Rasthali, the stigma 1 r\“vy in such cases
certaun variedies ) . it Is necess
eVen at the time of lifting of the bract, and it (ienerally onc hand of
i Jre M » Ty 2 1 E B .
to Ii the flowers and pollinate. tal number of days
O Lift the brae, open tho . day aund the totai the
female flowers is pollinated in one diy ¢ {lorescence depends on
Tequi 11 f ‘ lll'nltion of a particular v MtL ¢ that the male bud
reg or  poling e yrtan av _
Number of h‘n}(lq of fenuie flowers, Tt1s 1l very day fresh mule flowers
Selected iy b lthy and big cnough to supply € ticular inflorescence. Fhe
‘cted iy hea i . artieulk
f ; { pollination of the particulat T over. The bag
o the catire period ol p after the pollinationis .

. . iafely (N wers.
‘esee is bageed immediately . Ninated flo
floreseenee is bagyged 1o dropped from the po

i v styles have

Covers the bunch till the styles 1 e

of the female flowers olb e
o Musa coccinea Was done fo

1951 as detailed below :

Observation: The pollinati lten from
. o n
Wnflorescence of Monthan \\nh‘ ])‘1)9[31 to Y—0
Period of seven days from B—6-—1%

No. of female
—~— vo. of + R
- Date of I};(;)mds fluwers uofaé}l
Femqlo ]\Iulnt pollination } N - 2
barout paren 1 2
. - n
. 36 —-1051 9 1
Monthan Musa coccinca IA-GW.I‘J-"I 3 14
f—G—1031 1 13
6—6—-1951 5 1
7—6--1951 > 14
§—6 —1951 7 14
g—6-—14b1
————

v were
1 9_9.1951. Twelve good sca:}ds were
arvested on Z-9- . v b
The buneh was harveste e trage on

- = The seeds were 8 e o third one after

tractod on ‘4'9'19‘)1" ftl(ld 42 days after sowing ‘nédsru.tvive The two
i Tw s arminate = o ol . no .
Zate. I'wo ‘sef,ds}gd soodling being weak did bout fve inches tall on
b days, lh'c tnl' , wolted when they woreod 051 The first plant
bealthy secdlings were 3 trausplanted on 20_1H—1l (t)lie patent plant is
15-11—1‘)71 Both were trati: m_ 71052 anc 1 @ 1 h

Jol, o (—{—1J0& , dhybrld a8
¢ - wod oleven suckoers by ¢ ase. The secon
has produced olev cllv_we due to rotting at(}msleas lowered on the same
not expected to sur 71952 an \ Ld the

ske by 7-7-199= . ts and the a

fugouced threo Sub.kﬂb{“in o;] the female and male paren
date. A brief descripti

: below.
hybrid which has flowered are given

. intermediate
. -¢ has mostly in

Di .. The hybrid described abO\s and has clearly shown
iscussion : ’

le parent
characters between the male and female ¥
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accentuation of some of t

he i , . . ,
are lacking in the female ¢ desirable characters, detailed below, which

parent,
(1) Position and nature of the buneh - held ne
compared with the erect position of t

(i) Two rows of female flowers
male parent.

(it)  More number of fr
(iv)  Increase in plant g

arly horizontally a8
he bunch in M. coccinea.

as compared to one row in the

uiting hands and inerease in finger length.

et 1z¢ over the male parent,

(v) ba‘tlsfacbory pProduction
marked decrease jn the st
compared to M. coccine,

The above obs
the desired male P
Monthan h

of suckers near the parent with
oloniferous nature of the corm when

ervations indicate that the first

arent with the object ,
as been achieved, Ject of b

step of building up
ceding a dwarf type on

M. coccinea belongs to the
humber (2 n=20) and so far
glustralz musa section, with the
Inl(E)l(? recoi'\d of success of banana variety in the ¢

some No. 2 ~N=22) crossing wi .
5 =2 g with a typical specie
Section. The species hybrid collection)sllz Setion) at T

o . . .
ontain this. Too much caution need not
chromogsome g

established by Cheesman angd his co-w
barthenocarpy ig independent of poly

. . , . )
Callimusa section with chromosome

has successfully crossed only with the
same chromosome number, lThis is the
umusa’ section (chro-
¢ ‘Callimusa’
S. H. Series) at Trinidad do not
be given to the difference in
» a8 it has been

orkers that the ch
ploidy,

definitely
aracter of

Summary: A usefy] .
coccinea (Male) h ul hybrid bet

Station, Aduthurai which holdg out pr

male parent for furthe
. ) I' wo
producmg a dwarf t rk on the

(Female) and 1.
the al Banana Research
oml‘se m the synthesis of a yseful
variety, Monthan with tho object of
esist winds better without r

sibility of additio
nd femal

educing

noof more plants

per acre, The hybri
e hybrid, male g C Parents are described
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Water Gy
ass  (Brachigr: { S
;narm mulica) — & Suitable Lodder
or Araku Valley

By
M. ]
L. V. RAMAS()MAYAJULU, R, 8c. {ap))
Araku Valloy )

y DT,

in the IA"g:gsflt;tz;ts The problem of fodde
tmphasiy op ;hc gl‘m;rinA found 8ysltem of erop hushandey with special
solving the fodder Pl'ob]g of fodders, ig considered ag an (xf‘l}'nu{iv(» step in
pznxtnam distrint, \vhereelz;s of theso arcas.  In Araky Valley of Visakha-
Winter registerg I6°F i ! € f?llmmer heat reaches 100 K (‘yr 1051 and
during thoge parts of’t}llg Iy ‘dlﬂicu‘]t for any fodqer grass to grow well
8rasses exists jn these hilllsylwr‘. COHSoquent‘}y, acute scarcity for fodder
resistant fodder grass h'( mmg those periods, The need for a drought-
during the dronghy o which wi]] pe capable of vielding someo fo(;db‘f
gle Director of bAg“i(?i?ttxlxlrse “';Smkle(.m]y felt. In IS)‘,;“,(), até;h;\, instance of
rass or Watep 3, ¢, Brackiarig mutica, popularly calle :

Farm, Coimbatg;&fz B\:as m?roduced into Araky r{’jlﬁ;’l{io;;‘qgﬁ (;‘;(,;ff;}‘(;
fodder for thig trac(; ;ldy 1ts performance and assess itg suit-‘]]);{if‘ q)q a

: 1€ crop raised in 1951 was unde; obsc(r’\'z\tign‘ t:<>1'

abous on
¢ and g ha ;
Alf years, pig note gives g summary of tho

Obsﬁl'v {”;i T (l ‘f 3] [ N V} 1 v il
ong reco de {)
ay i ;
he (10 el’n ’n /I)L F‘)(l(j |3 A arm A )
\% € A s Witere }l(,‘ & '(’/“‘{

annugl rainfail is fif y n N ~
nua § t -f(}m'i 3
10 59 ; Hot weathoer M) 89.') Ches, ( . W, MOHSOOH 32 39"; N. E. Monsoon

rig bccomin;wy acute day hy day

Performape

- e of the Crop -
of forty centg brought ¢ a ﬁz '
We]l-rotten cattle i

-
fsli;bs; were planted in June 1951 in a plot
manure wogq a.l ‘11. 3; Ploughing and }m’l‘mwing twico.
. Ppiied a¢ t;hfz rate of tey tong por acre.
;L:E?xcltl?(zl‘;-l()ng & spacing of two fect
00t werg filleq W f\ few gaps foun i due
@ UPp in September with fregh

stablished well, irowth

was . ; wea :
a8 therefore taken in February, . ther monghy ynq the first cutting

:r&?ﬁi;m:f n}onths, it was possible
ould b tﬁ(ezm l(?t and cold weather
I showersg wex-]' OWth way vigorous
ring  the somel greatly beneficia) for its
dUI‘ing this LWest monsoon period

year when (je crop  wasd
ton tons per aere, Tho
the ¢rop was

to ?ake & cutting once 4 month,
Een’ods, on%y one or twg cuttin con
uring April-May when the sumg;xc
e

rapid growth, = A o
facilitated ope | slight 1u g,

Water Grase

TABLE,
Yields of Water grass at Araku Valley.

427

b SRR
Numi Yiold per plot (40 conts) Yield per acro
Year uf:)fmr Monh'hof (groml? fodder) (greon fodder)
cutting cuttiog pounds pounds
T . o e e — e m——e — — S
1952 X Yobruary 600 1,500
2 Juno 2,020 7,300
3 July 10,260 25,650
4 Aungust 6,200 13,500
b Octobor 2,200 5,500
6 November 4,560 71 1,400 B
Total .. & 6 26,740 66,850
e e

The data indicate satisfactory yield of green fodder. It is presumed

that in (he suceeeding years, the yield of the crop would improve as the
¢rop lends itself to intereultivation and manuring. Even after repoated
Cuttings, the grass remained tender and did not become fibrous. The
balatability of the water grass was observed to be good as the cattle

relished it well when fed.

Conclusion :

resistant  nature

The observations indicate the suitability of water grass
for Araku Valley and neighbouring Agency tracts, due to its drought-

and genéral suitability

for raising under rainfed

conditions and in situations where adequate irrigation faeilities do not
exist. There seems to be a great scope for popularising this grass in dry
cultivable waste lands and adopting it as a measure of soil conservation
by growing it for plugging gullies to break the force of water and aid the

deposition of silt,

It will thus go a long way in solving the scarcity of

fodder grassess of these regions during the hot and cold weather and

periods.

EXTRACTS AND GLEANINGS

Sandalwood oil is extractable in the following species, other than the Indian

sandalwood.

(i) Kecarya spicata (Santalaceae), Australia.
A pioee of tho planking of a boat in the harbour of Karachi, West Pakistan

was found sovorely attacked by barers.

(i} Osyris tenuifolia (Santalaceae), Africa, Tanganyika, Oil 879 ;

The wood was Teak (Tectona grandis),

The borors wore a spocios of Sphaoroma, probably Sphaeroma terebrana (Isopods)
which jn the space of one and half yoar had entirely riddled the teak.- planking of

this now boat.

in 1852 of the Tropical Products’ Dopartment).

(Royal Tropical Institute, Amsterdam, Information and Research



Weather Revieyw — For the month of August 1953.
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Weather Review for August 1953

vailed over the Wust Ceniral Bay of
intensified into a eyelonie storm of
on 2-8-1953, 100 riiles south of

Tho unscitled conditions which pre
Bongal during tho last 3 days of July 1953,
S‘mn“ core in the nortlawest anglo of the Day
;"l;l,(mu”' and erossod the coast near Balasore

s progressively weakened whilo moving west-north w
ihimpartant over Kuateh and the adjoining lower Sind on 7-8-1033.
influonce rainfall was widespread along tho West Coast and roastal Andhradesa
during tho frst 4 days of the monti. Unsettled conditions were &
the north Bay of Bengal, which concentrated into a deep depression centred at
f’?-l}() hours, 1.8 7. on 11-8-1953, 150 miles south — south-cast of Caleutta.
This deep depression slowly moved westwards, weekened on 14-8- 1933, crossed
the Origsa coust the samo night near Chandbali and further woeakened to a trough of
Tow oxtending over Orissa, Chota Nagpur and East Madhya Pradesh. This became
unimporiant over north Madhya Bharat on 18-8-1953. Under its influence
Andhradesa from $th to 14th August, 1933.
in tho Godavari from the night of 15-8- 1038,
which causod devastation in tho contral delta with loss estimated ab about 30
Tho Cauvery was in spato on thie ISsth August 1933, which
Piruchirapalli but this subsided quickly.

on the same night aud weakened.
estwards till it hecame
Under its

zain observed in

rainf . : .
ainfall was widespread in counstal

Ther
hero was unprecedented fluad

erores of rupecs,
8 . S ; 1
ubnierged low-lying aveas round about

ast Uttar Pradesh and another one ovver Iast

Pakistan on 19-8- 1953, Tho former bocamo [ess marked in three days and the
latter on the voery noxt day. Unsettled conditions wero obsorved in the north Bay
of Bengal on tho evoning of 22 . 8- 1953, which moved inland and coucentrated into
a depression over Chota Nagpur on tho following dany. But this weakned further
!.md mergod with tho scasonal trough on 24-8- 1453. A Jow pressurc wave moved
wmto north Bay of Bengal from Upper Burma on 26 .8 -1953 and caused uusettled
conditions, which persisted there upto 28 -8 - 1953 and moved inland on 29 - 8- 1953.
Nagpur and tho adjoining arcas on 29 - 8- 1933
ding day. Tho monsoon generally

A surfaco low lay over seuth-e

A low pressure aren fny over Chota
and this hecamo less markod on tho succot
woakenod ovor the Poninsula on 30 - 8 - 19563.

Tho notoworthy rainfalls and tho Zonal rainfall for the month are furnighed

hereundor.
Note-worthy Rainfalls for the Month
. Rainfall in inches for
5. No. Duto Place past 24 hours
1 181453 Mercara 42
2 2——8.. 1453 Mangaloro 31
3 9—8~—1903 Gannavaram 2:3
4 27-~8~—1053 Cuddalore 43
5 31 - 8—1033 Rentachintala 31
6 31—8 19563 Madurai 23
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——— Zonal Rainfall
8. No
Name of zone Rainfall for DPeparture
————— the month from Romarks
1 Orissa and Cj e normal
2 Ceded di irears . o o T
: district 805 '
i gg‘;’tlf;licd_ t 8 gég i i 33 i‘\g])](())\":) nnrnm:
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5653 : (I)Z: Bolow normal
Agricaltora] o < Just bolow normal
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GAZETTED SERVICE

Postings and Transfers

mental Notifications

Namo
Annamalai, €.

Annaswami Iyer, A. K.
Abraham, Dr. P

Aunantaraman, S. L.

Balasuhramaniam, €. 8.
Bhushanam, K.

I“I‘Rn(}iﬂ, yl‘. S
Jaganatha Rao, C.

P . s
Govindagwami, C. V.
Krishnamurthy, G. S.

Krishna Rao, D. V.
Krishua Roddy, T.
Kylasam, M. S.

Mukundan, M.
Mohgwmad Ali, A

Mohd Abbus, U. 13.
Narayana, G. V.
Nagaraja Rao, P. R.

Nambiar, P. K.
Parthasarathy, S. V.

Pataniveln, T. S.
Rama Rao, V.

Ramesh N. Ad ymlthiah.

Ramabhadran, G.
Radhakanth, P. K.
Sulaiman.

Subbarao, K.
Santhanakrishnan, B.
Sambamurthy, XK.

Subbarao, A.

I'rom

D. A. O. onleave

D. 8. 0. Cuddapah

Plant Physiologist,
Lapatle

Aust. Agrl. Bng. Tractor
workshop, Bellary

Loe. in lint. Bapatla
D. A O Vijayavada

D. A.O. grikakulam

Cotton Iixton. Ofticer,
(otmbatoro

Loe. in Mycol. Bapatla

Asst. Myeol. Anakapalle

Asst. Agrl. Chemnist,
Coimbatoro

Asst. Markoeting Qfticer,
Cuddapah

Asst. Iint. Civil supply,
Trichy

. A.O. Ootacamund

Dy. D. A. Visakapatnamn

sugarcano In spector,
V isakapatnam
On leavo

Asst, Entb. Board of
Revenuo, Madras

Addl. D. A, O. Pattukotai

Sugarcanoe Specialist,
Anakapalle

Asst. Agrl. Eng., Bellary

spl. Dy. D. A. Crop
Sampling, Madras

pP. P. O. Myco.,
Coimbatoro

8. D. 0. Millets, Bellary

Asst. Agrl. Eng. Madras

Agsb. Markoting Officer,
Kuakinada

D. A. O. Bellary

D. A. O. Nollore

Asst. Fruit Specialist,
Coimbatoro

do. do.

To

Cane Dev. Oflicer, Andhra
State

D. A. O. Bellary

Cardan.om Fp:viulistv,
Singampatty

Asst. Agrl. Eng H. Q.
7). A’s Oftice, Aundhra
State

Asst. Entomologist, Civil
supply, (oimbator®

Asst. Marketing (fticer,
Andhra State '

Addl DAL O Pattukottal

To Proceed on leave

Reverted ]
Crop and Plant Protection
Officer, Coimbatore

To proceed ou lecave
D. A. O, Cuidapah

Asst. Ent, Civil supply,
Madras
Supdt. A, R. S Wynad

Spl. Dy. DL A.
(Crop sampling), Madras

Addl. D. AL O, Madburai

Principal, Agrl. Collego,
Bapatla
Reverted

Reverted
To proceed on leave

To proceed on leave
Dy. D. A. Visakapatnam

Reverted

To procced on leaveo
Axst. Agrl. Eng. Cuddapah
D. A. O. Ootacamund

. A. O. Nellore
D. A. 0. Guindy
Reverted

do.
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N
o ﬁ_-_iin_m_, — From To
Sankaranarayana, T T e
Reddy, N. Asst. Agrl. Eng. Bollary  Asst. dgrl. Eng. Agrl.

Shanmugham, C. R,
Srinivasan, V,

Srinivasan, Dr. N.
Sambagsivag, Rao, I.
Seshadri, A. R.
Sanyasi Raju, M.
Seshadri Iyangar, (.
Subramania Chetty, M.
Sridharan.
Narayanan, N. .
Mayandi Pillai, 8.
Krishnaswami, P. N.
Kannian, K.

Thomas, K. C.
Tirumal Rao, V.
Viswanatha Reddy, D.
Venkatakrishnan, Q.

Venkatanarasinga
Rao, M. B. g

Ass't. Agrl. Eng. Chittoor

Chillies Specialist,
Guntur

Loc. in Agrl. Economics,
Bapatla

Tet‘xching Asst. Agrl.
College, Bapatla

Gn%etted Asst. Lee. in
Ento., Bapatla

Govt. Agrl. Chemist,
Coimbatore

Asst. Cotton Specialist,
Narasaraopet

Asst. Cobton Exten, Ofticor
Bellany n. Officor,

Asst. Agrl. Eng. Mech,

Asst. Cotton Specialist,
Siruguppa

Asst. Cotton Bpecialist
Koilpatty pociatist.

Cott(?n Certification
Officer, Rajapalayam

Gazetted Asst. to the
Uob_ton Certification
Officer, Rajapalayam

AddlL D. A. 0. Madhurai

Government Ento-
mologist, Coimnbatore

Compost Dev. Offic
Madras teer,

D. A. 0. Guntur

Pnddy Specialist,
Coimbatore

Collego, Coimbatoro
Revertad

Asst. in pulscs, Coimnbatoro

Loe. in Agrl. Economies,
.
Coimbatoro

D. A. O. Srikakulain

Crop and P. P. O.
Coimbatoro

To procood on leavo
To proceed on leavo
To proceed on leavo
Asst. Agel. Eng. I Q.

Madras

Asqt.' Cotton Specialist,
Koilpatty

Uottgn Certification Ofticor,
Rajapalayam

(}u‘zcttcd Asst.  to  tho
Cotton .(Jurt‘iﬁ\,-ati(m Offi-
cer, Rajapalayam

Revertod

Reverted

m
To proccod on leave

P. A, to D. A. Andhra

Reverted

Paddy Speeialist,
Samalkota

UPPER SUBORDINATE SERVICE

Name

Postings and transfers

Apparao, P.

Ali Hyder, R,
Bucheswara Rao, A,
Subramaniam, 8.

Balasubramaniam, V.

Basappa, K, 8.
Chalamiah Sastry, K. V.

Gajapathy, V.,

From

Cortiﬁcatic-;n Inrssr

f ector

Rajapalayam poetor

A.D. Rayadrug

Storago Asst. Guntur

I, M: Central Farm,
Coimbatore

Coconut Nursor
Pattambi y st

A.D. Pattikondg

Spl. A. D. Man
KotLapeta es

Spl. A. D. Pattukotai

To
Cotton Asst. Siruguppa
P. A.. to D. A, O. Bellary
. D. Guntakal
. D. Tiruehi

A
A
0. 8. Asst. Niloshwar
A
A

- A. D. Kudithini
- D. Kothapeta

F. M. A.R. 8. Satya-
mangalam

Departmental Notifications
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Namo

Gopalakrishnan, (1.

Gobinatha Rao, . V.
Jaganatha Rao, I

Kuottimudali, K. S,

Krichnaswami, A. R.
Kuppuswami, B. 8.

Koraga Bhandari, K.
Kamnlanathan, S.

Krishnamurthy, K. A,
Loganathan, N. S,
Mocnakshisundaram, D.

Mathuram, G. I1.

Mohd Azimuddin, S.
Muthukumarappa, S.

Muthuswami, R.
Nagarajan, V.

Nagoswara Rao, N.
Narasimhalu, K.
Narayana Tyor, N.
Narasimham, B.
Narasimhamurthy, K.

Nageswara Rao, I’.

Narasimhadas, T.

Nagabhushanam, K.
Narayana Rao, K.
Nallagounder, C. 8.

Perraju, A.
Paramanandam, L.

Prabhuswani, G. R.

I’urlmpragnuchnr,
Ramana Rao, D. V.
Ramalingam, M,

Ramanujulu Naidu, T.
Rajappan, P. V.

From

A. A. D. Erodo

A. D, Palamannor

Supds. Sugarcane Liason
Farm, IKulitalal

A. D. Trichi

Irruit Asst. Coonoor

Horticuliural Tnatructor,
Coimbatoro

Cotton Asst. Coimbatoro

S. D. A. Pattukottai
0. 8. Asst. Pollachi
Asst. in Paddy Coimbatore

Asst. in Botany,
Coirmabatore

'A. D. Kothapeta

Sugarcano Pest Scheme
Karur

§pl. A. D. Namakal

A. D. Shiyali

Spl. A. D. Vijayawada
A. D. Tiruvellore
Marketing Asst., Madras
1lort. Asst. Bapatla

Asgst. in Millots,
Coimbatore

Certification Inspector
Rajapalayam

0. 8. Asst. Nileshwar

S. D. A. Masulipatam
Journal Asst. Kannada

Soil Conservation Asst.
Dharapuram

P. P. A. Ent. Cuddapah

Sugarcane Pest Schome
Karur
S. D. A. Mangalore

0. S. Asst, Adoni
8. D. A. Amalapuram

F. M. Panagal Farm
Kalahasti

A.D. Narasapur
Fruit Asst. Kodur

To

Spl. A, D. Cotrton,
Coimbatore

A. D. Hadagalli

Spl. A. D. Sugarcane
Chittor

¥. M. Central Farm,
Coimbat-ro

Asst. in Paddy Coimbatore

Fruit Asst. Coimbatere

Spl. A, D. Sugarcane,
Coondapur

Cortification Inspector
Rajapalayam

A. D, Tiruvellore

0. S. Asst. Tindivanam

Asst. in Botany,
Coimbatoro

Res. Asst. Indian Agrl.
Research Institute,
Now Delhi

Spl. A. D. Manures,
Koihapeta

Spl. A D. Sugarcane Act,
Nollikuppam

A. D. Cheyyur

Spl. A. D. Lady “jilling-lon
Leprosy Sanitorium,
Tirumani

8. D. A. Amalapuram

A. D. Ponneri

8. D. A. Cuddalore

¥. M. Arakuvalley

Asst. in Pulses, Narasa-
patnam

Cotton Asst. Cocanada
Improvement Scheme
Narasaraopet

Coconut Nursery Asst.
Samalkota

Spl. A. D. Pithapuram
P. A. to D. A. O. Kurnool

F. M. Central Farm,
Coimbhatore

Sugarcane Asst. Anakapalle
A. D. Palani

Journal Asst. Kannada,
D. A’s. Office, Madras

F. M. Siruguppa
Spl. A. D. Vijayavada
S. D. A. Chittoor

A. A.D. Unda
Fruit Asst. Coonoor
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From

V. F.M. Arakuvalley
o, Spl. A. D. Coondapur
Ramakrishnan, 8.

; Fruit Asst. Qo; bat
Rajagopala Reddy, v, montoro

Paddy Asst, Buchireddi.

palayam
Rama]ingeswo.ra Rao, M, Coconut ursory Asst
' ‘ Samalkot '
Radhakrishng Monon, K. Padly Cum Millet Asst
., Pattamb; S
Ramanarayuna Menon, K. O. 8. Agst
Ramalingam, M. A T EBM, P(D.m'llgati i"arn{ .
- Kalahastj ’ y
ngaswamy Iyangar, K. Spl. A. D. Nellore
Rangn.swami, G. g"," R NP

Rangamnnnar, D, Soil conservation Asgt,
. Bellary
Sruuvasamurthy, V.S,

Sarmu Iyer, P. Vv,

Spl. A.D.
Sundaresan, K. R, > .

F. M, Nellikuppam
Subramam’am, S.

A. D, Nilakottaj
Satyanarayana, a.

S.D. A, Chittoor
Suryarao, N, v,
Sasibhusan,
Srinivasamurthy, V. S.
Srinivasalu, S.
Sotlmramun, V.

A. A. D. Undi

Asst. in Cotton Nandyal
F.M Hospet

AL AL D, Tanjore

Cert,i'ﬁcation Inspoctor,
oimbatore

Suryanamyanamurthy, O. 8. Asst, Tindivanam

Ch. v.
Satyanarayana, B, S.

Subramaniam, C. L,
Subramanian, N.

Spl. A, D, Chittoor

Soil Concervation Asat.
Dharapuram

0. S. Asst,. Zonal Nucles
cheme, Tindivanam
A, A D. Natham
. M. Central Farm,
Coimbatore
8.D. A. Mayavaram

A. A.D. Kuttalam

Thanda.vamyan, K.

Velayudam, M.
Venkata Rao, M.

Venugopal, K.
Vengu, C.
Venkata Naidu, .

Venkateswarg Rao, M, Paddy Asst.,

I‘irurkuppam
Venkata, Reddy, J. Certification Inspector,
Rajapalayarn
Vcnkata.chari, B. do. do
Vedachalam, C. D. Soil Conservation Asst,
Dharapuram '

Vengoba Rao. A.D, Guntalal

Hort. Asst. Bapatla

P. P. A. Euto, Anantapur

Chemistry Asgt., Bapatla

To

Hort, Instructor,
Coimbatoro

A, A. D. Natham
Paddy Asst. Tirurkuppam

0. 8. Agst. Vayalpad

Coconut Nu rsory Asst.
Lattambi

0. 8, Asst. Niloshwar
Spl. A, D. Nollaro

F. M. Panagal T'arm
Kalahasti

Asst. in Myco. Coimbatore
Ento. Asst. Siruguppa

F. M. Sugareanc Liason
Farm Hospot,

Spl. A. D. Nilakottai

Spl. A. D. Sugarceno,
Namakkal

A. D. Poravurni

F. M. Panagal Farm
Kalahasti

A. D, Narasapota

Asst. in Fruits, Kodur

Asst. in Cotton Nandyal

A A D. Mayavaram

Certification Inspoctor,
Rajapalnyam

0. 8. Asst., Adoni

A. D, Rajampot

Asst. in Myco. Coimbatore
A. D. Trichy.

0.8. Asst., Tindivanam

A. D, Nilakottai
F. M., Bapatla

A.A.D, A.D.T.

S5.D.A., Mayavaram

Chemistry Asst.,
Coimbatore

Paddy Asst.,
Buchiroddipnluyam

Cotton Asst., Adoni

Cotton Asst,, Nandyal

A.D,, Ponneri,
(Chingleput)

P. P A. (Myeco), Bellary
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