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STUDIES IN CAPSICUM.®

1. ANTHESIS, POLLINATION AND FERTILISATION
BY P. GOPALARATNAM, L. Ag.

Cotton Assistant, Agricultural Research Station, Guniur.

Introduction. Chillies, though broadly classified under condi-
ments and spices stand next in importance 1o the staple food crops in
India. The crop in spite of its being an introduced one from South
America (Watt. 8.) has established very wellin the country and created
a special taste for the people at large. The necessity for chillies is
all the more felt in the Madras Presidency as it forms one of the daily
requirements of both the rich and the poor alike. The value of the
crop is enh ‘nced further by the discovery of Quinn, Burtis and Milner
(5) of the presence of vitamins A, B and C in the green chillies.
Considering the deterioration of the crop to an alarming exteat in the
Guntur district both in the quantity and quality, work on the improve-
ment of this essential crop was taken up at the Agricultural Research
Station, Guntur. A definite knowledge as to the anthesis, methods of
pollination and the occurrence of cross-fertilisation is necessary for the
improvement of any crop. The process of anthesis is a delicate one
and it invariably varies with the weather conditions such that the

* Paper which won the Ramasastrulu-Munagala Medal, 1933.
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observations recorded at
An accurate information
the methods of improve
varieties as well as the ¢
by evolving disease-

one place might not hold good at another.
on the above phases facilitates the choice of
ment to be adopted, the testing of the new

ombating of the insect pests and plant diseases
resistant types.

Material. The investigations were started in the year 1931-32 and
were continued in the next season so as to confirm the findings of the
previous year. The first year’s observations were restricted to Nalla-
padu type of chillies, (Capsicum annuum) and the same were extended
to some more species during the year 1932-33 as given below. In all,

four species and six types of chillies were examined of which the first
three types are cultivated in the Guntur District.

. Colour of fruit Habit of
Particulars. Pedicel. T}’pc» of thle ;m?t-
B ruit s
Green | Ripe ured fruit
1. Coannunn - T 1 | T
(a) Bellary chillies Solitary | Green Red Broad €& | Pendent
long
(b) Nallapadu ,, Do. (l;)zu‘k Red | Narrow & Do.
reen long
(c) Local " Do. Do. Red Stout & Da.
, short
2. ¢ annuum-vay-
accuminata bondula -
{d) Yellow chillies Do. Light | Yellow | Medium Do.
green broad and
~ long to
3. C( )agrlmmwar-m'gm - T short
e ack chillies Do. Blac 2 “hi Srec
4. C. Srutescens o ek Red 'Is::(l)r:-t& Krect
(f) Needle chillies :l‘wos & Grecn Red Very thin Do.
[Chrees ¢ small.

Methoc?. In the first year of observations the period of anthesis
was determined by labelling a certain number of well developed flower
buds that are to open on the next day and tha progress of flowering

~Ua.m. till all the buds
opened. The study was nth from Novem-
as felt that if the
al plants the results obtained
plants from enct, o3 o With this end in view, five
the purpose. The obse

: rvations on anthesis
out the night and day

: were attended to through-
at intervals of one

hou.r while the detajls of
The identity of the ohserved

ed by tagging the flowers with their respective

he date of opening.
Biology of the Flow
. er. Before getting ;
subject, the genera] descriptio Capsimr th

e details of the
n of the Capsicum annuy

m flower is given
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below. The description given by Duthie, (1) and Erwin (2) are
consulted though the one given by Shaw {6) is very closely followed.

Flower. The flower is one padicelled; axillary ; solitary and regular.

Calyx.  Companulate; minutely 5 or 6 lobed, much shorter than the fruit
and completely covers the base of the bud

Corolls Rotate, Five lobed and valvate in bud. Lobed three veined, and
curved at the tips,

Stamens. Five or six as the case may be, adnate and are attached near the
base of the corolla.

Anthers. Not connivent in cone,not longer than the filamants, dehiscing
longitudinally by lateral slits,

Styla. Linear.

Stigma. Sub capitate and bi-fid.

Ovary. Two celled with the connate carpels.

Observations made at Guntur indicate that flewers with five lobes
are common with a variation of =1 in 2 per cent of the flowers pro-
duced per plant. In addition to the above, cases of flowers having
unequal number of stamens to the number of corolla lobes were also

noticed. The difference found was one, being always on the reduction
side.

Floral Secretion. During the course of anthesis studies in 1931,
the writer ohserved several insects hovering in the chilli plot as early
as 4 2. m. The attraction of insects to the chilli flowers in spite of
their being non-odorous, un-attractive, penient, and partly hidden by
foliage created a curiosity for examining the flowers for floral secre-
tionsif any. On careful examination small globules of sweet liquid
were noticed on the inner side of the petals as well as at the places
where the filaments are attached to the corolla. Usually the secretion
commences by about 4 a. m. No mention of such secretion in chilli
flowers is made by the other workers in India but Erwin (2) states that
the phenomenon was noted by him at lowa about the same time. On

analysis he found the Osazone of dextrose in the nectar secreted by
the chilli flowers.

Details of Floral Parts :—

(@) Fedicel. Usually in the common forms of chilli plant the pedicel is solit-
ary and axillary but in some species they arise in numbers. The

matured pedice)
is either erect or pendent.

The length and size of the pedicel varies with the
type of chilli plant. In almost all the cases it is green but in a few cases it is
either streaked with purple or remains completely violet.

{b) Calyx. 1In the tender stages of the bud, the cal
the flower bud in most of the cases. Asthe bud deve
leaving space for the developing bud to come up. Like the pedicel the calyx is
green in colour but in afew cases it is either streaked with purple or remains
completely purple. In the majority of cases it is persistent and remains attached

with the fruit while in a few cases it is loose and comes off easily either at the
time of collection or storing.

yx completely encloses
lopes the calyx widens
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{¢) Corolla. The colour
it is either Qirty white to yel
the case of black chillies,

d) Figments. These are
anthers or even slightly longer

[Vol. xxi, No. 12.

of the petals is white in

general but in some types
lowish green or violet wi

th varying intensities as in

either white or pigmented and are g5 long

as the

(e} Anthers. The general hue is green but cases of light green and violet
csloured anthers are also present in some types of chillies.

() Style. The style is of different lengths in flowers produced by a single
plant on the same day. Itis either light yellowish green or purple. Cases of
bent styles are also reported by Shaw (6).

(8) Stigma. This may be coloure
to the types of the chilli plant,
vary with the species and as man
writer in the six types of chillies

d purple or remins 1j
The number of stigmatic
Yy a8 two to three lobes we
under consideration,

Appearance of the first Flower. The appearance of the first
flower in the chilli crop commences fro

m the sixth week after sowing
and is usually found in the nurseries. The production of the first
flower varies with the type and vigour of

the plant. For a chillj culti-
vator the appearance of the first flower is a signal to get his nurseries
topped.

Development of the
minute and a
leaves. The b
pedicel. The cal

ght green according
lobes in their turn
re observed by the

Flower-bud. To start with, the bud is
ppears as a green speck between to linear lanceolate

seven to eight days for opening
and anthers vary in the bud.

stigma are at the same level bu
stamens and hence in an open
longer than the stamens. B

- The relative positions of the stigma
In the young bud the anthers and the
t the style grows more rapidly than the
flower the style is found to be 1 to 2 mm.

y the time the flower opens the develop-
ment of the anthers and stigma will be completed as no further growth

in size was noticed under the Guntur conditions. On the same plant
Wwe come across flowers having styles longer than the staminal column,
styles flush with the staminal column and styles shorter than the

staminal column. Counts taken from the flowers produced by the
same plant throughout the flowering

Season gave the following
results :—
Type ot Nature of Style. _

Chillj plant, - Longer. | Flush. | Shorter. | Total,
Bellary 67 56 19 142
Nallapadu 104 39 7 15)
Local 81 59 11 151
Yellow 187 20 10 217
Black 51 12 4 67
Needle 151 8 5 161

Of the six types of chilljes only the flowers of Needle chilljes have

a4 greater percentage of longer styles.

] 7
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i in the chilli crop arise from Fhe
. Order 031: I;l%::e;:?li; of?{ligig can be specified as the br?nc})nng
?X‘I'S o nThe earliest flowers appear among the older (i. e. hc:;
o dlchomm‘ous.l s and the younger flowers occur on the branc )
the Jower brane ]efb t‘ha stem. In abranch thz flowering follows the
ﬂeafeg:él:rﬂigiﬁi glder Vones .being nearer the main stem.
simz , the

i splanting of the seedlings is
Duration' 0Sfe P;iz:\::;";i;{ trPI:: ?lot;v:i:g commeances fv;om Oc:todberf
B sy tsFebruary. Stray flowers do appear t}11 the enh 0
B aral. th> flowering extends over a period of t re?
s i , ileil'vrﬂ ;Kimdum flush occurring between the e{)d o
months with tktlll;e rrb:oéirming of December (Fig. 1). The n.mxmg.um
NoYen'lbex: artll?a ﬂr)Wﬂruin; pa}iod of the six typezs under conS}dex;a 1ZSn
Varlat.lo‘n ";1 s‘vand t;xe mz1n was eighty-six days. Of _the six . ydpay;
Bettacy lt' (fil éi'lck chillies had thz minimum period of eighty-on
f:(‘lli;{ igﬂal l(md ths maximam of eighty-nine days.

i hat
Progress of Flowering in a day. Shaw & Kharll E(;)’]mseon:o; tand
. s 11 wWers op’fn ﬂt apou - . . )
har conditions chilli flow o opening
poved ulzlopnnirw till 1 p. m. with the majority of. the fb.uds Sre)s th::
v 8 fu;i 1(;:1 m. Thay further state that ina few ca ]
bet\v?en e:(ténds up to 3 p. m. while some buds remain in afn 1;1?c;l;rlier
0D3m:§a”‘v openel condition which in their turn open fully
or pa > s
tha?x the buds that are to open the next day.

Shrivatsava (7) working on chillies in Bihar and Cllle?égaflloli:g;ng;g:
f 1 that in the month of Octobzr on a clear day a he flower buds
earved hi ened between 4 and 7a. m. He ad(%e urtt ¢ that
e o the flower buds prolong their opening an
o 'dOUdy rri‘x?;ntli?lg‘? a. m, In a few cases lie noticed them to open as
ggst)rlr:x:el(:fe;. ﬂ;ld as late as 12 noon.

i f anthesis in
i tates that the period o
Trwin (2) working at lowa s : thesis in
. .l‘r\Ylncgn)qparatively short and in most cases les}s1 t}ﬁar:v':r Openi:g
Chl“lis ll:'vxa\tions were made on 18—8—31 by noting t e (; yer openint
i r . . u‘ . . ‘ _ a, .
Htl;;)lfsehourintervals starting just after sun rise (i.e
ﬂ .
and continued till 10 a. m.

i s early
tur commenced opening as ear
Shilli s as observed at Gun r co ;
Z(Jh1111 zi?(?,(e:;ntinue up to 4 a. m. as indicated bvl.o“. Oft th;a ttl?etr:;l
e et ¢ e day, the major part o
flowers that open on any on . part m
Db (;f 6 2. m. and only in a very few cases the opemnghxs d::)::}:ql
});()Ssomig)Zts ‘fx.nd cloudy atmospheric condxtxonslrftardctsss n bués
ogres ‘ i buds to open late. a
f anthesis and cause the buds ;
Drofj;:;S]gte in the evening and the unopened buds of a pz;lrn::]:;atr gzz:
one ing earlier to the flower buds that are to open on the b day
wore ;1’ noticed. ‘The opening of such buds us.ually ta es p N
:etreeznb?) and 1 a. m. as given below. The following table gives the
etw a. N
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total number of f
distribution of th
made in 5 plants
plant are given f

ower buds gbserved under each typz of plant and the
e anthesis activity. Though the observations were
under each of the types the results of a single typical
or having a clear and definite idea of the time.

Lype of T I I T RS TS 9-10 1011 11-12 112~ Total
Chilli plant. *"-“‘M;rm.—“*“ I )

193137, 0

Nallapadu 928395 43 31 108 3 2 9 )
193233, \ ,

Bellary 636 36 3¢ 23 13 14 3 3§ 2 2 5 182
Nallapadu 7303241 21 22 3 2 .. 2 160
Local 9564132 22 12 210 6 4 6 | 200
Yellow 10 17 37 65 59 30 7 :14 4 o 1 263
Black 2 713323 2412 214 3 % 4 1 2 113
Needle 15 23 24 40 60 51 12 16 5 8 3 3 120 | 28)
N. B:i— The number of buds given under 0-1 a. m. are the immature buds opened

on the next day.

Of the six types of chillies examined,
Needle chillies open comparatively late, but in general the maximum
activity of anthesis occurs between 2 and 6 a. m. Table II in the
annexed appendix gives the fuller details of the anthesis energy at
fortnight intervals. A cursory glance at Tables I and Il in the

appendix indicate that the vigour of the anthesis is directly controlled
by the atmospheric conditions.

the flowers of Black and

Dehiscence of anther
be simultaneous with the
gives the rate of anther d

s at Guntur was found to follow rather than
Gpening of the flowers. The following table

ehiscence under each type of chilli flowers,

Type of chillj 6—7 7-8 8-9 9_19 10--11 11—
1

2 .

plant. AM AM AM. AM. AM. Noon. | Mmature. | Total,

, o

IR R

193132 !
Nallapady 5 87 63 19 6 9 [ 240

1932—33 |
Bellary 47 50 37 T 19 6 12 ) s
Nallapadu 32 35 46 31 4 2 10 | 160
Local 36 53 56 26 12 3 4 20
Yellow 34 89 ¢4 30 22 2 22 L2063
Black w2730 2 12 11 6 | Tis
Needle 1 24 65 a4 61 53 32 } 289

Similar tq

the flower opening the anther
Needle chillies ¢

Ommence late. [n general, th
after sun rise and this indicates that the atm

the d_etermining factor for the activity of anthe
details (vide) Table II1.

General Anthesis.
and just when the bud ¢co
the top of the bud (i. e )
meet.  The apertyre g

dehiscence in Black and
e deliiscence starts only
ospheric temperature is
r dehiscence. For fuller

Fally matured chill bud appea
mmences to open, an aperture is formed at
the junction at which all the corolla lobes
radually increases in size and extends top

rs like a knob

. . 99
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The sli ds right
i f the lobes. The slit exten g
along the margins o . a ¢ froin
dOWD\Zartd}fe bottom whereby the corolla lohzs get Svplﬁratef;;tor;nd -
e hor After some time, the lobes spread themse h]‘es the majority
the ot e\;vqrds by about 8 a. m. It is by this txme't at' e -begins
c;ere rlivré dehisce. The bursting of anthers tinvantz;leg’s i
? a“t<') "md runs downwards along the edge of t1 e zir; fOId'ed i
;‘0!711 ¥ 12(: nce, the edees of the pollen sacs gradu?l Slftgvt touch canses
the denisconce, © 1 in fully. Even the slightest to g
. s exposing the pollen grain Ll. X . after
“;:lrg;ﬁzrr\)oto fall freely and on a windy d’{i’ m abo;lt. halié:thr:efs are
tne . ty. To a cartain exter 2
o inz, all the sacs bzcome emp . R rs.
t]lk Ofee::)lomible for removing the pollen from the burst anthers
also res §

The flowars commence clo;ing flrom_zzsi;)ut(a)fc.qméwg?n tth:eydacyorgf
i - 2 5 . ~ fl

My ﬂnd. rernfml);CiO:JiLdz:rt]iet;;xrt“éay and close finally by th?

ovonin Ope’n‘l;:g . 1la z;iong with the stamens shads in the course od

OO ec}?f'o s. The stizma remains attached to the fertilise

ﬂnOtthf twf):\ee d(::z: ;nf even dries up und sheds in a day or two accor-

((l);l:;};ootl;]z prevailing weather conditions.

i i a, chilli flowers remain open for
P (6) ;ner“tvlv??lfott?tatt:l(l)?inl;w In Bihar and Central. Provinces the
Ve 7 three days hi2rved by Shrivatsava (7) to remain fglly o,pen
chilli flowrs were ohszrve v o o Temain tully open
sid till 4 p. m. and get closad on the day pening. The
o tui‘l& wers were said to opz2n once again between 4 an: . m. !
:ll:)s:\(ixtod'\; and remain fresh and turgid as before and finally ge
e next day a
closed at 6 p. m. , . ,
i is: —Two plants from each of the six t_ypes o
. Retalfs Osfe;:;te};e::d thl; dert)ailed observations (_)f anthc;sxs wc_n;
chillies were week ending Saturdays. The cbservations were carrie
ﬂttendel(t)fx(t) Otnhe flowering season and the details of a typical single
1 <
glt:)z;:r):fof Bellary chillies are given helow :—

| the opening |  Date.

interval from:
} Actual iin
Particulars. !
i

timing. of flower, |
| Hours. S 1132
1. Commencement of corolla opening 2:88 a.m. | 300 o
2. Separation of corolla lobes 200 :: ‘ 3-00 N
3. Secretion ()[fnectalr) lobes 800 | 6-00 N
. aecretic oroll: ) 0 e "
. R“ur‘;,rﬁig)e;t of anther dehiscence 738 " j 2‘58 )
2' Comml)u in all the unthers 13‘80 " L aoo )
e letion of dehiscence iz Cm b 14-45 ’
§ §g{3f’“’ of corolla lobes 45—332 m. | 27-0) 6—11--32
2. Opening of corolla 400 p.m. | 3300 "
10 Final folding of corolla Night. "
11. Shedding of corolla 300 a. m. ‘ 61-00 7—11~32
12. Drying of style and stigma 10-00 o m. =90 8—11--32
13. Shedding of style and stigma ’

The details of the other type=s are given in Table IV in the annexed
appendix.
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‘ With a view to see whether the time of th: opening has gof any-
thing to do with the other phasss of anthasis, flowers opened on the
same plant at differeat hours on the sam= day were examined and the
results are givan in Table No. V of the appendix. The effect as can be
seen from the table is significant (i. e.) the time interval is inversely
eroportional to the tims of opening of the flower buds. Observations
n?ade_at different ages of plants also showed marked difference in the
time interval of the different phases of authesis having the tims of
?pening of the flower as the basis. As in the above cases, the time
tntervals diminish with the age of the plant.

Ppliination. The study of pollination enunciated the factors
contributing to fertilisation. Observations made at Guntur indicate
that the pollination in chilli erop is effected by several natural avencies
such as wind, Thrips (Scirtothrips dorsalis Hood), Bugs (Negara wviri-
dula), Bees (Apss fiorea), Butterflies (Papilio demolens, Terias hecabe,
Papitio aristalachac) and small black ants (Camponotus compressusl.
Every one of them in its turn contributes its quota for the genecral
role of pollination and fertilisation. The activity of the agencies com-
miences as early a8 4 a. m. and continues still about 12 noon or even
later. The position of the stigma in chilli Qowers suggests that the
flowers are self pollinated as the fowers are either pendeat or half-
pendent due to the bending of the pedicel. The style is usually straight
and longer than the stamens and hence the chances for the stiema are
many for receiving the pollen of the anthers of the same ﬂowe;.

Shaw (6) points out that in many varieties of chillies a cortain
percentage of the flowers possess curved styles instead of straight onaes
and that these shorten the distance bstween stigma and anthers where-
1‘33’ the stigma will he placed in a more favourable position for receiv-
ing the pollen of its own flower. The writer did not come across such
bent styles in the several varieties grown at Guntur during the two

350D, Shrivatsav (7) pronounces that the chilli flowers are ordi-
narily self-pollinated.

Cross FPertilisation. Crossfertilisation in chitlies is not uncommon
or the fact that anther dehiscence starts much later than the opening
of the flowers. Besides this, in some flowers the anthers do not burst
due to some unfavourable physinlogical conditions. In such instances

the only resort for the stigmais to depend on the polien of ather
flowers.

Hector (4) found the chilli flowers to favour a certain amnunt of
cross fertilisation, Erwin (2) mentions that chilli plant being a nectar
§earmg one atfracts insects and as a result of that crass pollination is
likely to oceur. Shrivatsava (7) mentions that the anther sacs burst
simultaneausly with the opening of the flower but the observations
recorded by Shaw (6) and the writer in 1931 & 32 indicate that the
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anther dehiscesice takes place at least an hour after the opening of the
flower which in its turn depends onthe dinrnal atmospheric conditions.
The interval varies from 1 to 10 hours as given below. In very few
cases the anthers were found to vemain in an unbarst state. The
delay in the bursting of anthers as expressed by Shaw (6) favours cross
fertilistion.

interval of anther dehiscence from the

Type of time of flower opeuning. Total.
chilli plant.

i 2 3 4 5 6 7 8 g 10
|
Bellar 16 16 30 32 45 13 1) 1 2 168
Na!iaps;du 7 4 13 4/ 46 18 % o 2 151
Local 5 13 17 3 82 38 20 4 1 1 184
Yellow 8 23 43 5 49 1 S 1 201
Black 2 5 1 25 28 14 7 1 98
Needle Vi 4 13 46 46 18 9 6 2 151

{

The above figures indicats that the maximum bursting of authers
takes place between 3 to 5 hours since the openiung of the flower.

Percentage of Natural Crossing. Far determining this, a ready
method was devised whereby the flower buds that are to open on the
next day wese bagged with tissue paper covers at about 6 p. m. The
protected buds were emasculated early next morning at §-30a.m
before the anthers could possibly dehisce. These were allowed to be
cross pollinated and the setting of the same was examined on the
seventh day. The gbservations were carried out at the end of every
month in the two seasons. The details of the results are given in
Table No. VI. On an average it was found to be seven per cent under
the Guntur conditions. Shrivatsava (7} noted the percentage of
of natural crossing in chillies as two to five per cent. Shaw (6) found
that out of the ninety seven naturally fertilised cultures seventy five
were found to be splitting for the parental characters. Erwin (2)
mentions that he found eighty per cent of open pollination. Out of
the thirty cultures raised by the writer in 1932 from the produce of
single plants, two were found to be impure for parental characters.
Though the figure obtained is Jow yet it is in conformity with the one
mentioned by Shrivatsava (7)

Receptivity of Stigma and longevity of Pallen. A knowledge on
this subject of the concerned crop is of vital importance for a plant
breeder. Detailed observations were carried out for the last two
seasons and as the subject forms a separate paper the matter is not
dilated on at the present stage. The experiences gained so far indicate
that the stigma in a chilli crop remains receptive for about twenty-four
hours from the time of opening and the viability of the pollen lasts for
twenty-four hours under the field conditions at Guntur.

Fertilisation. It is evident from the above fact that in chillies both
cross and self fertilisation take place. Usually the setting of the early
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ifgrtrg:dc f\l;\:'\f:s DIS Ze'ﬂt’ %%W d\;e to the dewy nights and heavy rainfall
strict {Gopalaratnam 3), ~ Flowerin iod i illi
. ; . g period in chillies
;»ztgnds well.mgh over a period of three months, Mutatis mutandis the
ruitang period also extends from December to March.

Percentage of Shedding and Setting. As the space is limited onl
a meagre sketch of the work done in this direction is given belowy
Catzszcum annuum 'alone was selected for the purpose zmdhthe investi:
gations were made in the first two types of chiilies. Five representative
plants of the two types were selected in the field and the daily ce‘nsus
of ﬂoyver production was recorded throughount the flowering season
but glven' as weekly totals per plant in Table VII. The flowers were
tagged with the dated labels, and counts of the developad chillies were

taken from time to time. The percentage of setting in the two types
was found to be as low as 6 per cent on the average,

X Maturatiqn Per'iod of the Fruit. This, like any other economic
character varies with the variety and the age of the plant. Shaw (6)
recorded that the ripening of the chilli frnit takes 2 to 2V4 months.

At Guntur the observations made in all the si
x types gave i
results. gave the following

Type of Number of days taken for the chilli fruit to matur e.
chilli plant.
Mean. Minimum. Maximum
Beliary '
Nallapadu gg 3(9) g;
Local 56 50 62
Yellow 60 52 70
giac\' 57 St 70
eedle 51 47 S5

) .The above table indicates that th
minimum maturation period of forty
chl.lhes have the maximum maturation period of seventy-seven days
gf}éde the mean maturation period among the six types ranges fr‘o}r,n
theyr:ne to sixty da'ys as g'}ven in Table VIII. It was also found that

aturation pariod is directly correlated with the age of the plant,

the coefficient of correlation ( ing 0
. £ r) being 0°41 and P, E. 005 for .
types of Chlllies examined‘ s and P E 0 03 f()l all the six

e Needle chillies have the
-seven days and the Bellary

. Sur:;mary_‘ 1. .Chﬂh flowers commence opening as early as 2
‘M. and continue till 4 p.m. with the maximum rush of anthesi

occurring between 3 and 6 a.m. o e
' 2. Anther dehiscen
ing of any flower but th
three and five hours aft

Ce commences at least an hour after the open-

e mode of dehiscence can e noticed between
er the flowers open.

3. The activity of ant hesi

. s and anther dehi i
influenced by the dinrnal atmes ehiscence arc directly

pheric conditions.
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4, The time intervals of the different phases of anthesis diminish
with the advancement of the age of the plant and the time of flowering.

5. Chilli flowers commence to secrete nectar by about 4 a.m.

6. Chilli flowers are both self and cross pollinated with the per-
centage of natural crossing working to seven under the Guntur con-
ditions.

7. The receptivity of the stigma and the viability of the pollen in
chilli plants lasts for twenty-four hours under the field conditions of
Agricultural Research Station, Guntur.

8. The percentage of setting to the number of flowers produced
per plant is found to be six on an average.

9. Maturation period of the chilli fruit varies from forty-seven
to seventy-seven days in all the six types of chillies examined and is
directly correlated with the age of the plant.

Acknowledgments. My acknowledgments are due to the Deputy
Director of Agriculture, Il Circle, Guntur, for the facilities accorded
and to the second Cotton Assistant and th2 fieldmen for thzir hearty
co-operation in the work.
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APPENDIX

Table L

Details of Atmospheric Temperature and Rainfall.

}
Temperature in degrees Farenheit. Av. I Av

v.
2 3 4 5 6 7 8 9 10 11 12 Mini Maxi.
A M. | |

Particulars, Rainfall.

1931—"32. ‘
Novr 30th. 76 77 78 79 80 86 87 89 90 92 94| 82 - 93 Nil.
Decr. 31st. 75 76 77 77 78 79 81 83 85 86 88 i 76 88 Nil.
Jan. 31st. 62 63 65 67 68 70 72 75 76 77 78 72 79 Nil.
1932—"33. ‘
Naovr. 1st. 81 82 83 84 85 87 &9 8% 90 90 91 80 91 008"
Novr. 15th. 77 78 79 8) 80 81 82 83} 86 87 87 76 ' 88 010"
Decr. 1st. 76 77 78 78 79 79 80 81 81 83 8 | 77 86 6197
DPecr. 15th. 73 74 75 76 76 78 79 81 82 83 85 70 85 Nil.
Jan. 1st. 70 70 71 73 69 71 77 79 81 84 *8 | 68 . 87 Nil.
Jan. 15th. 71 70 69 71 68 69 76 80 82 83 85 | 68 . 88 Nil.
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506 The Madras Agricultural Journal [Vol. xxi, No. 12 Table 1V
able .
Table 111 Details of the different phases of anthesis in the six types of Chillies.
Details of Anther dchiscence. Actual time.
Purticulars. | rary.| Nalla- | Local. | Yellow.| Black. | Needl opening
e . - | Local, ow. | Black. eedle. :
. 6—7 7—8 8~9 9~10 10—11 11—12| Imma- ., | Type of A1 badu. ! CHOW-| _
Particulars, am amamam & m Noon| ture. Total Chilli. T o _
_— 1. Commence- [2-00 a.m.]3-00 a.m. 4-00 3.m.;2-00 2.m5-00 a.m.[4-00 a.m[1st day.
30th N 2 3 27 2 3 | s ment of caro-
t . ; p ing.
31st De(():‘.l 24 35 34 16 3 s n; Nallapadu Ha opening
31st Jan. 10 9 7 1 1 1 39 2. Separation of (5-00 2.m.(6-00 2.m.[6-30 a.m.{5-15 a.m6-30 2.m.|6-30 am.\ do.
R ™ - corolla lobes.
Total. | 56 87 63 19 6 | 9 ‘ 240 \ z
. 3. Secretion of 500 a.m.(5-30 a.m,5-30 a.m.[+-30 am.6-60 a.m.6-30 a.m.| do.
1st N o 1o 2 13 Nectar. |
st Nov.
15th Nov. 20 7 12 2z . 1 42 . Recurving of [8-00 a.m [7-30 a.m.j8-00 a.m (7-30 a.m.7-90 am.9-30 am.{ do.
1st Dec. 26 24 12 .. 2 . 6 70 | Bellary. 4 Recurving of a.m 730 a.m. 800 a.m
15th D 6 5 3 3 17 corolla lobes. i
ec.
]1?{}‘32_1]“ ! ? i % 14 6 ‘ﬁ 5. Commence- [7-15 a.m.[9-15 n.m.@-lS a.m.i7-10 :1.m.+‘)-00 a.m.}lf)-fSOa.m. do.
an. ment of anther !
dehiscence. t
Total. | 47 50 37 11 19 6 ‘ 12 \ 182 | ‘
ISt Nov i i o > 6. Do. in all|850 a.m.[9-45 a.m.[8-50 a.m.|8-15 a.m.9-30 a.m.1}-30 a.m. do.
15th Nov. 6 1319 16 .. . 3 57 the anthers. | {
1st Dec. 26 20 24 9 3 2 4 88 . i - L0 10-00 s 11-07 ¢ 111-30 a.m. 12-00
15th Dec. 1 3 2 1 2 9 Nallapadu. 7. gg}:ri)gé:;xéser} of{l0-00a.m.(11-50 a.m. a.m. 1L 'Lm.? a.m. zm do.
1st Jan.
15th Jaun. 3 . 1 4 . 8. Folding of co-4-45 p.m.'5-00 p.m.|5-00 p.m.[5-00 p m.S&OO p.m.7-30 pm.! do.
Total. | 32 35 46 31 4 2 | 10 |16 rolla lobes, { ,
1st Nov . 8 3 1 .. 12 9 Opening of 15-00 a.m./6-07 a.m i6-00 a.m.|[7-00 a.m.|7-00 a.m.B-00 a.m.|2nd day.
15th Nov. 7w 9 1 4 . 2 43 corolla,
1st Dec. 18 27 14 7 6 7 79 . .
15th Dec, 1 5 16 8 1 — 1 32 Local. 10. Final shedd- 4-00 p.m.5-00 p.m.|530 p.m./6-00 p.m.'4-00 p.m.'6-30 p.m.‘ do.
1st Jan. 5 6 5 2 4 22 ing of corolla. ‘, !
15th Jan. . 1 12 ' . . . . s .
s 4 ! , 11 Shedding of | Night. ) Night. | Night. | Night. Night. ‘ Night.
Total. 3% 53 56 26 12 3 14 200 corolla.
st N SR RO P
lgth &‘gv (,; %2 lg Tl 5 i{; 12. Drying of sty-3-00 p.m.4-00 p.m.j12-"0 4-00 p.m. 12-00 ‘(10-00 a.m.i3rd day.
Ist Dec. | 1202 19 7 10 . 5 9 1 e le and stigma. Noon. Noon.
cllow, ! )
}g:}}gec. “ lg lg g 11 (i’ 49 13. Shedding of [10-00a.m.7-00 a.m.|6-00 a.m 5-00 a.m.4-00 a.m 900 a m. 4th day.
15th Jan 3 8 10 5 .. REEIRE: styleand stig: )
: ma.
R St D . i < l 1
Total. | 34 8 64 30 22 2 } 2 ' 263 i ‘
Ist Nov.
15th Rw.
15t Deo, oowm o
15th 1-cc. BT 0 3 T Bk,
Ist Jan. 1. 2 2 1 6
15th Jan. 7 9 3 2 1 22
Total. 830 26 12 1 ‘ 6 \ 113
1st Nov. .. 4 8 1 11 4 TS A T
ifghnle“é)v. 1 15 29 16 14 9 15 99
15th Dec, S S ST 17 Needle
}g‘t}f}" 1 .. 4 15 14 2 36
ot Jan, . 3 3 .. 10 12 1 29 |
_ Total. | 1 24 65 44 ¢l 53 L SIET |
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A NOTE ON THE SUGARCANE LEAF HOPPER

(PYRILLA) IN SOUTH ARCOT DISTRICT
By C. B. FRANCIS,
Cane Farm Superintendent, East India Distilleries & Sugar
Factories, Ltd., Nellikuppam, S. India.

Introduction: This pest of sugarcane, though noted in the
S. Arcot district for some years past, appeared in some appreciable
numbers only last year and has this season for the frst time reached
the status of a major pest. It was suggested to the writer by Dr. T. V.
Ramakrishna Ayyar, the Governmant Entomologist, Madras, that a
connected record on th: observations made and some work done
during this year might be of some interest and this note is an attempt
in that direction. It must howavar b2 emphasizad that the pap2r has
been prepared by one not specially qualified to obszrve from an
entomological point of view, and that conclusions cannot safely bz

drawn until more knowledge of the pest and the damage caused by it
is obtained.

CONDITIONS UNDER WHICH CANE IS GROWN IN THE
S. ARCOT DISTRICT

Soil—Rotations—Manuring, etec.
garden lands, but this note is concerned solely with cane grown by the
Nellikuppam factory in garden land under well irrigation. The soil is
a sandy loam of alluvial origin. Sugarcane js grown in the following
rotation ; irrigated sugarcane, rainfed cumbu (Pennisetum typhoideum),
rainfed green manure (Sunnhemp), irrigated sugarcane. Cultivation
is intensive, the full rotation taking only two years so that the land is
under cane every alternate vear. Manuring is heavy as in adcition to
the green crop which gives about 100 1bs. of nitrogen per acre, heavy
applications are given of artificial fertilisers containing 150 to 200 lbs.
of N. per acre. Thick varieties of cane are mainly grown, the chief of
which is Fiji B (Badila). Harvesting extends from about the middle of

January to the end of May and planting is done at the same time.

Cane is grown both in wet and

The shade temperature in ths
70 degrees F. in the months of December
110 degrees in the months of May and June.

about 48 ir.ches. Normally about 5 inches

four months of the vear, about 8inches i
which are the hottest months of the year
during the last four mrnths which cover
period. The rainfall figures for the prese
last season which was considered a good o
for the past ten years are given bzlow :—

tract ranges from about
and January to about
The average rainfall is
come down in the first
n the next four months
and the rest comes down
the North-East monsoon
nt season with those of
ne, and also the average
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Average for 1932—33 1933—34
past ten years.
044" ran
February 097" o lg'gg”
Mm'C_h 1-40” 218 ’y 1'84"
April 157" 214" et
May 135" 018" 256
June 134" 035" 3347
Augast oA 677" 125"
ugus 6" . -
Sepgtembel' 13-3?" 11-43" 429
Rovember s gt
0 .
December g.;_;" .
January R — —_—
Total 4821 561

This season the weather was abnormal in that 10°50 b(if ran:lafﬁe;I
during two days in the middle of March, and that Saptenrln;r. (;lcstobar
a showery, humid month, was unusually hot and dry. e e
rainfall was also much in defect.

Appearance and duration of the p.est. (Pyréll;). UL;IS‘?e i:::;asae;:i-
i i bers at the bzzinning o ugust,
peared in fairly large num g O damased.
il early in September when the crop bagan to be se ¢
u:(tllltge pZak was reached early in October. Smge tl.xen. there has bven)
: radual decline, but at the time of writing (beginning of Novembtz)ar
soine blocks are still badly infested. ‘Thz worst month was :September
when as stated above the weather was hot and dry.

Control: Control measures were initiafed at the; beginning of
September and the following methods were tried ; Sprayl;ng, Lllghtt:)rw:t'
bagging in handnets and egg destroying. In order t? \ e aﬁ; fgund ie-
into the cane fields to carry out the control measures it w
cessary first of all to give a complete trashing.

(a) Spraying. The contact poison used was kerosine oil em(tixlstxon
to the following formula ; one 1b. of soap, one gallon watet im e ;(01
gallons kerosine oil, diluted with ten times water This mix urm id
not cause any damage to the leaves. Only a smal‘l area was sp 3;50
but the quantity of solution calculated to be required per acre wzzis )
gallons. This method was not used on a large s;alfa on the grounks Of
expense, difficulty of moving the sprayer about‘ inside large blos: s Of
cane, and because the hoppers’ habit of sheltering on the undersides o
the leaves made it difficult to reach them.

(b) Light traps. The traps consisted of small lanterns s‘tandmg in
trays 2 feet by 2 feet by 2 inches in which was a small quantity of oil
and water. The cost of the traps was about Re. l each. 54 .traps
were in use every night for some time at a cost for 911 and attentfon of
Rs. 2~ 4—0 per diem, and the average number of fhes caught r}lghtly
per trap was about 2,000. The traps were discontmu?d after a time on
account of the very large number that would l:m req.uxred to make any
appreciable reduction in the millions of flies infesting the fields. In
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this connection it has been noticed that, whereas the adults arc
attracted to bungalows at night they do not fly close to the lights but
merely sit on ths white walls several feat away from the lamps.

(c) Bagging in hand-nets. Nets about 15 inches in diameter on
rattan or bamboo framss with bamboo handles were used, the cost per
net being about 6 annas. Thin gauze cloth was originally used but
this was found to be unserviceable and later mull was substituted
which was found satisfactory. This mathod of control was found to
be very successful and large numbers of flies were caught and destroyed
by emptying them from the nets into kerosens tins containing water
and a little oil. The following figures give the number of coolies
employed daily, and the daily collection of flies during the seven weeks
ending 4th. November 1933.

Week ending Coolies employed Flies collected daily

daily measured in Gallons .

23— 91933 53 28
30— 9—1933 86 42
7—10—1933 83 44
14—10—1933 50 25
21—10—1933 48 28
28—10—1933 39 22

4—11—1933 48 3215

Average 58 3114

It is estimated that with an average of 58 coolies working daily for
a period of 49 days the total number of flies accounted for was 1543
gallons or about 350 millions. The flies were buried or burned at the
end of each day as the smell from them if kept longer wus very bad.

In netting the flies it is necessary to beat the cane in order to make

the hoppers leave the plant and this caused slight damage to the tuft if
done very frequently.

(d) Destroying egg-masses. The ezg-masses of the insect are easily
visible and children have no difficulty in squashing them between the
fingers. Women have to be employed if the cane is tall. The children
counted the masses upto each 100 as they were destroyed and a cooly
in charge of each group of about 10 children marked each 100 against
each child’s name. In this way an easy check was kept on the number

of masses destroyed. Figures for the seven weeks mentioned above
were as follows,—

Egg destruction Women & children Egmasses
week ending employed daily destroyed daily
23— 9--33. 155 603645
30— 9-—-33. 123 405°408

7—10—33. 118 381-528
14—10--33. 34 89 001
21—10--33, 14 68238
28—10—-33. 14 22:414

4—11-33. 48 111521

Average 73 240251
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During the 49 days referred to an average of 73 women and
children destroyved a total of nearly 12 million eggmasses and as eac}n
mass consists of about 35 eggs, the total number of eggs destroyed is
about 412 milliens. The reduction in the amount of ‘:vork done towards
the end of the period was due to a lessening in the amount of
egglaying, to an increase in parasitisation of the egas, and the case of
two weeks to showery weather and the Dipavali holidays.

Egg parasites. Two parasites have been identified b_y Dr. T V.
Ramakrishna Ayyar in the area, (a) Dryinid wasp (Drym.us pyrillae)
which lays an egg in the body of the nymph, and (b) a species of smgll
Chalcididae which parasitises the egg. The Dryinus is not present in
large numbers and no detailed observations ha.ve $0 far been made
regarding it. The egg parasite was not greatly in evidence at .the be-
ginning of the control, but increased later, and masses examined at
random throughout the cane area showed the following percentage of
parasitisation.

... Not %age of
¢ ss o0 A
Week ending Eh,f:f},sfned Parasitised L. ogitised  parasitation.
4—-10—33. 712 526 186 73 .85
21103 1486 1126 363 7577
28—10—33. 1020 667 353 6539
4—11—-33. 3275 1615 1660 49-42

The reduction shown by the figures for the last two weeks was
not unexpected as fewer parasites were seen in the fields. At this time
large number of dragon flies were seen darting about over the canes
but it is not known if they were feeding on the egg parasites. Parasite
breeding cages have not yet been tried but it is proposed to do so.

Effects of a severe infestation. In the case of the variety Fiji
B, there is a yellowing of the foliage and a stunting of growth giving
the crop a very unhealthy appearance. The upper surface of the
leaves becomes covered with the sweet excretion (honey dew) of the
hoppers which is later covered by the fungus Capnodium sp. so that
the older leaves appear completely ‘sooty ". In the case of Co. 213 and
to a lesser extent Co. 281 there was this season a marked *' browning ”
of the older leaves, commencing at the leaf tips, which may be associ-
ated with the infestation. The effect on the quality of the attacked
cane has not yet been ascertained.

Comparative effect on different varieties. The thick cane Fiji
B (Badila) has suffered the most. Co. 213 appears to be attractive to
the pest but is apparently less damaged than Fiji B. Co. 281 is com-
paratively little attacked and E. K. 28 is even less so. The PQJ varie-
ties of which several are under trial appear to be attractive and large
numbers of eggmasses can be seen on them, but in most cases the
plants do not appear to be affected to any appreciable extent.

Value of the control measures. An improvement in the posi-
tion, probably more due to the weather conditions than the control



514 The Madras Agricultural Journal [Vol. xxi, No. 12

.rgeasutres has taken place. The control work has however been done
be :ﬁaa:te:;d Plgcks surrounded by ryots’ plots in which no control has
destroyed t‘;{e > and in spite of the large number of hoppers and eggs
any exient eltqtal populatnon of the pes.t cannot have bzen reduced to
required t<; t 1's realised that cp-operatlve effort on a large scale is
from being fel:?‘ ;nt plots on ‘which control measures have been tried
night are f cllnﬂes_ted, especially as the adults are very active and at
that the i <t)u.n lying considerable distances. It is probable therefore
cally ni n’lf;]nsm value of the c.:ont_rol work done this season is practi-
this sort to the .lolc)al ryots are inclined to put down an insect attack of
and the mai _e(;r fxd luck am:i to accept the position with resignation
and sh n idea in attemp.tmg control work was to give them a lead

show thefn that something can be done to fight the pest. If the
work done this season results in a less apathetic attitude being taken
in the case of future attacks it will have bzen worth while.

o Ackr.:owledgemgnts. Acknowledgement is made of the valuable
niormation and advice regarding the pest and its contrcl received
from Dr. T, V. Ramakrishna Ayyar, the Government Entomologist,
Madras, who visited the area and who witnessed the control measures
that were being done on the infested areas.

THE PERIOD OF RECEPTIVITY OF RICE STIGMA ¥
By K. RAMASWAMY, B. Sc. (Ag.),
Assistant to Paddy Specialist.

satiol:ti:og:]::w?.d A knqwledge of the. natural pollination and fertili-
o he o cult iﬁfl e (‘:rpps is of extreme importance to the plant breeder
c it ost of the crop plan i

s‘:vellli ie:}tlgx:iczijnattéral.pollmation occurs at the tim: oI; ﬂotvfré;v (l)];l)cel;ii;:;e.
recentie thmners gil_lsce and shed their pollen on the stigma, which is
T ope vther,eena ing th.e_pol_len tp germinate and fertilise the ovule.
vomad o natu:ercésstflertx'hsatxon is the rule, self fertilisation is pre-
the stigma s thy e dlffef‘ent txm?s of maturity of the anther and
long afim the' stl’ ! e pollen is shed either long before (protandry) or
moce co the thgana 1s receptive (protogyny). In grasses protandry is
ity o 1 protogyny. .A study of the period of pollen viabi-

e receptivity of the stigma forms an important preliminary

work in crop improvem
ent. The present paper deals wi i
A et wit
on the period of receptivity of the rice stigma. Ve the studies

Revi : .
ting Whe:tw ﬂ:vael;-‘;ter;mre' Biffen (1905) mentions about emascula-
\“‘Mgges“wg the stigma a week after,

* o f Economic B 010
Paper cOntrib“ted
. D to th i iati
, , . e meetlng Of the Assoclatl no i i
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proving that the stigma is receptive for a week after anthesis. Solo-
mon (1914), experimenting on wheat to determine the relation between
non-fertilisation and occurrence of open glumes, found out that in un-
pollinated spikelets,  the glumes remained open until the stigmas
began to die, which took place in 8 to 10 days " Anthony and Harlan
(1920) have reported of a systematic investigation on the period of
receptivity of barley stigma. They found that “ the percentage of
successful pollination increased for two days. Of these pollinated 2
days after emasculation 1007, of ths ovaries sat seed. From this time
there was a gradual decrease until on the sixth day no pollinations
were successful 7. Dietz (1928), in connection with his studies of the
inheritance of rust resistance in oats conducted some preliminary trial
to determine the best technique to bz adopted in hybridisation of oats.
His results brought out that the optimum time for pollination is after
an interval of 24 to 72 hours after emasculation, both with regard to
the percentage of fertility and the production of true hybrids. It is
presumably based on a knowledge of this phenomenon of the pro-
longed receptivity of stigma that the practice is in vozue in cartain
countries of cross pollinating the flowers some time after emascula-
tion. Love and Craig (19:8), in Cornell Station generally cross polli-
nate oat stigmas a day or two after the emasculation of the flowers.
Kraus (1907) in his rice investigations at Hawai recorded his observa-
tions that “if the stigma fails to receive pollen from the anthers of
the same floret, foreign pollen may fertilise it even after a considera-
ble interval. About hybridising rize, Jenkin Jones (1929), from Cali-
fornia, Rodrigo (1925), and Torres (1923), from the Phillipines, report
that after emasculating the spikelets, the stigmas may be pollinated
the same or the next day.

So far as the writer is aware no systematic study has however,
been reported about the period of stigma receptivity in rice.

Method of work. The series of artificial hybridisations in connec-
tion with this study were conducted during flowering seasons, 1929-30,
and 1930-31. The procedure of study adopted was to emasculate a
number of spikelets a few hours bafore their normal opening time, to
pollinate them on the same day or at one day intervals on successive
days and finally to compare the receptivity of stigma by the percentage
of set seeds obtained in each pollination. Thz technique of hybridi-
sation followed was the one practised all along in the Paddy Breeding
Station at Coimbatore with good success (Ramiah 1927). The method
adopted in Japan, Java, Phillipines and California viz., of clipping off
the upper half of the fertile glumes before emasculation, was not
followed as the set seeds obtained in this way are easily liable to be
damaged by external agencies and at least some of them rendered non-
viable since they are but partially protected by the glumes. Rodrigo
in Phillipines appears to employ some nutrient medium to germinate
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the hybrid seeds after they are sterilised whzreas no such procedure is
adopted in Coimbatore. Only five to twenty five per cent success is
claimed by the method of clipping the glumzs. As the results in the
accompanying table will show, the method adopted at Coimbatore has
given better results, when the pollinations are done at the optimum
cendition of the stigma, as for instance till the fourth day after
anthesis. The emasculation method advocated by Sharangapani (1924)
i. e., to tie up the emasculated flowers with silk thread was also not
adopted for this experiment, as the process would naturally restrict
the number of spikelets that could bz operated on in a short period of
interval, whereas, for the present study, the larger the number of cross
seeds obtained the greater should be the accuracy of the results.

There was no difficulty in choosing the materials for the crosses
from among a collection of over 60) pure lines of rice grown year after
year in the station. In selecting the two parents for each set of cross a
non-pigmented type was chosen as the female and one with anthocyan
pigment on the leaf sheath as the male so that the success of polli-
nation of each grain could be confirmed even in the early stages of the
seedlings raised from the crossed seeds, from the presence of pigment
on the leaf sheath, Care was also taken to see that the blooming
periods of the two parental types synchronised as closely as possible,

so that fresh pollen could bs procured in abundance from the male
parent.

For each set of cross, half a dozen plants true to the type were
chosen as mother parents and in each of them only the spikelets of the
first three tillers were operated upon for the study. Each panicle was
considered to be a separate unit for pollination instead of the entire
plant and a sort of randomisation was adopted for emasculating and
cross pollinating the spikelets of the different panicles on different
dates i. e., within the same plant the three different panicles would
have been emasculated on different dates and pollinated at different
intervals after emasculation. A scheme was drawn up beforehand and
the emasculation and cross pollination of spikelets of each tiller were
carried out according to the scheme. The panicles were properly
lahelled after emasculation and cross pollination. For emasculation
on a particular day, only the spikelets that would open that day were
chosen and those are easily discernible to a trained eve. A panicle
takes 5 to 6 days for completing the blooming of all the spikelets in it
and for this experiment the panicles were treated on the 2nd or 3rd
day after the starting of anthesis, as the maximum number of flowers
open on these days, Besides, the later blooming flowers in g spikelet
were purposely omitted, as unsetting in rice, even under natural
condition is mainly confined to these spikelets (Ramiah 1931). Arti-
ficial cross-pollination was always effected at the time of the natural
anthesis of the male parent so as to ensure the maximum viability of
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. When the grains were ripz th: panicles were sgparately

;2;12?:3 with the respective lfabellbi‘an?' the S?It‘ ;enge?n;:;i fgalonfsaﬁatr}?e-
under each set of pollination. “he
fgligi::t::et:: then separately preserved_ after giving them tv;rgbcéx(;qt‘l:;‘::
dryings in the sun and they were sown in see.d-p'fms on a
date to ascertain the success of the cross pollxnatxofx. : )
Results and Discussion. The tgsults of the different sets of arti

ficial cross pollinations are set forth in a table below.

Table 1

Showing the percentages of setting of grains when'cmss pollinated at
different intervals after emasculation.

T.40xT. 130 '[‘.430x’l‘.137{'l‘. 63xT. 344|T. 30xT. 3.41 Total )
Time of TR S R R S ohe T le e ¥
Cross pollination. ;5‘; 53’3 8132 £8 2 [ 2598 135% 41353 4
S;‘:rirs\gg\i’\:tfion 10 332330 11 15423) ... .. ...|26 486747 52475
podicu 5834] 61 86 415
Oréﬁ\gs‘guif\ﬁfm 23 702471 0 11 00] ... .. .. |38 83416
T?::\(\lslcytfl;tfltg; 19 40 322] 8 16 333] 4 1323516 576247 74338
Tléfﬁ?s?.ﬁ?t?cf);er 26 38 40°6) 19 35352 4 19 174{ 26 8 705 75 100 429
Foe‘irl;wdsgxslftfitoe; 4 20167] 1 35 28| 4 13233, 9 950014 77 154
Fi;l;;l;\g;s};x{itoe; v e e | 0 24 00] 2 12143 1 51671 3 41 68
Six days after s asool 4 4500
emasculation
Seven days after o 8 ool 6 8 00
emasculation. e R

Except for the occurrence of a few non-crosses among the first
day pollinated spikelets, the set grgms obtained from all subsequent
pollinations proved to be true hybrids. In cross No. 3 the programme
of pollinations on tha first two days could not be carried out on
account of somz unavoidable circumstnn.ces. For that p?rtlcular
cross, therefore, only the results of pollinations at su.bsequent intervals
are given here. Ip cross No. 2, the complete failure to set, when
pollinated one day after emasculation is inexplicable. Qroupmg the
results of all the crosses together, the percentages of satting under the
different sets of pollinations are represented by a graph below.

Graph. There is no uniformity in the gercentage of setting at
corresponding intervals of pollination in the (.hfferent sets of crosses.
This is partly due to the varietal differences with regard to their ease
of manipulation. In some rices, specially, where the g]um?s are broad,
emasculation is comparatively easier and hence they gweagreater
percentage of set grains in hybridisation. Howgver, ft can be seen
from the graph that the rice stimga retainsa fmf'ly high degree of
receptivity for three days after the natural opening of the flowers
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and that later on, the receptivity gradually diminishes until it is com-

:::ttgls lost ;by the seventh day. The high percentaze of setting on the

the nuzba terfemals{c?latlon in cross number 4 is not quite reliable as
er ot spikelets cross pollinated i i

rather small viz,, §, P ed in that particular case was

It is needless to stress

on the limitati i erime
results of which are jude ions of this experiment, the

ed purely by artificial hybridisati
‘ Ju ybridisation by
mechanical means, as it is well known that atmospheric factors like

:;;rrelsie;;t:r:‘g aoxﬁi. hgmndlty play a very important role in the natural
el g 2 or?l‘ ination of ﬂ).v\ters. Thzse are of coursa, beyond con-
Dherte oor oI inary ﬁel.d conditions. Fortunately however, the atmos-
mont. oo ‘l(;lns remained favou.rable during the course of the experi-
unifo,rmit rl% tkyveathet prevailed throughout this period. The
T i; o ts ill and care exe.arted during the crossing operations is
another i tpor ant factor affecting the reliability of the results. This
teibatad ovo Delrlsolr:al factor may however b2 taken as uniformly dis-
) er all the sets of emas.culations and cross pollinations. as
fiese operations were all done entirely by the writer himself exerci-
sing equal amount of care throughout. The limited numbar of spikelets
that.cou.ld possibly be handled formed another handicap in this in-
ves'tngatlon. ‘ This is due to the short period of 4 or 5 days within
which th.e spikelets of the primary tillers of a pure line of rice com-
plete their flowering phase. A tiny caterpillar which used to damage
the emasculated flowers by eating away the stigmatic tissues was
another source of trouble which contributed to the reduction in the
number of emasculated flowers available for cross pollination.

" Sun,:nury and .Com?lusions. The degree of receptivity of rice
bitig‘% is rgl::koned in this study from the parcentages of setting exhi-
b, tim};spfltﬁlgts which were .emasculated one to two hours before
dag o qt(i)ne g;t;, patturall obening and cross pollinated on the same
g Intervals upto 7 days. Four different »
were done in connection with this i igation.  Althousts oo
this investigation. Although th
centages of setting in the differen ' . ot unifommer
t sets of cros i
o ¢ Ling . osses are not uniform at
dataci;ria?gn(:;)ngf;nter;als of pollination, it is fairly evident from the
. T the first three days after th i
0 T th ce da e natural opening of the rice
" v(;/:rtsi):};ie;:tsélgmgs mau:itam nearly as high a degree of receptivity
ay, but gradually lose it afterward i
. . . s u
day the receptivity is completely lost. ntilon the seventh
The results obtained from

the rice breeder in his artifi
ways :—

tbe prese.nt. study are of importance for
cial hybridisation work in the following

1. )
by not nlulcl)rc:S:ht:m parental types dxffer in their flowering durations
them by baggingntz week, cross DOlll}Iation may be effected between
cross pollinati ¢ emasculated spikelets of the earlier variety an.
ing them with the later one within six days after
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emasculation, although the percentage of set grains thus produced may

be somewhat reduced.
2. If, after emasculation of spikelets, unfavourable weather con-

ditions or some other external disturbances do not permit of immedi-
ate cross pollination, the latter operation can be safely postponed for
two or three days with full confidence of obtaining the same amqunt
of success as can be had by pollination on the same day of emasculation.

3. Cross pollination done one or two days after ema‘sculatio'n is
of decided advantage in hybridisation work, as th§ §et grains obtained
in this way are sure to be hybrids, as any self fertilized flowers among
the emasculated spikelets can easily bz detected even thc? next day
after emasculation, from the withering condition of their s'tlgmas and
slight enlargement of their ovaries and can thus be rejected then

and there.
Acknowledgement. The writer wishes to acknow!ledge his indebt -
edness to Mr. K. Ramiah, Paddy Specialist, for giving him scope to

pursue the above investigation.
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MULBERRY CULTIVATION IN KOLLEGAL AND
THE SERICULTURAL INDUSTRY

BY P. V. HANUMANTHA RAO,
Assistant Agricultural Demonstrator, Kollegal.

The cultivation of mulberry is simple and may be done in a wide
range of climate and soil provided the latter is fairly fertile; the rear-
ing of silkworms is however possible only in temperature ranging
between 70° to 90° F. with a humidity of 50 to 707,. During the hot
weather the rearing is as a rule stopped and the bushes pruned for a
fresh flush of leaves. The above named conditions exist in the Kollegal
taluq almost throughout the year and hence the rearing of silkworms
is carried on all the year round giving occupation for well over 5000
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families in 36 villages, the mulberry crop being raised on 10,000 acres

an_d raw silk to the value of 10 lakhs of rupzes bzing exported from
this talug.

Soils. .Red sandy loams, black cotton soil and even sandy and
gravelly soils are found suited to the growth of mulberry.

_ Varieties. Bush mulberry or the white mulberry (Morus Indica)
1s the only species grown in Kollegal. The varieties known locally as
the Ennairangina gaddi and the Buddigaddi are popular on account of
the better and more nutritious leaf they give while the variety known
as the Karigaddi is also to be found here and there.

Propagation, planting etc. The crop is propagated by cuttings.
The land is ploughed 6 to 7 times in April and May : 15 to 20 cartloads
of cattle manure per acre are applied and spread before the final
ploughing. The cut bits are planted with the first showers of the
South West Monsoon. Furrows are opened 214 to 3 ft. apart either
way and at the junctions holes 1 foot square and 6 deep are made and
in each hole 2 to 3 cuttings are planted ; 4 to 5 headloads of fresh cut
bits are required to plant over 1 acre. If the weather is moist and
cloudy the cut bits keep for 4 to 5 days. The bits are 8 to 9’ long
with 3 nodes in each and are laid flat like sugarcane setts. When neces-
sary as during dry hot weather, one or two hand waterings are given.
Yoqu shoots appear in two months after planting. At this étaQe,
weeding and intercultivation are done by working guntakas. ‘
month for the next 7 or 8 months this interculti
every time after the picking of the leaves.

Once a
vatton is carried on,

v List of implements with a cultivator whose holding is 5 acres in Kamakaraj
illage :—

1 plough 1-0—-0

. 1 Ujjari 0—4—-0
1 BalgAzL;ztm 1—2-—0 1 Kalkat 0-10—-0
1 71!dfguntai 1—2—0 Barkani 1 pair 0--2—0
Y Kiriguntaij 1-12—0 Murrels 0—2—0
1 Machu 0-10—0 Yoke and rope 1—8-0

Total... 7—4-0

Initial cost of planting ? acre of muiberry,
4 ploughings at 12 annas each

15 cartloads cattle manure e ;:g— ::
Carting 3-12—0

" Spreading 0—8—10

Opening furrows for planting 0--8—0
Setts 4 bundles for planting 1—0—0
Cutting setts and carrying 0--8—0

and preparing 0-8-.0
Flanting setts--10 women

: 1--4—0
2 W§edmgs~6 women each time 1-—-8—0
Hoeings—twice a month for 8 months 4—0-0

Total. 24—0-0
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Recurring charges including assessment.
Assessment varying from 0—12—0 to 1--5—0. Average 1—0-0
F'wo ploughings at 0--8—0 cach " 1—0—0
21 hoeings a month at 0—8—0 a pair doing 2 acres a day - 6—0—-0
Pruning—2 men " 0-—8-—0
Manure —7 cartloads at 0—8—0 o 3—8—0
Carting " 1-8--0
Weeding—6 women " 0-12—0
Applying manure to the pits " 0—8—0

Total. 14-12—0

The mulberry leaves are easily browsed by sheep, goats and cattle
and the fields should therefore be carefully fenced. Plantations ordi-
narily keep going for 12 years after which the bushes are pulled out
and sown to annual crops like ragi or cholam for 1 year and again
planted to mulberry. From 6 to 8 cuttings may be had of an acre of
mulberry, 30 headloads or 3000 Ibs. of leaves being obtained from each
cutting.

Life history of silkworms: --The Kollegal silkworm belongs to the
multivoltine or polyvoltine class that pass through a number of
generations in a year. Polyvoltine worms feed on all bush mulberry
leaves and it is perhaps difficult to rear them on tree mulberry leaves
because of over-nutrition. The silkworm lays on an average 250 to
350 eggs which are oval in shape and very minute measuring about 134
m. m. by 1 m. m They are cream-coloured to yellowish white when
freshly laid but turn bluish black just before hatching. At Kollegal
the eggs hatch out in 10 days: this period mav be shorter or longer
according to the temperature of the locality. In the hot months (April
and May) hatching takes place in 8 days. The new hatched out worms
are minute in size 2 m. m. long with a slender more or less clongated
cylindrical shape. The worm is at this stage fringed with tufts of fine
hairs; its color is dark brown, the head being black. The body is com-
posed of 12 segments or ring;. Behind the head there are 3 segments
wherein are the front legs and the thorax. The remaining 6 segments
constitute the abdomen and here are 5 pairs of legs. The head
is composad of 2 scaly parts and is fairly uniform. There are 6 small
single eves. In the middle of the upper lip is a little elongated tubular
orgat with a microscopic orifice called the 'spinnaret’. The bhody
contains 2 silk glands which open out into this orifice. When the larva
approaches maturity these glands are filled with a clear viscous fluid
which is thrown out through the orifice. When this fluid comes in
contact with air it solidifies and forms the lustrous fibre called ‘silk.’
The thread thus formed really consists of 2 filaments one from each
gland which have become agglutinated. The color of the legs gener-
ally indicates the color of the cocoons and the silk thread. Thelength
of fibre that each vomits is from 300 to 1000 yards. The moths that
emerge out of the cocoons are creamy white in colour. The male moth
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is smaller than the female. Both have the wings develojed but they
never fly. The male moth is smaller and more lively. [ts antennae
are long and blackish in color, while those of the female are only
slightly developed.

Rearing of silkworms. The main object in rearing silkworms is
to get good cocoons yielding good quantity and proper guality of silk.
To produce 214 maunds (1 maund =25 Ibs.) of cocoons or 10 trays, the
following appliances were used by Basava Chetty at Kamakarai.

1 Stand 2—0—0 1 lamt 0—0—6
10 Trays 2—8—-0  Litter baskets 0—1—6
1Sickle 0—6—0 4 Ant-wells 2—0—-0
2 Baskets 0—2—0  Chopping Board 0—2—0
2 Bags for bringing leaves 1-12—0 10 Chandrikes bamboo trays  5—0—0

14—0—0

Rearers usually buy seed-cocoons from vendors at Kunigal or
Bidadi in Mysore State at Re. 1 per 1000 cocoons when paid in cash or
Rs. 2 per 1000 on credit. One maund of cocoons count about 14,000

and cost Rs. 7. These cocoons or szeds are placed in bamboo trays
and kept safely on 2 bamboo stand in a ventilated room. The moths
coming out of these cocoons are usually half male and half female in
nuraber. As soon as they emerge, each male moth pairs off witha
female. After 8 hours of mating the female moth is saparated from
the male and kept in separate bamboo trays for laying eggs. The
newly laid eggs (250 to 350 per moth) are covered with a viscous fluid
and so stick on to the surface where they were laid usually a piece of
newspaper. Within three days, the eggs are all laid and the female
moths are all thrown away—the same fate which th: male moths
suffered earlier in their career, i. e. after their separation from the
females.

The eggs are kept in the same trays over the stands with great
care. They hatch out in 10 days. The young larvae are usually
brushed on to a fresh tray with a fine feather, and are fed with tender
finely chopped mulberry leaves. For each feeding fresh leaves are
picked from the plantation.

Ij‘eeding and moulting. The life of the worm from hatching time
to spmning of the cocoon is 30 days in summer but slightly longer
during the cold months. These worms in common with many others
moult periodically as they feed and grow. Since they moult four times

g:rfiing this period of 30 days the periods of activity may be said to
ve.

The table below 3 .
quality of legyes etc.shows the interval of each period, number of feeds,
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Number, Moult-
i Number/of feeds | " Quality of leaves supplied for feeding.
Period. | of days.| in24 | M€, ality
hours. | P )
1st 7 8 36 hours; Tender leaves finely chopped.
2nd 4 7 24 |, Half mature leaves chopped a bit coarser,
3rd 5 6 24 ,. °| Half mature leaves chopped much coarser.
4th 6 S 36 Three quarter mature leaves, each leaf
chopped into 3 or 4 parts.
5th 8 4 Spin- | Fully mature leaves fed entire.
ning.

Moultings are periods of inactivity when the worms lie inactive
and eat nothing. With every moulting the old skin is shed off.
The worms should not be disturbed during this period. When the
worms get out of their moults their stomachs are delicate and so
fairly tender leaves should be given for at least 2 feeds to allow of easy
digestion.

Cleaning the litter. ‘The worms do not eat all the leaves that are

given to them. They should be removed at least once a day to new
trays and the litter collected and thrown away in the manure pit.

Spacing of worms. The worms grow bigger in size day by day
and hence greater spac: is necessary for them. The eggs laid by 500
mother moths when hatchad occupy only quarter of a tray but during
the spinning stage the adult worms occupy 25 trays i.e. they require
100 fold space. When the worms mature which is recognised by their
transparent yellow colour they are collected and sprinkled over in
chandrikas or spinning trays. Each tray of worms is given spacein 1
chandrika for spinning. This tray is kept in the open exposed to the
morning sun. They are left thus in the trays for 2 days when the
cocoons are gathered and sold away in the green state and reeled off
into silk.

Rearing room. Generally the courtyard, verandah, sleeping room
and even the cattle yard is used as a rearing house, here the bamboo
stand is placed and trays arranged on them. The eggs, worms and
cocoons are safely guarded against ravages from rats, lizards, birds
and ants.

Diseases of silkworms. The chief disease is the ** Pebrine ” an
infectious disease. The disease is characterised by the black spots
which appear on all parts of the body especially tail, legs and hack.
The attacked worms remain small, languid, eat little and succumb
between second and third moult. There is no cure for the disease; the
affected worms must be burnt to prevent infection.

Flacherie. This is a bacterial disease caused by indigestion. The
worms become lean and thin and sometimes vomit green fluid matter
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from their mouths and void semi-fluid faeces. The diseasa is contagious
and is virulent in summer. The worms spin cocoons if the diszase is
not acute, but they dje and decompose within the cocoons.

Grasserie. This is mostly duz to careless fao
mature leaves and then with tender or succulent leav

This may also be due to exposure of the worms to damp and cold air or
sudden change of temperature. The disease is not infectious. Wat

leaf and damp air should b avoided. This diseass is not of common
occurrence in Kollegal.

ding first with
es after a rain.

Muscardine. This is a parasitic disease caused by g fungus. The
infected worms are quite stiff after death. Th> dead worms should be
burnt immediately. Good ventilation and light should be maintained
in the rearing rooms. This is rarely seen in Kollegal tract.

Economics of mulberry cultivator. Abnut 80, of the cultivators
rear their own worms. Others sell the plantation as a standing crop
to other rearers. A plantation is usually kept for 12 years with an
initial expenditure of Rs. 24 and a recurring charge of Rs. 14-—-12-—¢
peracre every year. The average cultivation charges per year come to
Rs. 15-8—0. The yield of leaves on an average is 3,009 1bs which at
12 annas per headload of 100 Ibs works to Rs. 22—8—0.
per acre is thus Rs. 7—8--0. Th> intere
which varies from Rs. 20 to Rs. 150
above calculation,

T'he net gain
st on the value of the land
per acre has been isnored in the

A ryot rearing the worms hims=If out of

the leaves from 1 acre
may raise 6 crops.

The table below sliows the quantity of leay
pruning, the number of seed cocoons, the numbe
wages of labour employed ete.

es from pruning, to
col trays of worms,

Crop. lg(f"l((i)z)ol]l;l: Seed cocoons. Trays. Latour.
1 10 70 8 ; 2.8 0.
2 5 250 4 ., 1.2
3 5 230 4 i 1.2 9
1 3 200 2 & Nil.
8 2 100 1 "

6 8 500 o4 24--0,
0il 240,

Seed cocoons 280,

33 2000 | 2514 | 1tz

Tweunty five trays of worms will yield 614 maunds of cacoons which
at the present rate of Rs. 6 to 7 per maund works out to
Rs. 40. Since the leaves and the labour are the
about Rs. 40 whan he sells the cocoons.  If the leaves are valued and
the labour as well, he makes only Ks. 5 or even less: the industry is
not therefore in a very good condition If the price of cocoons would

an averape of
ryot’s own he realises
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go up to Rs. 10 per maund the ryot may hope to get abf)ut ﬁls. 6;5 axﬁ
there will be a net profit of Rs. 30 per acre. The fall m‘t e'profciilk
cocoons is in the opinion of the wrxte_r, (.iue to the dumping I:t oL silk
f;%om China where the cost of production is far lower (f)n 'fllc?tcpu of the
existence of tree mulberry there and other na_tura] ac.l i 1(;5.1 ol
Government could give protecti(_)n ‘to the ‘Sllk rearers o hn 1af0¥
prohibiting the import of foreign silk xpto India the‘re is so}tlne ogie o
the survival of the old indigenous n'mdustry which is the sou
livelihood for about 5,000 families in this talug.

References.

; tise on practical sericulture.
Achayya K. T. 1. Trea . i
Lautent De L'arbousset. 2. On silk and the silkworm.

Motes & Comments.

The New Year 1934. The year 1934 would have comedmto e§1§;
tence by the time this issue of the Journal 1:each'es our r‘ea ers. ot
the Journal another year of service will begin. The present. perlph
one of unusual depression and the stars aspect the agriculturist with a
malignity. The produce of his l.abour sells very_low. Thc? un.endmf.z
jugglery in monetary values continues, Meap\yhxle po.pulatlo.n increa
ses and the need for food and other commodities behind all. mdqstr}.r,
continues the more insistent. The agriculturist has to contmug in his
calling. He needs help and wiil continue to neesl it. May this little
Journal serve to further the cause of the noble calling of agncx_xlture!——
is the prayer with which we appeal to our members to continue and
enlarge their support to this Journal.

Agrarian Relief. The United Provinces Agricultural Relief I}ill
is a sound measure calculated to alleviate some of the many ills \Vhl.Ch
an agriculturist is heir to. The chron'ic indebtedr?ess of the I.n(.ixan
agriculturist is a well known fact and his sqcial setting a'nd traditions
are such that there is no near prospect of his mending his ways. Pre-
ventive measures are thus remote and the only sympahy t.hat.can be
shown to him is to enact measures likely to cure his economic dlsease§.
The present economic depression has all the world _over hit t}?e agri-
culturist most. The wide agrarian unrest, rumblings of .whlch are
heard even in Madras needs sound and sympathetic handling z'md we
hope and pray that this passing phase may prove a blessing in disguise.

Development of Silk Industry The world produces about !50
million Ibs of silk. Of this Japan monopolizes well' over half. Chlr.la
and Italy come next. India produces about 224 millions .and of this,
Mysore produces half. WNext to agriculture seficultune is the most
important industry and the Mysore Assembly is to have a member
representing the silk industry. In Mysore more than 5 Jakhs of persons
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are supported by silk and the revenue it brings to the State is about
a crore of rupees. The economic depression and the dumping of cheap
foreign silk, natural and artificial, has created a serious disturbance
in the silk industry and measures designed to alleviate this trouble
were discussed at the recent conference at Chennapatna in th: Mysore
State. The delay in giving the much needed protection by the Tariff
Board was deplored and quick action urged. Measures calculated to
higher efficiency in production and greater co-ordination in the trade
and industry were discussed. It was decided to suggest the inclusion
of sericulture in the activities of the Imperial Council of Agricultural
Research. Nearer home, the possibility of inducing a greater use of
silk by the common folk as in China, was to be ex>lored. A factory
for waste silk was needed badly. We in Madras have our sericultural
interests equally at stake and it is up to us to profit by these activities
in Mysore.

The Science Congress and the Imperial Council of Agricultural
Research. The Indian Science Congress will hold its twenty-first
session at Bombay in January 1934. This Congress has an Agricultural
Section in which papers of Agricultural importance are read and
discussed. The Imperial Council of Agricultural Research is interested
in agricultural improvement and takes opportunities of having joint
consultations on aspects of improvements at the various sectional meet-
ings which it holds. The old Board of Agriculture meetings are getting
sparse, so much so that the Agricultural section of the Science Con-
gress seems to be the only annual gathering of a comprehensive
character bringing together scientists of varied interests to further the
cause of agriculture. Owing to financial depression there is a tendency
in recent years of Agricultural Officers from the provinces to he
de})uted to attend the Congress in lesser and lesser numbers. We take
this opportunity to suggest to the Imperial Council of Agricultural
Resea.rch thg desirability of their sympathetically considering the
question ?f mv.ing small lump grants to the provinces to enable them
(tlc;;?::ii::h&ril& p‘;art- orltin 1w(l)l?t'ﬁle the expeqd.iture .involved ip the
tions of the A}I.r}cuﬁncu Section ot b Di}rtlmp.ate in the delibera-

ural Section of the Indian Science Congress.

Cattle breeding. The Improvemen
ance to Indian Agriculture and should go hand in hand with improve-
ment along other lines. Cattle are the back-bone of the cultivator.
The two wings of the Imperial Council of Agricultural Research —one
.for Agriculture and another for Animal Husbandry are a token of this
lmpo.rtance and as such sound policies have to b2 laid down and
steadily pursued in this vital work. If errors have been made, lessons
l%ave to be. leame.d from such errors with a view not to repeat them.
sthekexpe'rlm'ent In the cross-brt?eding of the local breeds with foreign

ock which in Madras reached in 1919 the stage in which half-breds

t of cattleis of vital impgyt-
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- s closed down during this year. It was
el mated tt%:raelfwl;rsegss’t‘::dy decline in all the desirable qualities
notxged t}:mtﬁrst generation gave rise to hopes in this line of imgrovg-
th‘at " ;‘ eurteen years have gone by and the present generation is
m?nt.“ 0 d by Scindhi bulls in order to breed back to the country
bemig" S(;rvflwis connection we invite the attention of our readers to
:]:;(illx;mi:ating evidence of Mr. Bruen, Livestocl_c Expert to (}overn-
ment of Bombay, before the ngal Commtssxc_m (;n Agmf:ulture
stressing the desivability of improving local breec!s in ¢ earApref erlince
to cross-breds (vide Report of the Royal Commission on Agriculture

Vol. I1, Part [ pages 414-5).

The Ongole breed of cattle are of international reputation and
have been much sought after in other countries for their §uper10r
qualities. This breed is the premier bread of Madras. Thz Livestock
Research Station at Chintaladevi has been closed down as a measure
of retrenchment and a select herd has been transferred to ‘I‘—Iosur.
The Director of A¢riculture in his current Annual Report says There
is very little demand for this breed at Hosur and the. animals Fhem-
selves do not thrive well in the tract. It has been decided to discon-
tinue maintaining this breed here”. This is a sad end to an important
line of work and it is hoped that with the passiung away of the financial
depression one of the first endeavours of the Dzpartment will be to
begin again work on this breed at a suitable centre in the Ongole tcact.
Cattle improvement is a slow work involving generations of sound
endeavour and can ill-afford to have breaks of this kind.

The Indian Sugar Committee. Coimbatore had thz honour of a
visit from the members of the Suzar Committee of the Imperial
Council of Agricultural Research, who mzt in conferenc> this time at
the Sugarcane Breeding Station, the centre from which improved
Sugarcanes are distributed throughout India. As a result of protec-
tion, the number of factories has already increasel and a very big
increase is naturally expected in the coming years. This will auto-
matically result in an increased growing of sugarcane. Foreseeing
the inevitable clash between the interests of the grower and manu-
facturer, the Committee recommended legislation by which the price
paid to the grower would be linked up with ths profits made by the
sugar factory. This is a difficult task, but other sugar producing
countries have achieved this and with the freedom given to the pro-
vinces, they can each act to suit local needs. The Committee approved
of schemes for research into the chemistry and anatomy of sugarcane
and sanctioned the establishment of a central institute for sugar
research. There are many aspects to the sugar problem and such an
institute will be able to co-ordinate the various lines into a harmorious
whole. The problem of molasses disposal is a chronic one and the
Committee decided to carry out preliminary experiments on the
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problem of the production of
fuel with petrol and legisla
vestricted area. The sugar
wings of protection, but m
will help to stabilize the ind

power alchohol and blending it as motor
te for this combination and trial ina
industry is now growing under the safe
easures to utilize waste and hye products
ustry and enable it to face world competi-
tion, if and when protection is withdrawn. We wish the Committee

all success, in this comprehensive schemn of help that it is planning on
bzhalf of this great industry,

ABSTRACTS

The effect of Mechanical seed injury an the Development of foot rot in

Cereafs. By J. E, Machacek and F. J. Greaney. (Cousdion Jour. of Res. Vol. 8,
No. 3, p. 226--281). Greenhouse and field experiments have shown that the usc of
mechanically injured seed promotes the development of seedling blight and {oot

rot caused Fusarium culmorum in cereals, thereby retarding the growth of the
plint and decreasing yield,

Discussion. The mech

factor in the development of pathologic conditions other than the foot rot
caused by F. Culmorwm. The investigations of Hurd and Wallden show that
mechanically injured seed is particularly susceptible to inv
fungi. Hurd found that mechani:al injury low.rs see
nation may be unimpaired. f f
seed, though its initial germinati
fungi, the invasion resulting i
oftea in lessening of the cole

asion by saprophytic
d vitality, although germi-
avourable conditions are present, the injured
onis good, soon becomes invaded by saprophytic
n distortion and stunting of the scedlings, and

optile and primary roaots. Hurd believes that the
seed testa protects the seed from fungous tuvasion, and that, if the testis broken,

the nutrients contained in the endosperm become readily availuble of these fungi,
resulting in their Juxuriant growth when conditions of temperature and moisture
permit.  Consequently according to her findings., mechanical seed injury as well
as other factors that lower vitadlity of seed grain predispse the seed to invasion
by fungi,

It is probable that the same host-parasite relationship exists in the develop-
ment of I Culimorum foot-rot in cereals. Through mechanical injury of the seced
the endospermic nutrients become readily available to the fungus, thereby pro-
mating its growth, but at the expense of sced and seedling.  That this theory is
at least partly correct is shown by the examination of the greenhouse experi-
mental data. A considerable number of scedlings failed to reach the soil surface
when injured seed was planted in infested soil, whereas injured seed produced
seedlings that, under simitar conditions, were able to emerge from the soil in
large numbers. The possible increased growth of the fungus in the case of the
injured sced, is directly reflected in the rapid development of pre-emergence
blight. It would therefore stem probable that the use of uninjured seed would
be advantageous to the farmer in his attempt to produce a disease-free crop.

Nitrogen Accumulation in soil as Influen
T. L. Lyon and J, A. Bizzell, pp. 266--272.
Vol. 25, No. 4, Aprit 1933).  The kind of crop grown immedi
another appeared to he g2 more important factor in de
nitrogen in the succeeding crop than was
at Yeast where such differences were large. The infuence of the preceding crop

appears to be caused through its effect on the availability of soil nitrogen. In
the case of aifalfa this was very great,

ced by the Cropping systeam,
Jour. of American Socicty of Adranouy.
ately preceding
termining the yield of
3 previous gain or loss of soil nitrogen,

anical injury of seed appears to be an important
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Saugkraftmessungen an Baun'?wo-l.sor‘ten. /_.‘x “"j'-zlxl”![fj.)"/(iwBl&;)?l;.-’[l‘;;?:{i;

jiam. (Osmotic pressure determinations in Loittm} hn'tju.n: A\x‘\; lri,etigs (.)f o
On the ground of osmotic pressure d'ctcrmm fthfls'Of) %3 c%_t?lzd‘;ced 1ot S
tian and American origin the following rcl,\nonsh}m can be o t;-ms Yarie
i ith high osmotic pressure, have correspondingly -long staple, ‘L p ‘
con \‘Vl'th lkx’nfthc same. 1l. The yield in dry climates depengs upon' the
Comfi:tti‘:l;ssre);lur}; Higher osmotic pressure are associated with h]gi:er 3(7;;[(11;.
;)Is;:n With increasing osmotic pressure of the \t';:rlegyrr:;sdtxzz?bizr qou.iz}liir Zn;
: ith increasing osmotic pressure e ge 4 ]
,f];:)l:‘_ u[n\i/f.or;’\‘/‘nt This is of importance in pr.}nctice in thnti t'hdei Ys‘tlz:]r:idthlgp]t::tsﬁ;lg
e re uniform, the harvest is uccomphshed' more m;‘n‘ y o plants are
:qusn:;t\magcd by fungus attack. V. With increasing osmotic ‘pressu;z‘a t'tL {O”fws
o{lifc falls, the genus and transpi'mltion‘ be::wg‘ ﬂ:L‘nsthI:'l:; lvrlom“}“); ;ncre.‘\smg
i : : amage is less in early varieties. . .
“f“t tl"t-‘ dn[']:;tut;':ft}fzrg:;vst‘l:nisglower and the resist,mcc‘ to dz\mag? by wind et}c’.,
('hmOtlL r’r'&;hin the same genus. Vil With increasing osmm\c. pressure the
:S::::]C‘Zlm boll weevil rises. VI Varietics “nhlh‘g':;r:):r??ltl‘:‘:);z;?;e::ﬁ
r¢ suite dry soils, transpiration being equal. ese re s $
:::I:]jl;::tl;?)r:j:nt p);.u:tic.:ﬂ results f(?r cotton culti\‘r.ation fo L‘g ())!)t:uned when the
investigations are continued with still more extensive material.

The Root-Knot, Hetorodera radececoléf .(G'ee'f‘f) ‘Mju”‘:'m%ITZ";S;‘S’ al“h‘i
other plants in the Philippine Islands. By F u]urdo r. G. 1. (:\mh.o“.s p.resen.t hhe
DPhilippine Journ. of Science 51-—-4 (457--181). In thxys paper the - h e e
results of a comprehensive study of the Root-Knot nematu u'prov o ot
Philippine islands, As a result of a gineral sur'\iey of t.hc;]'n;.ttuire m;r ,:{nism
of the malady, the widesprcudlprcvalenu‘: of this 'rf)ot ‘11.1 ‘zrx ”.“50 Cg(,;w o
attacking as it does such economic crops as hugxr%‘;mc‘ Iob’nfco_‘ .(m'm‘ o o O‘phex:
Beans Abaca, Pepper etc. is brought into prominence The chmatu% an o f
conditions of the country being quite conducive to t'he unhamger:d activi y. 0,
the parasite the authors rightly sound a note of warning regardmg’lt'hcd gro’]»Y;]m,
menace and potential danger from this pest to Agncu!ture of th; islan s,.t ;3;
proceed to give an account of the principal observnf:ons on the p;ara§1]e. As
external morphology and the effects on the host including t eawgsno’f)lga:]
disturbance of the host plant and the x:e‘sultunt sympt'oms‘(lmt ea}?r)].a , (f
underground portions of infested plurxts. The .geneml ‘::xtern;t morp o o‘s,y?
the several stages of the causal orginism are briefly outlined, . row certumhcr'«)ss-
inoculation experiments it has been concluded that th‘crc e.\'lxsts.no dx.stmdc't
biologicul strains of the nematode. 1t hus been observed t..mt :mf) mo}x}sture ;,.on Qld
tions capable of sustaining plant growth are cf]u,\lly s.unmhle or't] facc;n mdu
activity of the organism. The effect of loading of mf.ected soil is .oun to
yield beneficial results in that the nematode population gets co.nSlderal)ly
reduced. Air dessication of such soil also produced equally beneﬁcn.ﬂ. resulits,
The total ¢limination of the worms from suc}m §oil may b'e effected prOV?ded the
period of treatment is sufficiently long, the minimum period recordec'i b'emg 30 to
35 days under the meteorological conditions of the country. But t‘hxs is a .faf:t.nr
subject to great variability being dependent upon the proportion of initial
moisture in the soil experimented with.

Laboratory experiments on the sensitiveness of thc' larvae to complctf: Adry-
ness revealed that the carlier stages are less able to th’hstund dry cond'ltmns
than the older ones. Al stages were killed within a period of 10 to '15 minutes
of drying in the laboratory while the newly hatched larvac were killed much
sooner i.¢. within three minutes. On the other hand the larvae w'ere .observed
to be more tolerant to moist conditions without food than to dessication .and a
small percentage managed to be alive under these conditions for a maximum
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period of 30 days.

No seasonal changes in the activity of the or ism
> organis o
noted by the write ganism have becn

) rs under the climatic conditions obtaining there. N

trials regarding the relative susceptibility or resistance of §iffcrcnt vnrlil:t)?;:g?
Tomato to nematode infection exhibited no appreciable difference. The Host
range of the organism is tentatively defined and about 23 economic plants are
listed under the category. A few resistant ones such as rice, corn, garlic, onion
peanuts havealso been recorded which may be of great use in the rotz;tion (){

crops. The paper concludes with a discussion of some well-known control
measures advocated all the world over.

The pap?r presents results which throw light on the biological peculiarities
of the parasite Despite the large amount of work done in various parts of the
world the problem of its control still remains unsolved. Any investigation,
therefore, that might tend to elucidate the bionomics of this notorious pest will
be 9f utmost value. The correct name of the nematode (according to the inter-
national rules of zoological nomenclature) appears to be Heterodera marioni
{(cornu) Goadey. (Goadey 1932—Journ. Helumithology 10, 21—-28) P. N. K.

Gleanings

** A Banana Recipe Booklet ” It is true that the banara, eaten in an unripe
state, will, in common with all fruits, cause intestinal disturbance to a greater or
less degree. The ripe banana, however, is not only a fruit of remarkably high
food value, but is amazingly easy to digest. It can be eaten with safety and relished
by every one from infancy onwards. No fruit compares with the ripe banana in
food values; no fruit approaches it in regird to digestibility and casy assimila-
tion; no fruit and very few foodstuffs approach it in regard to value for money
expended. Writing of the banan, Professor S. C. Prescott (Massachusetts Insti-
tute of Technology) says: * The ripe banina contiins all the classes of food
materials required for the human body. Although the amounts of protein and
fat are slightly too low to constitute a perfectly balanced ration, the combination
of bananys with milk, or its utilization to supplement a diet containing a small
amount of meat will produce a ration which is ample to take care of the body
needs.” (Agricultural Gazette, New South Wales, Vol. XL1V, Part iI, November
1933).

Qenetic factors for pigmeatation in the onion and their relation to disease resistance, By G. H.
Rieman. Swmmary. In anattempt to make n genetic analysis of the relation
of fhe red, yellow and white color classes to diseise resistance in the common
onion, data involving a classification of not fess than 330 progenies and approxi-
mate'ly 22,000 individual bulbs are reported. An interpretation of the results
obtm'ned in the F-1 to the F-4 generations of the various genetic tests emplayed,
requires five different genes governing bulb pigmentation as follows :~-

(1) I gene for incomplete inhibition of color. (2) Igenenllowingexpression

of color. (3) W gene for red pigment. (4) W i
W gene for white. @ Y ene for yellow pigment. ()

The inhibitor of color, gene I, is dominant to its recessive allelomorph 1
;[;,he heterozygous factor, pair 11, produces red-neck and cream-colored bulhs in;
: ;gr::sence in the color gen.es W or Wy. Independent inheritance is demonstra-

ed between the allelomorphic pair Ii and the genes for color.

The gene for red, W, is do
white, W. It is assumed that
W. The relation between ge

minant to the gene for yellow, Wy, and the gene for
the gene W is allelomorphic to the genes Wy and
nes Wy and W has not been demonstrated
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The gene W and Wy are responsible for the production of a toxic substance,
protocatechuic acid, in the other scales of resistant onions.

The color-inhibitor gene, I, interacts with the gene for red, W, producing
intermediate resistant bulbs. (J. Agri. Res. Vol. 42, No. 45 pp. 276—278).

2. Effect of wind on plant growth, H. H. Finnell. (Jour. Amer. Soc. Agron., -0
(1928}, No. 11, pp. 1206--1210, figs. 4). Statistical analysis having indicated a greater
damaging effect from high wind than increased transpiration alone would seem
to justify, simple pot tests were devised and carried out with mari-golds as the
tender foliage plants, using wind at 15 miles per hour as the sole variable factor
to be studied. The preliminary results are herein presented.

A portion of the tender foliage was destroyed by the whipping of the wind,
deformation of the main stem was marked in early growth stages, and the rate of
growth in height was immediately reduced. The time of maturity was length-
ened by wind about 10 days for a 60 day period. Yield of dry matter was refiuced
48'8 per cent. by wind. Total water requirements per plot did not vary signifi-
cantly. Water requirements per unit of dry matter produced were approximately
doubled by exposure of plant and pot to wind, which also apparently increased
the number of secondary branches formed by 42'8 per cent. (Agricultural Botany
page 725).

Autumn Leaf Colors. Gorgeous autumnal colors in woods and along roadsides are
due to two general classes of chemical compounds in the aging leaves: caroti-
noids and anthocyanins. The carotinoids are responsible for the vellows and the
anthocyanins for the reds of purples.

Dr Charles E. Sando. of the U. S. Department of Agriculture, has summarized
the process by which leaves turn from grecen to grey, when promises of frost
begin to cool the air. Carotinoid pigments are present in all leaves, but are
masked most of the time by the abundant green coloring matter. chlorophyl.
Chlorophy!l is always being both formed and destroyed in leaves, but in autumn
destruction goes faster than formation, finally reducing it to a low point which
permits the yellow carotinoids to be seen. If no other masking pigment is pre-
sent, such leaves become pure yellow or orange, like tulip-tree, willow and sassa-
Jras.

The other class of pigments, the anthocyanins, are dissolved in the cell sap.
With the exception of a few purple-leaved or bronze-leaved plants, these pig-
ments are also concealed by the more abundint chlorophyl, and show themselves
only when it has been sufficiently broken down. At the same time, certain chan-
ges in the carbo-hydrate content of the leaves may <ause an actual increase in the
amount of anthocyanins present. Thus we get the strong reds and purples of
sumac, blackberry, sweet-gum, oaks, etc,

Trees like maples, which sometimes show a gorgeous mottling of yellows and
reds, may have local patches of anthocyanins masking the carotinoid ground
color. (Science, Vol. 76, No. 1971, Oct. 1932, p. 14 (Suppt.) ).

The Brahman (Zebu) cross is a Hardy Type. According to an extract, the Proceedings
for 1933 of the American Society of Animal Production contains a paper dealing
with the growth of different types of cattle in Louisiana, including crosses with
the Brahman (Zebu). The writers state that the Brahman is pre-eminently a
grazing animal and makes good gains on coarse grasses. The Brahmans do not
appear to suffer to the same extent from flies, mosquitoes and external and inter
nal parasites. They also stand the heat better. Further, at the Louisiana Stai
no Brahman grades have died from bloating on clover, while losses among Jh
breeds of British origin are sometimes severe. The autg state that tRery

pal advantage of the Brahman lies in its capacity for ma gfis on grass alo
a quality that is of great importunce on the coastal plaids. £ ricuttural Gazette
New South Wales, Vol. XLIV, Part [1, November 1933). .

807
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Tobaceo Crop and Potassic Fertilizers. Tobacco compared with other crops is.a heavy
feeder on potash, and as Anderson. Swanback and Street have shown—(55th
Report, Connecticut Agricultural Experiment Stati:n Bulletin 334) the presence
of an ample supply of this element in the soil is important if a good quality cigar
is to be obtained. Besides inducing characteristic starvation symptoms in the
plant itself, the lack of potash renders the crop less resistant to drought and to
certain types of disease. From the manufacturer’s point of view also, an adequate
potash content of the leaves is of great importance, for leaves deficient in this
element will not come into ** case” in damp weather after curing, thatis, thley
remain brittle and difficult to handle owing to their J1ck of potash compounds,
upon the hygroscopic proparties of which the softening process depends. The
fire-holding capacity of cured leives is another property dependent on the
potash present, but all the potassinm salts tested did not prove equally effective.
In general, the Orginic Salts were the most suitable for producing the incandes-
cent type of combustion required for a good cigar. A reduction in the dressing
of potassic fertilizer given was found to affect the quality of the tobacco produced
long before any actual decrease in yield was obtuined, an annual dressing of so
much as 200 lb. per acre being required to produce the best results at the

Connecticut Tobacco Substation at Windsor, U 8. A. (Nature, Vol. 132, No. 3325
July 22nd, 1933).

Pneumatic Tyres for Bullock Carts. A year or two ago no one would have thought it
possible that such a refinement as pneumatic tyres could be applied to bullock
carts, and yet today it is an accomplished fact. Once more Dunlop is first in
the field with perfected equipment which cin be purchased at a reasonable cost.
The development does not stopat conversion only, for the Allahabad Agricultural
Institute has taken the initiative nn! designed an iron framed cart which, with
a load of over three tons is easily pulled by two ordinarvy bullocks. ‘The usual
type of bullock cart with iron shod wheels cin carry at the most 46 cwts. for
which three and sometimes four good bullocks are required, There is a full
range of sizes available and one of the important features of the equipment is
the incorporation of roller bearings in the hubs, steel artillery wheels with well
base rims being standird. The following are the practical advantages to be
gained by the use of pneumatic tyres:—Caris jor AgrenMural work. (1) Ground
impassible to iron tyred carts is easily traversed. (2) Loads 30 per cent, greater
can be carried. (3) No ruts are made by the passage of the wheels. (4) Carts of
lighter construction and larger capacity can be used. (5) A much lower loading
line can be obtained, materially reducing the time and effort required to load and
unload, (6) The cart itself lasts longer and wheel maintenance is negligible,
the greasing of the hubs being ne;:ess;lr)' only once in six months. (7) More work
can be done with fewer bullocks, carting costs an' cost of hullock feed are
veduced. Carts Used for tranusportotion fus poses. Similar advantages are obtained
with vehicles used for road trainsport. (1) Much greater loads for the same
tractive effort are possible. (2) Vehicles can proceed at a greater pace. (3) Bad
roads can be negotiated with ease and the carts move silently and smoothly and
can be e?.lsily manoeuvred. (4) There is no jolting and carts fitted with pneumatic
tyres wx]! last far Jonger than those fitted with iron tyred wheels. (5) Fragil loads
are less liable to breakage, (Indian and Eastern Motors August 1933).

adrvas Elgeicultural Department.

Summary of the Operations in 1932-33.

Retranchment. The fuil effect of re

8 gazetted officers, 24 upper and lower s
which is a big toll on'an young dep

trenchment has resulted in the loss of

ubordinates, 8 clerks, ete. and 17 menials,
artment like this.
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Agricultural Education. Students at the Agricultur"ﬂ College, Coimbatore
were levied tuition and lodging fees and the scholarships were redfxced from
Rs. 25/~ to Rs. 20/-. There was a reduction in the nurpl?e.r of applicants for
admission. 40 students secured the B. Sc. Ag. degree. Facilities for post gr‘aduate
study for M. Sc. were afforded at the Research Institute and Research Stations. .

T +e middle school at Taliparamba was abolished and the scho91 at Kalahasti
could not be opened as the buildings were not ready. The mxddl.e school flt
Usilampatti maintained by the Madura District Board had a marked increase in
the number of students. .

Farm labourers' schools and classes for practical training in agriculture were
maintained at some of the Research Stations.

Season. The general effect of the monsoon on the crops at several Agricul-
tural Stations was adverse though in a few places and in respect of a few crops
the yields were above normal.

Research—Chemistry. Research reccived adequate attention. The chemi-
stry section made a systematic study of soils for their characteristics. The
results obtained in the study of soil Nitrogen indicate th.at an adf:quate supply
of organic matter is a very important factor in maintaining theA m'trogen status
of the soil and in controlling loss of nitrogen. The litter of eri silk worm was
found to be as good as castor cake in analysis and in field exper.lments, its manu-
rial value was even superior to groundnut cake when applied to ragr crop.
Addition of very small quantities of copper sulphate or common salt rendered a
mixture of night soil and village rubbish odourless and thus good manure was
obtained. The study of the influence of manuring on the quality of ﬂ.le crop
confirmed previous findings, in that grain raised wi?h cattle manur? or oil ca.ke,
possessed better nutritive value, than grain raised with ~no manner or.chemlcal
manure. Erisilk worms fed with castor leaves from plots manured with cattle
manure contributed to better growth and greater cocoon weight.

Botany. Besides collecting and preserving specimens at the Herbareum anJ
supplying and exchanging material, the Botany section made economic studies
on fodder grasses, the most common weeds and varieties of banana.

Crops. To suit the varying conditions of soil nn'd climate of the different
tracts of the presidency sub-stations for the study and.xmprovement of crops arﬁe
essential ; but for the sake of economy, assistants trained at the Research Insti-
tute are posted to different existing farms to handle crops locally. Strains of
irrigated white and yellow sorghums and dry yellow sorghumsi have been evolved
at Coimbatore by the Millets Specialist and has passed the trial stage. ‘The dull
mid-ribbed sweet-stalked variety of sorghum was found to be superior in fodder
value, At Nandyal, three strains of sorghum have given as high an yield as
N. 23/10, and much higher than T-6, the present standard. Sorghum spacing
trials are in progress at Nandyal and Hagari. Ragi (Eleusine) strain E. . 593
has done well in different parts of the presidency. One strain of Tenai (Setaria)
is ready for distribution.

Work on rice is done at Coimbatore as well as in sub-stations where both
economic and agronomic research are conducted. A strain of Anai-Komba:
(Co. 8) has done well at Tinnevelly. Two more promising strains are in the trial
stage. Eight strains are ready for rclease from Maruteru. Similarly new strains
have completed their trial stage and are ready for distribution at Aduturai and
Pattambi. In manurial trials, best results were ubtained by applying Ammonium
sulphate one month after planting at Maruteru and Pattambi and two months
after planting at Coimbatore. Transplanting has given 25" increase over broad-
casting. Dry ploughing of paddy lands had a deleterious effect on the crop at
Samalkota.
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In cotton three new cambodia strains were superior to Co. 2. One strain of
Km"ungm.mi (546) was again superior to C.7 and has done well in trial plots at
K(;llpatu. Experiments at Hagari showed that yellow factor in the flower war
;:e:(xit:vd 'tohsmall b.olls ax.md early flowering, and that there was no relation between
oave t;leg l:ia:d ltmt‘welght. In rot_ati.on ffxperiments, cotton after green manure,
rrigation Onghzsm.g.leld‘ A‘new irrigation experiment to test the influence of
e ° : 1dity and insect pests was started ut Coimbatore. The various

p lflg tl'lz.i]S confirm the common opinions thata higher seed rate should be
used in fertile soils. In the Herbaceum scheme, financed by the Indian Central
Cotton Committee, four lines have given hopes of being heavy bearers. In the
Pempheres and Physiological scheme, experiments were in progress to tackle the
ggmp}}eres problem. A study of different varieties revealed that Kidney and

igerian cotton alone were found to be completely free from attack.

) One §trum of Bengal gram (Cicer) gave higher yields than local and was also
highly wilt-resistant.
e lnd iz.roundnut Fna]s, ""Sa]oum » proved superior to local Maritius for the
S on ' ime. Spacings of 6”x6” for the bunch variety and 9"x9” for the spread-
ing var-lety proved most economical. The study of oil formation at different
stages in the development of kernels led to interesting results. Studies on the
SOO,t s.ystem ‘anfi hybridization work with a view to evolve high-yielding short-

uration varieties are in progress. Varietal studies and selection work were
condfxgted on gingelly and castor also. In coconuts. manurial experiments
hybru‘il‘zation of different types, and investigations into the methods of selectin '
promising seedlings from the nursery, were initiated. & )

ComI:JEiost)alltc;fe::;r;rle(;lsji:);Oringnurss, spacing, p!mting cut and whole tubers,
orofress ot Namimen sced, and spraying against alternaria were in
G Itnvestigati.ons‘on pepper were continued at Taliparamba and on Chillics at
gtu;x‘ ur. Cultivation of sugarcane was taken up in almost all the agricultural
stations. A‘At Anakapalle, experiments on irrigation, spacing, method of planting
and wraqpmg, and at Samalkota, trench and bed planting, s;zed (sett) treatment
ztm(i)spucmg Were.in progress. In manurial trials, Ammonium sulphate was foun(i
i;)ﬂ:p\llieel;lyiiﬁ;c:icxolus,dand manure applied in three doses gave better results than
conpplied ngle dose or in two doses. In a rotation experiment at Palur,
g n once in four years or five years gave good results, and cane grown in
alternate years, was found to be detrimental to the soil.
v:"\rnorfg fruit crops, plantain (Banana) received most attention. *Plantain
ﬁgs ac‘hleved a great success and the demand is growing. Increased attention is
b‘emg gwen to fruit cultivation. A scheme of research financed by the Impeorial
Council of Agricultural Research will shortly be introduced. o

newl:esu}gs maintaining and improving the gardens at Ootacamund and Coonoor,
n br.ig:uesdof pl.anfs and trees were introduced. With a view to create new
dyff an .va.netxes, a number of cross pollinations were effected between
lfferent varieties and species of ornamental plants,
Implements. A ball-bearing mhote-wheel m
a&? (Sloirsls, Qha;xtzr 1Iznduls(;rial Institute, Coimbatore, has been approved after trial
n priced at Rs. 10—12—0. Several types of i "
: . water lifts were ler tri
i ‘ ‘ : . under trial.
ooper plough No. 11 was modified with a view to ensure economy in initial cost

Livestock. The experiment on i - i
been' going on since 1919 has been cil())gifidlggriﬁi;z”tll)lreedyet-:’r e which Teo
Obtal{led g0 to show that this method would not lead to Ny
deterioration in all respects in the third and fourth gen
to the second.  Work on Ongole herd ¢

anufactured by Messrs. I. S. G.

The results so far
any success. 'T'here was
erations, when compared
al Hosur was decided to he discontinued.
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Work on Scindi and Kangayam cattle is in progress. Different breeds of poultry
are under trial. While white leghorns are the heaviest producers of eggs, the

Black Minorcas lay the largest egg.

Entomology. Among the special investigations on which work was continu-
ed during the year may be mentioned the rice stem-borer and grass-hopper,
cocoanut beetles, thrips on chillies, hairy caterpillar of dry crops, cotton boll
worms, and the black-headed catterpillar of cocoanut. An intensive study of
some important insect pests of fruit trees and vegetables was started during the
year. [nformation has been gathered on the periods of emergence of such pests
as rice stem-borer, cockchafers, groundnut surul, ragi white borer, and hairy
coterpillar moths. ‘The Apiary started last year bas taken a definite shape.
Research on the various aspects of bee-keeping wus commenced and apprentices
were trained. ‘The rearing of ¢ri silk worms was started.  The bionomics of the
worm and the economics of the work as a cottage industry were studied.

Mycology. Studies of the disease known as ‘“‘foot rot’ of rice and treat-
ment for the same were continued. Good results have been obtained by treating
seed with different chemicals and hot water. Eight, out of twenty varieties of
sugarcane tried, proved highly resistant to mosaic. Studies on wilt on plantain
and red gram, betel wine leaf spot and fruit rot diseases are in progress.

Demonstration. ‘I'he number of trial plots and demonstration plots conduc-
ted during the period was 130 and 2733 respectively. The ryots’ demand for the
services of the demonstrator is on the increase. 163 exhibitions were held and
5)0 lectures on agricultural subjects were delivered during village fairs, festivals,
conferences, etc. The three motor van exhibition units continued their itinerary
in the presidency and worked in co-operation with the Veterinary, Fisheries,
Industries and Public Health Departments.

Propaganda and demonstrations on the reduction of seed rate in paddy and
sugarcane, line planting, trenching, wide spacing and using “short crop” for
planting in sugarcane, anddrill sowing of dry crops in the south, were in progress.
Green manure supplemented by bone meal or superphosphate for paddy, and oil
cake in conjunction with ammonium sulphate for sugarcane were recommended
as before. Manuring of fruit trees received attention. Distribution of improved
strains evolved by crop specialists has all along been one of the main lines of
activity of the department. Demonstrations with improved implements and
obtaining the same for ryots, forms another main activity of the department
6300 demonstrations were held and about 1700 implements consisting of sugarcane
mills, chaff cutters, mhote wheels, iron ploughs, bund-formers and other tillage
implements were purchased by the ryots through the department.

The number of breeding bulls maintained under the premium scheme was 72.
Besides these there were 127 bulls at stud, including thosc at research stations,
Veterinary hospitals and Jails. Several hundreds of eggs for setting, as well as
chicks of good breeds were supplied to the ryots.

Loans amounting to Rs. 1,762—8--0 were granted to ryots for the purchase of
implements.

The number of manure pits maintained at the suggestion of the department,
amounted to 9 962 besides which there were 2,378 dry earth sheds, 96 byres and 47
Joose boxes. 617 compost pits were made during the year.

The demand for pillipesra ( Phascolus trilobus) for green manure in the Godavari
Delta was great and 1,700 tons were produced for distribution there. In the
Trichinopoly and Tanjore Districts 20 tons of wild indigo seed were sold by the
Department and 100 tons weie purchased by ryots through Co-operative Societies
and private agencies. The totul quantity of all the green manure seed distributed
to ryots amounted to 380 tons,
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There was a decline in the use of oil cakes and artificial fertilizers except in
the second circle due to general economic depression. In this tract 2267 1b. of

bone meal was sold by the Department, besides the large sales made by the ferti-
lizer firms direct.

Use of sulphur dust against sorghum smut was demonstrated with success.
The prickly pear is fast disappearing due to the depredations of the cochineal
insect recently introduced. In the fourth circle 4000 cocoanut trees were saved
from damage by Nephantis serinopa, by the introduction of parasites. Timely
control measures were taken against slug catterpillar of coconuts in Malabar.

Mildew on grapes in the fifth circle was kept in check by the timely spraying of
bordeaux mixture.

Large quantities of seeds of paddy, cotton and green manure, wee distributed
through various co-operative societies. Jaggery, cotton and groundnut were sold

through Co-operative concerns. Two societies in the sixth circle purchased bulls
for breeding.

Legisliation. The Cotton Ginning and Pressing Factories Act, and the
Cotton Transport Act, continued to be in force during the year. There were 556
ginning factories and 67 pressing factories of which about 100 of the former and
six of the latter did not operate. The absence of restriction on the movemant of
cotton by road and river continues with the result that the object of the actis
not fully attained. The Cotton Control Act passed at the close of last year, was
not strictly enforced during the year as seed for sowing had been obtained by
ryots. before the provisions of the act and rules were widely published and circu-
lated. A bill to provide for the establishment and the better regulation of
markets for commercial crops was passed by the Legislative Council.

The Agricultural Pests and Diseases Act was in force during the year in
respect of insects and pests affecting cotton (stem weevil and pink boll worm)

groundnut (red hairy citerpillar—Amsacta albistrigs) and palmyry (bud rot), and
the eradication of water hyacinth.

Publications. Seventeen leaflets, two notes and two bulletins were published
by the department. A book on South Indian Weeds was also published. 59860
copies of the Villagers’ Calendar were printed in the different languages.

The expenditure of the department for the year was Rs. 16,900,668 as agiinst
Rs. *7.73,165 of the previous year. This is due to reduction of staff, emergency
cut in salaries and allowances and economy in contingent expenditure.

The report concludes with a projected programme of the main lines of work
for the succeeding year.

M. A.S,

Crop and Trade Reports.

Cotton Crop—Madras 1933-34. Third Report. The average of the areas
under cotton in the Madras Presidency during the five years ending 1931-32 has
represented 9 per cent. of the total area under cotton in India. The area under
cotton up to the 25th November 1933 is estimited at 1762300 acres. When
compared with the area of 1,727,600 acres estimated for the corres

t f ponding period
of last year, it reveals an increise of two parcent.

The increase in area occurs
in all the important districts outside the Circars, Salem and Ramnad. The area
in the Deccan has risen from 778,000 acres to 832,000 acres and the increasc is
marked in Kurnool and Bellary, The area under irrigated cotton, mainly cam-

bodja is estimated at 165,400 acres as against 156.300 acres in the corresponding
period of last year, an increase of about six per cent,
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2. Pickings of the early sown crop in the Deccan are in progress and
fairly normal yields are expected. The condition of the main crop throughout
the Presidency is satisfactory. But in the eastern borders of the Koilpatti taluk
of the Tinnevelly District, the newly sown crop has been damaged by heavy rains
and floods. Normal yields are expected in all the districts except in Ganjam and
Vizagapatam where the yields are expected to be slightly below normal. The
seasonal fuctor for the Presidency works out to 1007 of the average as against
99" in the previous year. On this basis, the total vield is estimated at 374,500
bales of 400 1bs. lint as against 361300 bales of last year, an increase of 37/,
The crop is young and it is too early to estimate the yield with any degree of
accuracy.

3. The estimated area and yield under the several varieties are given below :~

Arca in hundreds of acres i.e. 00 being omitted, yield in hundreds
of bales of 100 lb. lint, i.e. 00 being omitted.

Area 1st April to Corresponding
Variety. 25th November. yield.

1933. 1932. 1933. 1932.

(1) (2) (3) (4) (5)
Acs. Acs. Bales. Bales.

Irrigated Cambodia 1,577 1,456 986 911
Dry Cambodia 1173 1,170 250 247
Total, Cambodia 2,750 2,626 1,236 1,158
Karunganni in Coimbatore 1,027 939 231 215
Uppam in the Central Districts 247 300 11 48
Nadam and Bourbon 308 397 16 20
Total, Salems 1.582 1627 288 283
Tinnevellies (a) 3,680 3,662 948 944
Northerns and Westerns 8,320 7,780 1,040 942
Cocanadas 1,141 1,393 215 262
Others 150 188 18 24

(a) Includes Uppuam, Karunganni and mixed country cotton in the South.

4. The local cotton trade is not generally active at this time of the year.
The wholesale price of cotton lint per imperial maund of 822 ; 1b. as reported
from important markets towards the close of November 1933, was about Rs. 15-3-9
for Cocanadas, Rs. 15--10--0 for red northerns, Rs. 16—8—0 for white northerns
Rs. 14— 1--0 for westerns, Rs. 22---4—0 for cambodia, Rs. 20—14-0 for Coimbatore
Karunganni, Rs. 19—3—0 for Tinnevelly Karunganni, Rs. 17—0-—0 for Nadam and
Rs. 17—14--0 for Tinnevelly cotton When compared with the prices in the
previous month, these prices reveal a fall of 3 to 8 per cent. for all varieties of
cotton except Northerns, Westerns and Cocanadss. ‘The prices of Northerns are
stationary and the other two varicties show arise of about 2 and 3 per cent.
respectively.

Sugarcanc crop—Madras—1933-34. The sugarcane crop was affected to
some extent by heavy rains and floods in parts of Ganjam, by drought in Chittoor
and North Arcot and by the attack of insects iu South Arcot. The condition of
the crop is satisfactory in the other districts and the vield is expected to bhe
normal if the season continues to be favourable.

2. The wholesale price of jacgery per Imperial maund of 82 27 1h. as
reported from important markets towards the close of November 1933 wus
Rs. 5—-5--0 in Nandyal, Rs. 5—2—0 in Erode, Rs. 4—13—0in Bellary. Rs. 4—8-0
in Bezwada and Rs. 4—5—0 in Guntur. It ranged from Rs.3—6—0to Rs 4—2—0
in the other important stations. When compared with the prices of the previous
month, these prices reveal a rise of 24 per cent. in Bellary and 3 to § per cent.



538 The Madras Agricultural Journal [Vol. xxi, No. 12.

in Ellore, Bezwada, Cuddapah and Trichinopoly and a fall of 2 per cent. in
Guntur ; the prices are stationary in the other stations.

Paddy crop—Madras 1933-34—Second Report. The average of the areas

under paddy in the Muadras Presidency during the five years ending 1931-32, has
represented 15°3 per cent. of the total area under paddy in India.

2. The area sown with paddy up to the 25th November 1923 is estimated at
10,491,000 acres. When compared with the area of 10,312,000 acres estimat.d for
the corresponding period of the previous year, it reveals an increase of 1'7 per
cent

3. The increase in area occurs in Vizagapatam, Anantapur, Cuddapah, Salem,
Coimbatore, Trichinopoly, the South (Ramnad excepted), Malabar and the
Nilgiris. This increase has been partly set off by a reduction in area in most of
the other districts.

4, The first crop has been harvested throughout the Presidency. Normal
yields have been reported from all districts except Godavari (East and West),
Chingleput, South Arcot, Chittoor, North Arcot, Trichinopoly, Tanjore, Tinne.
velly and Malibar. The crop was adversely affected to some extent by the
heavy rains of October in parts of East Godavari and West Godavari and by the
attack of insects in parts of Trichinopoly, Tanjore and Malabar. It was effected
by drought in parts of the districts of Chingleput, South Arcet, Chittoor and
North Arcot.

The seasonal factor for the Presidency works out at 977, of the average as
against 997, in the correspunding period of the previous year.

5. The wholesale price of paddy per imperial maund of 822/ 1b. as reported
from important markets towards the close of November was Rs.2—14—0 in
Nandyal, Rs. 2—2—0 in Cuddapah and Nellore, Rs, 2—0-0 in Vellore and Tinne-
velly and ranged from Rs. 1—7—0 to Rs.1—14—0 in' the other markets. When
compared with the prices reported for October 1933, these prices are stationary
in Berhampur, Vizianagaram, Rajahmundry, Masulipatam, Nellore, Cuddalore,
Vellore, Kumbakonam and Madura. They have risen irom 3 to 11 per cent. in
Cocanada, Rajahmundry, Nandyal, Negapatam, Tinnevelly and Cochin and are
lower by 2 to 10 per cent. in the other markets.

THE INDIAN SCIENCE CONGRESS

The twenty first annual meeting of the Indian Science Congress will be held
this year from the 2nd to the 8th of January 1934, at the Royal Institute of
Science and University Buildings, Bombay. His Excellency Lord Brabourne
G. C. L. E. Governor of Bombay will open the session, after which Dr. Meghnad
Saha D. Sc, F. R. S, F. A, S. B, University Professor of thysics, the President
of this year’'s Congress, will deliver his address.

The following are the sectional presidents :—

1. Agriculture. Dr. 8. 8. Nehru, M. A, ’h. D, 1. C. S., Allahabad.
2. Mathematics Dr. S. K. Mitra, D. Sc. (Cal. and Paris) Khaira trofessor of
and Physics. Physics, Calcutta University.

3. Chemistry. Dr. H. B. Dunnicliff, M. A,, Sc. D,, K. 1. C, I. E, S., Professor
of Chemistry, Government College, Lahore.

4. Zoology. Prof. P. R. Awati, B. A. (Cantab) D. 1. C,, L. F. S,. Professor of
Zoology, Royal Institute of Science, Bombay.

5. Dotany Prof. R, H. Dastur, M. Sc., Professor of Botany. Royal Insti-
tute of Science, Bombay.

6. Geology. Prof. K. K. Mathur, B. Sc. (Hons.) (Lond ) A. R.S. M, Professor

of Geology. Hindu University, Benares.

Jecember 19331 College News and Notes 539

. Medical and Lt Colonel S. S. Sokhey, M. A, D. S¢.,, D. T. M, & H., 1. M. S.
Voterinary. Director, Haffkine Institute, Bombay.
Anthcpolody. Rai Bahadur Ramprasad Chanda, B. A., F A‘. S. B., Late
Superintendent, Archaelogical Survey of India, Calcutta. ’
Psychology. Manmathanath Banerji Esq. M. Sc., B. L., L.ectuFer in Phvsio-
logical and Experimeatal Psychology, University College of
Science. Calcutta.
In addition to the sectional meetings as usual, a number of symposia on d‘iffer-
nt subjects, in which scientists from all over the country will take part, will l.)e
feature of this year’s Congress. The following symposia have l?een tabled in
he programme (1) Neutrous, Position and Cosmic Rays. (2) Chemical Re.searches
n India and their bearing on Technical Problems. (3) Recent work in Plant
senetics in India. (4) Recent advances in colloid chemistry. The following popu-
ar lectures will also be delivered (1) ** The expanding U11i\'§rse" by Prof. A. C.
Jannerjee, 1. E. 8. (2) ¢ Recent Agricultural Developments in Europe and Cana(.]a v
sy Dr. S. 8. Nehru (3) © Is Darwinism dead”? by Prof. R, H. Dastur, (4) ** Electrical
Fransmission of Pictures’ Dby Mr. S. R, Kantebut and (5) * Physiology and
Tuman Welfare' by Major S. L Bhatia.

College Mews & Totes,

Games. The Victory Cup Tournament. In the first round cluss ii met class i,
't cricket, and declared their first innings for 6 wickets. Narasing: Rao making
i0 and B. S. Murthy 23, Ramanatha Rao of class i taking three wiczets for 23.
Slass i were all out for 54, Ramanatha Rao miking 16, Narasinga Rao and B.S.
Murthy taking 3 and 4 wickets respectively for 18 runs each. The winners met
\lass iii who were disposed of for 73 runs, Ananda knocking up 29 and the bow-
ing honours going to Narasinga Rao with 7 wickets for 25. Class ii replied with
(14 runs, Narasinga Rao contribuling 3) (retired)and B. S. Murthy 27,1he bowling
jonours being shared by Ananda with 4 wickets for 45and Sahadevan with 3 for 38.

In foothall class iii lost to cliss i by one goal to two, but in their turn, class i
n their next encounter met their reverse at the hands of claas ii, who won by a
romfortable margin of 5 goals to one.

Hockey was not played to u finish, Class iii beating class ii by 2 goals to 1
jut the next engagement between class iii and class i not coming o:f. The
Victory Cup has thus been won by class ii this year.

Tennis Handicap Doubles Tournament. The finals of the above tournament
zame off between Narasinga Ruao and Venkata Sastry and Moncy Joseph and
Manavalan. The match was very keenly contested, and after two draws, the
former pair won finally winning 3 out of 4 scts, the scores being -6, 6-3, 6-3. 7-5,

Though these tournuments served to keep up somaz lively interest in games
Juring the month, there has been a considerable 1lull in athletic activities,

" due
to the terminal examinations, for which students were busy preparing,

A trip to Maruthamalai. Estate residents with families, organised 4 trip t
. ¢ §
Maruthamilai on Sunday the 10th when Abishcgem was performeg for ¢ ,

Subralumania. ‘The usual Dianurmassa pujs and Bejonos done by the Hindu r i.“
deuts ot the estite have begun in full swing. es

Visitors. Dr. P S. Hudson B. Sc.,, Ph. D., Assistant Director of the Iy i
Bureau of Plant Genetics, Cambridge, Mr. P. H. Rama Reddy, Secrct'n: . “'p”-l‘l]
Central Cotton Committee and Mr. R. C. Broadfoot, HC‘ddqu'xrt(‘ \ ‘ndian
Director of Agriculture. Madras, visited the station during the m(m‘thﬂrs Deputy

Association of Economic Biologists. Under the "‘USDiccé f'
association, Dr. P. 8. Hudson gave a lecturc on the 13th, on “ The \s
vated Plants ™.

t the ahove
Origin of ¢ylei-
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Meteorological stations of the Agricultural Department.

Su;nmry of weather conditions. In connection with the passage of a low pressure
wave into the Andaman Sea from the East across Tenasserim, a shallow depres-
sion was forsd ed near Latitude 14° N and Longitude 97° E by the third morning
w.'lthOut appreciable movement or intensification. Depression persisted there
till the 5th when it weakened into a low pressure area. This low pressure area
moved slowly westwards and was concentrating into a depression in the South-
West .Bay of Bengal with the consequent strengthening of the North-East mon-
S0on in the South of the Bay of Bengal.

the '};::bl.ow é)ressure area moved North-Westwirds and passed out South-East of
East of ﬂl;nA ca ?)y the 10th morning It caused unsettled weather in the South-
thereaftes V1‘\;1.bmn Sea between the 10.th and 13th and became unimportant
8th, 9th a .d ) 1despreaq locally'heavy rain occurred in South-"ast Madras on the
Thc; 1and 10th, the rainfall being specially heavy in the Tinnevelly District.

rainfall also extended into Malabar, Mysore, South Konkan and West Deccan.

the ’ll;)lii North-East monsoon strengthened in the South-East Bay of Bengal after
orni ‘mfi a depression formed in the neighbourhood of Nicobar by the 14th
morming m-ving slowly west, northwestwards. This depression intensified into
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which centered near latitude 10° N and longitude 90° E on the 15th and

2 on the 17th. It crossed the coast between Nellore and Masulipatam

.orning on the 18th and weakening, thereafter, lay as a depression over

.s Deccan at 8 hours. The depression continued to move North-Westwards
weakened gradually and a low pressure passed out into the East Arabian
_across Kounkan coast by the 18th morning. The weather was slightly distur-

‘d off Konkan on the 19th. Fairly widespread rain occured during the move-
nent being locally heavy on North Madras Coast and in Madras Deccan on 17th.

The Western disturbance was of more frequent occurrence throughout the
month, as many as four, having occurred during this period within short inter-
vals. But these disturbances were of short duration and of low intensity. These
passed over Kashmir, Baluchistan, Northwest Frontier and recurved eastwards
through extreme north. A few falls of rain in Baluchistan, nearly general rain
in east and north Punijab, local falls in the North-west Frontier Province, and
showers of rain or snow in Kashmir were the marked results of these disturbances.

A few scattered showers were experienced in South-east Madras during the
close of the month with indications for the weather tending to become dry else-
where.

The minimum temperature remained below normal in the Deccan and central
parts of the country during a third of the month followed by a spell of continued
showers with rise in humidity and subsequently tending to return to normal
temperature with dry weather conditions.

The rainfall was below normal throughout the presidency except in places
where notable excesses were recorded. The chief falls were Melur (Madura) 76"’
(4th), Negapatam 45’ (9th), Palamkottah 80°’ (10th), Kurinjipadi (S. Arcot) 70"’
(9th), Chidambaram (S. Arcot) 6°7'' (9th), Tinnevelly Town 99" (10th), Tenkasi
(Tinnevelly) 83’' (10th), Kayatar (Tinnevelly) 7°1'' (10th), Sivakasi (Ramnad) 57"’
(10th), Srivilliputtur (Ramnad) 54" (19th), Srivaikuntam (Tinnevelly) 53" (10th),
Nellore 37" (18th).

Weather Report of the Research lostitute Observatory: Report No. 11/33.

Abs¢]Jute maximum in shade 88'5° F
Absolute minimum in shade 62:2° F
Mean maximum in shade 84:4° F
Departure from normal —04 F
Mean minimum in shade 682" F
Departure from normal 00
Rainfall during the month 3.33""
Departure from normal —096"
Heaviest fall in 24 hours 1-41”
Number of rainy days 4

Mean daily wind velocity 23 M. P. H.
Mean 8 hours wiud velocity 32M.P.H
Mean humidity 833%
Total hours of bright sunshine 225'6
Mean daily hours of bright sunshine 75

General weather conditions. The pressure was steady throughout the month with
a slight rise towards the second fortnight. The monsocon was not active during
the month and practically disappeared after the second week. The rainfall was
below normal and a fall of 1'41 inches was recorded on the 6th. The humid; \
was in excess. The maximum and minimum temperatures were bel iy

the latter half of the month being chill during the nights, OW normal,

C.V-R &T.S. L.



Departmental Notifications.

- First Circ.le. S. Ra.maswamy Iyer, Botany Assistant, 1. a. p. for 15 days fr.
6—11—33 with permission to perfix Sunday 5—11—33. D. Hanumantha Rao, A. 1

!

Razole | a. p. for 15 days on m. c. from 1—11—33. V. Butchiraju, A. D. Rama:
chagdrapur will be in additional charge of the Rizole taluk during the period or
until further orders. V. Krishnaswamy Rao, A. D. Sompet leave for 3 months ‘

onm. c. on full average pay from 15—10—33; the a. d. Narasaraopet will again be
in charge of the Sompet subcircle in addition to that of his own, R, Vasudeva
Rao, F M l.a. p. for 1 month and 9 days from 13—11—33 to 21—12—33 with
permission to perfix Sunday 12th November and suffix X'mas and New Year
holidays. D. Hanumantha Rao, A. D. Razole, I. a. p. on m.c. for 15 days from
16T—1.1~33 in continuation of 15 days leave already granted from 1—11—33. The
existing arrangement will continue during this period. S. Ramaswamy lyer,
Bota.ny Assistant, extension of leave on m.c. for 3 weeks from 21—11--33 in
continuation of leave already granted. T. Seshachalam Naidu, A. D, Tuni, L a.p.
for 3 weeks from 3—12—33 with permission to suffix X’mas and New Year holidays;
A‘. Rammohan Rao, A. D. Peddapur will be in additional charge of Tuni sub-
circle during the period or until further orders. M. L. Narayana Reddi, A. F. M.
A. R. S, Samalketa, . a. p. for 1 day on 4—12—33 with permission to avail Sunday
the 3rd. N. Ramadoss, A, D. Cocanada on leave extension of 1 a.p. for 15 days
with permission to affix X'mas and New Year Holidays in continuition of leave
already granted; the cxisting arrangements will continue during the period or
until further orders. Second Circle. J. Suryanarayana, A. D. Vinukonda, extension
of L. a. p. for 3 days from 15—11—33 with permission to avail of the holiday on
18-11-33 and 19-11-33 in continuation of the leave already granted. D. Bapayya,
A. D. Guntur will continue to be in charge during the above p:riod in addition to
his own. T. Narayana Rao, Millet Assistant, extension of 1. a. p for 3 weeks on
m. . from 1st to 21—11—33 in continuation of leave already granted. P. .Satya-
narayana, A. A. D. Kaikalur, 1. a. p. onm c. for 2 months from 1—12—33. Third
Circle. A. Krishnaswamy Ayyar, A. D. Koilkuntla 1 a. p. for 1 meonth sanctioned
already is cancelled. P.Subramaniam, A. D. Gooty, extensionof 1. a. p.onm. c.
_ for 6 weeks in continuation of leave already granted; A. D. Guntakal will be in
additional charge of the Gooty sub-circle during this period or until further
orders. L. Nilakantan, Cotton Assistant, Nandyal 1. a. p. for 18 days from
18--11—33 with permission to avail the holidays on 18—11—33 and 19—11—33.
N. Kesava Ayyangar, Cotton Assistant, Hagari, 1. a. p. for 18 days from 4—12-33,
with permission to avail the holidays on 3—12—33, and the X'mas and New Yeur
holidays M. Somayya, F. M. A. R. S. Nandyal 1. a. p. for 20 days from 2—-12—33
with permission to avail the X'mas and New Year holidays. Fourth Circle. K.S.
Krishnamurthi Ayyar, A. D. Cuddalo:e 1. a. p. for 3 days 27, 28 and 29—11—33 with
permission to avail Sunday 26th. C. S. Krishnaswamy Ayyar, F. M. A. R. 8. Palur
1. a. p. for 20 days from 20—11—33 to 9—12—33 with permission to perfix and suffix
holidays on 19th November and 10—12—33. K. P. Sankunny Menon will be in
charge of the Farm during this period. E. N. Rangaswami Ayyangar, A. F. M.
Kalahasti 1. a. p. for 1 month from 15—12—33. Fifth Circle. A. Yesudasan, A. D.
Tanjore, 1. a, p. for 2 months in continuation of the leave already granted.
Sixth Circle. M. C. Menon, A. D. Ambasamudram L a. p. for 2 months from 6th
December 33 or date of relief. S. Butchi Raju, A.A.D. on leave is posted to
Ambasamudram in relief of M. C. Menon. Seventh Cirele. K. Govindan Nambiar,
f;- ;l))éegid::;?' t’1& a. p. for 13 days from 13—11—33 to 25—11—33 with permission
Lap fora w:ek: fSundays on 12th and 26th. K. Vasudeva Shenai, A. D. Puttur,
holidays, K. M Ja:?;bm ;—1-—34 with permission to perfix X'mas and New Year
- M »F. M. A. R. S. Taliparamba, 1. a. p. for 14 days from 1to
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—33. Eighth Circle. K. H. Subramania Ayyar, A. D. Palladam on leave l. a. p.
,days from 12—11--33 to 1—12—33 in continuation of leave already granted.

. Namasivayam Pillai, A. A. D. on leave 1. a. p for 2 months and 15 days on

c. in continuation of leave already granted. K. Sivasankara Menon, A.D.
;harmapuri, . a. p. on m. ¢. for 1 month in continuation of leave already granted.
.. H. Subramania Ayyar, A. D. Palladam on leave 1. a. p. for 8 days from 2—12--33
0 9—12—33 with permission to suffix Sunday 10—12—33. N. S. Rajagapala Aiyer,
»n relief at the Millet Breeding station to be A. D. Salem. K. Kuppamuthu A, D.
dbarmapuri, on relief by K. Sivasankara Menon to be A.D. Omalur. K. H.
;ubramania Aiyer A. D. transferred to Annur subcircle. To join duty at Annur
,u the 15th December, S.S. Katchapeswara lyer, A. D. Annur transferred to
firuppur subcircle on relief by K. H, Subramania Iyer. To take over charge of
Ciruppur on 22—12—33. N. Srinivasa Rao, A. D. Tiruppur transferrcd to Pollachi

{‘f"on relief by S. S. Katchapeswara lyer and to take over charge on 3rd Jan, 34. U.L:
, Srinivasa Rao A. A D. Pollachi, transferred to Kollegal subcircle. To join duty

at Kollegal on the expiry of 1 month's leave granted from 3—1--34 P.V. Hanu-
mantha Rao, A. A. D. Kollegal transferred to Palladam on relief by U. L. Srinivisa
Rao. A D. Tiruppur will be in additional charge of Palladam subcircle until P, V.
Hanumantha Rao takes over charge at Palladam. U. L. Srinivasa Rao A. A, D.
Pollachi 1. a. p. for 1 month from 3—1—34 to 2-—2—34. On the expiry of his leave
to join duty at Kollegal and relieve P. V. Hanumantha Rao. Cotton Section. K. L.

 Ramakrishna Rao, temporary assistant Nadam Cotton Breeding Scheme, Perundu-
. rai, 1. a. p. for 7 days from 15—12—33 to 21—12—-33 with permission to affix X'mas
“and New Year holidays. S. M. Kalyanaraman assistant 1 a. p. for 7 days from

15—12—33 to 21—12--33 with permission to affix X'mas and New Year holidays.
R. Balusubramania Ayyar, assistant and temporary senior assistant, Madras
Herbaceum Scheme, 1. a. p. for 7 days from 15—12—33 to 21— 12—33 with permission
10 affix X'mas and New Year holidays. Principal's Section. S R.Srinivasa Ayyangar,
Librarian, . a. p for 18 duys from 4—12—33 to 21—12—33 with permission to avail
X’'mas and New Year holidays. G. E. Section. K. R. Ramamurty, artist, 1. a: p, for
10 days from 1—12--33 in continution of leave already granted. P.S. Narayana-
swamy, assistant, 1. a p. for 9 days from 13—12—33 with permission to affix X'mas
and New Year holidays. D. A's Office Orders. D. V. Krishna Rao whose officiating
appointment as assistant in Chemistry section will terminate on 18—11—33 will

_continue to officiate from 19-11-33 till further orders vice T. 8. Ramasubramania

Ayvyer on other duty in the Madras Agricultural Service. Muhammad Moinuddin,
officiating assistant, Entomology section 1. a. p. for 12 days from 12-10-33 for which
he is eligible; the probation of Moinuddian will be considered to have ceased
from the date of the expiry of the leave granted to him. TLkough C, K. Rama-
chandran, Cotton assistant and M, L Balasundaram, Paddy assistant. joined their
respective appointments on 20 —10—33 they will be considered to have commenced
their probation from 22—-1)—33 only and they will take rank below N. G.
Naray:nan who joined duty only on the afternoon of 21—10--33 as he was allotted
the first vacancy according to communal 10tution and he could join duty only
on 21—-10—33. M. Suryanarayana, Assistant Chemist, Madras Pempherzs and
Physiological Scheme 1. a. p. for 4 months from 17—11—33 or date of relief. The
following officiating appointments in the Madras Agricultural Subordsaate
service—class I Upper Subordinates Il grade in the scale of Rs. 75—714/2—105 are
ordered with effect from 9—12—33:— A. Abdul Samad, B. Sc. Ag., to officiate g5
A. D, till further orders vice P. S. Narayanaswamy Ayyar on other duty in Ento-
mology section to report himself to D. D. IV Circle, St. Thomas Mount. B
Suryanarayana Rao, B. A. (Hons.) to officiate as Assistant in the Entomology
section till further orders vice J. A. Muliyil on leave—to report himself for duty

to the G. E Coimbatore. K. C. Thomass, B, Ag. (Bombay) to officiateas A, D tili
further orders in an existing vacancy-—to report himself to the D. D, VlII'(jii-c]le
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Coimbatore. All the above will be cousidered to be on probation. They sh
all join duty on 9—12—33. Transfers and Postings : P. S, Narayanaswami Ayyar A !
VII Circle to Officiate as Assistant in Entomology vice M. Subbayya Pillai.
other duty in the Paddy Section—to move immediately. K. Krishnan, FMARS,
Koilpatti to VII Circle, on relief by C. S. Namasivayam Pillai, S. V. Doraiswamy,
Ayyar on the expiry of his leave on 8—12—33 will rejoin duty as Assistant
Lecturer in Agriculture, A. College. P. A. Venkateswara Ayyar, Assistant
Lecturer, A. College on relief by S. V. Doraiswamy Ayyar to Millet Station ¢
Coimbatore as F. M. N. S. Rajagopala Ayyar, F, M. Millet Station, Coimbatore, e
on relief by P. A. Venkateswara Ayyar to report himself to the Assistant Direc- ia
tor of Agriculture, Salem. C.S. Namasivayam Pillai, A. A. D. VIII Circle on the ih
expiry of his leave to work under the A, D. A. Madura. Posting: B. L. Nara-
simhamurthy, B. Sc. Ag. is appointed to Officiate as Upper Subordinate—Science
Section—III grade in the scale of Rs. 75--714(2--105 with effect from 11--12--33
till furthor orders vice P. Krishna Rao on leave and is posted to the Millet Sec-
tion—to report himself for duty to the Assistant in charge A. R. S. Hagari. C.
Vijiaraghaya Acharya, Assistant, Millet Section on the expiry of his leave on
8-12-33, will rejoin duty at the A. R. S. Hagari. V. Panduranga Rao, Millet Assist-
ant. Hagari, on relief by C. Vijiaraghava Acharya to Millet Section, Coimbatore,
S. Madhava Rao, Permanent Upper Subordinate A gricultural Section and Officiat-
ing Assistant Millet Section to III Circle as additional A. D. in Rajampet taluk,
Cuddapah district. He should inspect fruit gardens and give advice as to neces-
sary improvements. To be relieved at once: Transfer and Posting: M. R. Bala- .
krishna Ayyar Assistant, Chemistry Section is appointed as additional Assistant
under the Cotton Specialist for work in the Madras ‘Fodder Cholam Scheme, sanc-
tioned G. O. No. 1420 Ms,, Dev., dated 21st November 33. He will work under the N
guidance of Dr. Kasinatha Ayyar. The G. A. C. is requested to relieve M. R, .
Balakrishna Ayyar immediately. The following officiating appointments in thegg
Madras Agricultural Subordinate Service--Class [ Upper Subordinates, IIf grad. j,
in the scale of Rs. 75--214/2-~105 are ordered with effect from 15-12-33. K. Saptha- .
rishi, B. Sc. Ag. to Officiate as Assistant in the Cotton Section till further ordersyg
vice T. V. Rangaswami on other duty as temporary Assistant in the Madras g
Fodder Cholam Scheme~-to report himself to the Suporintendent A. R.S. Koil ¢
patti. P. Somayajulu B. Sc. Ag. to Officiate as Assistant till furrher orders in th,,
additional temporary post sanctioned in G. O. No. 1525 Mis. Dev. dated 28-11-33,,
To report himself for duty to the Superintendent, Rice Research Station Berha -
pur, Ganjam district. Both the above candidates should join duty on 15--12~
The following postings of Upper Subordinates in the Science Section are order
S. Sundaram, Permanent Assistant Cotton Section and Temporary Assistant
- the Madras Fodder Cholam Scheme, Koilpitti, to be Temporary Assistant in
Chemistry, in the Madras Pempheres and Physiological scheme vice M. Surya-
narayana on leave. To report himself for duty to the Cotton Specialist, Coimba-
tore. While holding this temporary post S, Sundiram will draw his pay in the
regular line plus an allowance of 25% of his pay. T. V.Rangaswami, Assistant,
A. R.S. Koilpatti, to be Temporary Assistant in the Madras Fodder Cholam
Schame vice S. Sundaram. Separate orders will issue regarding the appointment
of a substitute for T. V. Rangaswami. Promotions: The following promotions are
ordered in the Upper Subordinate Service, Agricultural Section, with effect from
13-4-33. From IV grade to Ili grade. M. P. Kunhikutti; K. Govindan Nambiar.
From V grade to IV grade, T. S. Venkatarama Ayyar; T. Rangabrahma Rao Naidu;
C. S. Krishnaswami Ayyar; R. Govindaramayya; P. Narayana Nayar; V. Satagopa
Ayyangar. C. V. Sesha Acharya, Upper Subordinate, Agricultural section I grade N
having been appointed as Assistant Director of Agriculture, provisionally sub-
stantive his lien on his appointment is suspended under Fundamental Rule 13
and the following provisionally substantive promotions are ordered to take effect

ir
i
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5. K. W. Chakrapani Merar from Il grade to [ grade; K. Ramanuia

>m 1 grade to 11 grade. The lien of Mr. V. K. Subramania Mudaliar,

J Superintendent, A. R. S. Nanjanad on his permanent appointment in

2 Section, 1V Grade is suspended under Fundamental Rule 13 and the
provisionally substantive appointments are ordered--to take effect from

. M. Kalyanarama Ayyar, Assistant in Cotton {rom V grade to [V grade.

oba Rao, probationer in the Cotton Section to be Assistant in the same

The following promotions are ordered in the Lower subordinate service

ect from 13-4-33.  G. R. Venkatachalupathi Raju and K. Balaji Rao from

i grade. A Venkoba Achar and 8. P, Fernando from V to IV grade. C.

ghava Acharya, Assistant, Millets Section 1, a. p. for 13 days from 9-12-33
-ermission to suffix X’'mas and New Year holidays. On the expiry of his

he should rejoin duty at the A, R. 8, Hagari. M. J. David whose officiating
ap,wintment as Upper Subordinate, Agricultural Section, terminated o 5-12-33
will continue to officiate from 6-12-33 till further orders in one of thé fen Bt
posts sanctioned i . G. O. No. 329 Mis. Dev. dated 15-3-33. M. J.Pavid wh
tinue to work in the V circle, T. K. Mukundan, whose o i

point
Upper Subordinate, Agricultural Section terminated on will continue
officiate from 26-12-33 till 5-2-34 vice M, C. Menon, A, T. K. Mukun:

dan will continue to work in the IV circle.

AYERS

Better t any iggport-
ed. For preventingne¥i-
cultural pests and disea~
ses. “Very,useful for
Agriculturists, Arecanut
Garden owners, Tea,
Rubber & Coffee Estates.
More than 200 of our
sprayers are already in
use in the Arecanut Gar-
dens & Estates in Mala-
bar. We keep spare parts
of our Sprayers. Except-
ing Pressure Guage, all
parts are made in our
factory. We undertake
repairs to our Sprayers

Trial order solicited.

THE STANDARD FURNITURE CO. LIMITED.
: KALLAI-MALABAR

When answering our advertisers, p'eate m ntion ‘The Madras Agricultaral Journal’.
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