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of agricultural pests. This has occurred for three reasons:

(1) "GAMMEXANE" has proved itself to be much more
powerful and safer against those pests which were normally
controlled by Arsenic and Nicotine Insecticides.

(2) Owing to its powerful nature, it can be used against
pests such as cutworms and termites.

(3) Due to its toxicity to so wide a range of pests, it can
now be used against insects over which previously there was
no real control.

“GAMMEXANE" has already proved effective against

such varied Insects as locusts, sugarcane pyrilla, thrips,

aphides of cardamoms, nettle grubs and most
varieties of caterpillar.

It is being widely used for the control of
Jowar and Paddy Grasshopper, Rice Hispa
and Paddy Armyworm.
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Editorial “\0"5

Food and National traits: We publish elsewhere in this issue
some observations on human behaviour under experimental semi-
starvation and subsequent rehabilitation. Nervous tension, emo-
tional instability and irritability were very marked features observed‘_
in all the subjects under study. Humour dried up and the tone of
the group hecame very sober and serious. Apathy was very marl‘(ed,
except in relation to food and curious forms of acquisitive behaviour
were developed, perhaps as a compensation for food deprivation.
During rehabilitation, recovery from apathy was very rapid and
gradually social and cultural interests too, reappeared.

This experiment opens up an interesting line of thought, as to
how far our chronic food shortage affects our national traits and
characterigtics. We must admit that as a nation we arc rather
deficient in the saving grace of humour, and rather too prone to carry
ideals to extremes and not sufficiently realistic to tackle our everyday
problems in the most effective manner. There is also an irritability,
which finds expression in a narrow, legalistic approach to all questions
of social and cultural advancement. The underlying factor of all
these features would scem to be our chronic under-nourishment.
The well-known Chinese writer Lin Yutang has suggested in one of
his essays, formulae for depicting the national traits of different
countries. Thus the Englishman is made up of 3 grains of realism,
2 grains of dreams or idealism, 2 grains of humour and 1 grain of
sensitivity, giving a “national formula” of R; D, H, S,. Correspon-
ding formulae for other nations are R; Dy H; 8, for the Germans,
R, D, H, S, for Russians and R, D; H, S, for the Japanese, all thege
three being deficient in a sense of humour and abnormally high in
idealism, - which makes them susceptible for dictatorships. The"
Americans have a formula of R, D; H; S;, more or less similar to the
English, but with a higher degree of idealism and sensitivity. Ag
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Lin Yutang points out, the Americans are tremendously enthusiastic
aearly all the time about something or other. On the whole, the

Fnglish would seem to Lave the soundest national make up, their R,
making for emotional stability and a realistic approach to all
problems and their keen sense of humouy cnabling them to pull
through with a smile, out of all sorts of difficult situations. We
tadians have not been a free nation long enough to develop national
braits as yet, but if one might he attempted on Lin Yutang’s model, it
would be R, D, H, S,. This formula draws attention to our €x0e88ivo
tdealism, and sensitivity (what other people would torm “touchinegs”)
# deficioncy of humour and sense of realism.
biological explanation for this, in our chronijc

it cannot serve as a justification, The remedy too, is obvious, being
a0thing less than a concerted drive to improve food production in the
country and raise our national dietary from semi-starvation, to an
adequate level.

We have of course a
under-nourishment, but
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How the Chemistry Section helps the farme

By

r. D. KARUNAKAR,
i 1 Chemist,
Government Agricultura ' . .
Agricultural College & Research Institute, Coimbator

i i jection is advisory.
One of the chief functions of the Chemistry Section 18 & y

l) "y ~1 (H‘l“ T evelr e d 4 1)1 tprq arc rece V.d from T Ots Of t,he I_)]'()V]"(:e
2raCliC 5 5’ {U 3 L d J celve y

g, manurial
requesting advice regarding soils, ma.nur(ia.s, oiwr;x;z:126§z;ops, e
requirments of crops, guitability of; l&}ldﬂ or' {b O lyeis
mation of alkaline soils ete. H{X;_lvmczD 11? tj{r{li(iz:( Ofa ol o 3 othor
and on experience. In addition > o o
:\lzgar(til;entf, manurial firms and Indstrialists m‘akelus:h?i t:::l o
for sirailar advice which finally reach the farmer. . 'nor o ton of
'1 wo to three thousand of what may be txermed. .afvll‘:unyate o e
varioti: kinds are analysed every year. .It is fo mate td the
jon is thus brought in close con‘nact.wwh the'pr.o S arch
*"Ct;("(‘bf the 1'y0:'s' cince it enables the designing ol T® How
needs , . N
;\);Z(g;axrillles primarily to a“otrac‘k l.us day t;o1 g::,l); px:f)l)lemq
:his has worked in actual practice 8 recountec :

i i of the
pPast Work: (a) Rice being the main fo?(l cr(f)'phhe o
: _ ) '
Provivce, the chief rice areas, namely the delt;u(: ;eg;):gyar Projuct
’ : e ¥
) ‘ inf jce areas of Malabar anc .
(oast, the rainfed rice : ‘ ' o
l acnt in Mathurai were systematically surveyed for the m(}: o
N ! a H ) " N o
l'g(;d content. Based on the survey, a ma,nuru.xl px;og;':n g
paddy was formulated for adoption and lezipem;r'lenr:g;ons B
rosoa: soil-climatic .
i ted within these soi .
regearch stations loca : o O in the
i ose conducte
i jals i stations, particularly
manurial trials in these s . 080 | tod In T
past ten years in the internationally accepted scientific ma  bave
4116wn +hzxt the manurial programme formulated then wa; th(;
b ~ : ‘ ln
Recommendations are now being made to the ryot rega; » gl "
anurial requirments of rice with the confidence engendered by long
m : ,
vears of research.

(b) The sudden appearance of alkalinity after a lapse of

.verai vears in some of the great project areas, such as Assuan
%am S;xkkur barrage, Nira Velley cte., gave rise to -the fear that
il;;r alkalinity may arise in the Tungabhadra Pro']ect area aléo.
?tm ttle this question, the area was surveyed and this has enabled
1[;: :: c;)nclude that due to the presence of a porous garusuw la}.'er at
ihe lower depths, the rise of salts to the surface on application of

* Paper read at the 32nd flollage Day and Conference.



~

550 The Madras Agricultural Journal

water need not be feared. This has been corroborated hy the
irrigation experiments conducted at the Agricultural Rescarch Station,
Siruguppa where no rise of salts was noticed even in wet lands. In
addition to this all-important information, the survey has furnished
much knowledge regarding the soils of the project area in various
other directions, such as depth of soils, t]llcir physical, chcmicall
and biological status, cte., all of which are finding their way 1o fl14x
farmers in the locality in the shape of advice. .

(¢} The newer knowledge of Base Exchange in soils led to
the adoption of gypsum and organic matter as the agents ror
reclaiming  alkaline lands in Tiruchirapalli district with greal
success. Starting from scratch on a land where not a blade of «;r#ss
arew before, the land was reelaimed within three years andb i he
crop at the end of this period yiclded 3,000 Ib. of paddy per acre
[n view of the occurrence of extensive deposits of gypsum iri
Perambalur and Ariyalmwr taluks, this method is recomniedcd- s
suitable for the speedy and cconomic reclamation of alkaline !:mds
especially in the Tanjore and Tiruchirapalli districts. Many
enlightened ryots are already adopting this process with adv;mtngé.

(d) Experiments with bullocks conducted by the Chemistry
Section enabled the formulation of feeding standards for maintenan or
and for various levels of work such as mhoting, ploughing, cartin !
etc. These recommendations are now being foilowed in’ all ’1;}11:
Agricultural Research Stations, The adoptioh of these standards
haf’ resulted in much savings in the cost of majutenance of work
animals.  Some of the enlightened farmers are already taking
advantage of the recommendations. Apart from the {'m"mullaﬁon
of feeding standards, the importance of the minerals, Calcium and
Phosphorus, has been brought out by these c.\'pcrimcnt’s. To-day the
mineral mixture has become very popular with the farmer and many

of the prominent manure firms carry it as an item of their regular
stock. |

' Present l?rogramme: As in the past, the present investi-
gatmus are designed with the primary object of benifiting the
farmer. The more important items are explained helow :—- ?

(e) Investigations are in progress in ryot’s ficlds and in
the Agricultural Research Station, Koilpatii, in the 'firunelveli
district, with the object of rehabilitation of marginal lands in dry
areas on the lines of experience and success achieved by thc‘ T.V A-"
plan. In brief, the method consists in growing a legume .0‘11 .t-hc;
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marginal lands with the application of Super-phosphate and the seeds
inoculated with their specific root-nodule bacteria prior to sowing.
"The first flush of the legume crop is utilised as fodder and the
second growth is ploughed in. A grain or a cash crop is raised
subsequently.  This is repeated every year until the cumulative
effect improves.the productive status of the soil. The success of the
plan depends upon adequate rainfall from Junc to September, not
only for the good growth of the legume but also its quick decomposi-
tion in the soil when ploughed in.

Last year in the Agricultural Research Station, Koilpatti,
the legume gave only about 500 b. of green matter due to the
failure of the South-West monsoon.  Yet the analysis of soil after
the harvest of the subsequent grain crop shows a small but definite
improvement in its organic matter status and base exchange
capacity.

(f) There are about 30,000 acres of alkaline lands in the
Cauvery-Mettur Project area which need to be reclaimed. A suitable
area in a ryot’s field has been selected near Pattukottai to serve as
a model for adoption for the reclamation of the alkaline lands.
Several ameliorants, such as gypsum, green leaves, lime, molasses
cte., have been included so as to afford visual demonstration of the
speed and cost at which each brings about the reclamation. The
farmer himself could select the ameliorant most suited to him.

~ (g) The cry in the Nilgiris is that the cost of production
of potatoes is too high, mainly due to the heavy dosages of manure
that have to be applied. The Nanjanad formula calls for 1,600 Ib.
of mixed manure per acre over a basal of 5 tons of cattle manure
or compost. While it is admitted by all that the dosage is heavy, the
laterite soils coupled with steep slopes of the Nilgiris demand heavy
dosages of manure to maintain the high productive level. An
cxperiment has been initiated this year to explore this problem to
find out if the dosage could be reduced, maintaining at the same time
the high yields. This is sought to be achieved by altering the
proportions of N. P. and K. and by resorting to indirect phosphate
manaring to the leguminous green manure crop preceding the potato.

(h) Work done on the isolation of specific root nodule
organiswns for leguminous plant groups has enabled the supply of
the right bacterial culture for practically all South Indian legumes.
Requests for cultures are being received daily from ryots indicating
their appreciation of the effect of inoculation.
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(i) Studies have been in progress for the past few yoass in
Wetlands, Central Farm, to obtain information for Coiml_»a-t.-ow»-soi\—
climatic zone regarding the most suitable green manure for paddy.
The periodic visitation of drought in this district has been ket i
mind while attacking the problem. Of the four green matures
studied, Dhaincha, Sunnhemp, Pillipesara and Cowpea, Dhaincha
was found to be uniformly superior to others particularly in
droughty years. '

In these various ways the Chemistry Section has besn
endeavouring to reach the farmer every time an investigatiom jx
designed.

On the occurrence of Musa balbisiana Colla., in S. india
and its importance in banana breeding

By
K. 8. VENKATARAMANI

Musa balbisiana Colla., has not hitherto been recorded us such
in Indian literature on Musa. The species, however, has been found
growing in certain tracts of this country for ages now and has been
vanked as Musa sapientum (Roxburgh, 1824; Kurz., 1866), that.
mythical species, which is “the most confounded and confusing
combination in the whole literature of Muse” (C‘heesman, 1948a).

The classification of the bananas, more so that of the eutire
genus Musa, has been a much vexed problem:; this has heen dis-
cussed at some length elsewhere (Cheesman. 1934, 1947, 1948b:
Venkataramani, 1946). The reasons for the exigting chaos in the
taxonomy of the bananas are very many indeed, but the confusion
to group this seemingly distinct species as some other specios may
in part be due to the inaccessibility of the literature on J{us.a/
sca;tﬁered in various journals not easily obtainable to the hanana
worker. Colla’s original description of this spccies has heen trans-
cribed in a recent Publication on the classification of the bananas
(Cheesmam,. 1948a), in which is also given a generalized description
of the species. It can be summarised as follows :

Plant suckering freely; pseudostems robust, green or pale
green; leaf blades otflong, truncate at apex and rounded or slichtly
cordate at base; petioles long, their edges almost meeting over the

On the occurrence of Musa balbisiana Colla AN

concave adaxial channel, margins developed in the lower regions
and closely appressed to the pseudostem. Inflorescence is pendu

lous, peduncle glabrous, “heart” or male bud ovoid or ellipsoidal,
bracts imbricate at the blunt apex; bracts rounded at apex, often
with a green or yellow tip, more than one lifted at the same time,
thus exposing a number of clusters of male (staminate) flowers

simultaneously ; bracts usually deciduous and oceasionally persis

tent in a withered condition, especially in the later stages of blooming.

Fruit bunch pendent and compact; individual fruits small, about
10 em. in length and 4 em. in diameter, angulate at maturity,

abruptly narrowed at basc wnto a short pedicel, and gradually at
the stigmatic end into a short and broad beak; rind thick, pale
yellow in colour when ripe; pulp whitish and with secds ; seeds
black, irregularly globose, scarcely depressed, and about 5 mm. i
dimension.

The above description agrees in most essentials with that ol
4 wild seeded banana growing in certain parts of- 8. India and
variously referred to as “ Ela Vazhai” at Madras, ** Ginjali arati™
in the Circars and “Kallu Bale” in parts of 8. Kanara district.
This species has also been recorded from Ceylon and Mysore
(Cheesman, 1948a). This again is quite distinct from the few othes
wild sorts growing in the S. Indian forests.

The importance of this species lies not so much in its mere
occeurrence in 8. India as in the possible role that it might have
played in the evolution of some of the edible bananas. A study of
the numerous edible bananas will reveal the enormous diversity
met with in the ¢ banana complex’. Tn a tentative classification of
the South Indian bananas all the edible varieties arc grouped under
one species, Musa paradisiaca L. (Jacob, 1934).  Our knowledge of
the various species of Musa occurring in this country is rathes
inadequate in that many of the wild species have not yet been
critically: studied ; a new species of Musa, M. Agharkarii, has been
recently recorded from the Chittagong Hill Tracts {(Chakravorti,
1948) and possibly there are some more which are not known to
science. A detailed investigation of the taxonomy of the genus
Musa as occurring in this country and also on the inter-specific
hybridization, especially, with the species of the section Fumusa,
may be expected to throw some light on the real status of our
edible horticultural varieties — whether they are all varieties of
one and the same species or they are derived from various sources.
This is especially desirable before a classification of the caltivated
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bananas i~ attempted. as work done elsewhere on banana breeding

suggests that the origin of the edible bananas for the

i

most part
wn he traced to three sources, one of which is of hybrid nature and

*he remainine two being associated with the natural species, Muse
s g 1 ;

acaminala and Muse balbisiana (Cheesman, 1948b). Also, hybridi-
ration between these seeded species and the synthesis, from this
mter-specific cross. of an  edible banana closely resembling an
established  horticultural variety, Dodds and Simmonds, (1948)
suggest that some of the edible hananas may after all be natural
hybrids ingeniously propagated by man to meet his requirements.

Some of the South Indian banana varicties show some of the

characteristios of Musa balbisiana and the occasional seeds met with
i some of them resemble to a great extent those of that species.

Musw balbisiana has been reparted to h

ave a wide geographi-
cal distribution ; so also the other natural species, Musa acuminata.
The writer is

I not awarc of the occurrence of the latter species in
N. India; it has, however, been recorded from Assam.

The presence
m  this

country of these two important species of the section
fumusa. which includes most of the bananas, can be taken as an
ndication of the diverse origin of our bananas, and it is hoped that
“hese wild species will form useful parent stocks in any banana
hreeding programmnie contemplated in this country.
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Embryo - culture and its use in plant breeding

By

>. UTTAMAN, B. se. (Ag.), 2. sc. (Madras), M. sc¢., (Cornelly
" Agricultural Research Institute, Coimbatore.

Introduction: In view of the growi:;xg signiﬁc.ance latt»:.fahe;{l
t bryo-culture in recent years in expe{ﬂmler}bs with pan:&. a
oot de in this paper to describe in some detail the.
w‘ObemI')t lsf ?;:3 embryo-culture and its achievements in the ﬁeh‘l o
;zaorlx:tllc::ee(:ﬁn;g, hesides giving some newly r?eorde'de observations
made by the author in his embryo-culture work in maize.

Embryo - culture delfined: Brieﬂy to'ld,_ emba(yio;:olt:;::{
meang culturing of excised empry:}f tmt h:;ne ;Lszt;fic;?lfox:g ;;t_er‘ié )
‘ s at imitating nature, in that t : mate
zfltdentz}:)izliiions of gxiwth that the embryo' otherwise get;? ZZ:({)::
within the ovale are artificially sugplied to it. The f‘elg?l o lJn‘
culture ordinarily refers to the culturing of mature or shg gr ! 1 )
ture embryos, Culturing, however, of very 'youngd i;ne 3;0§th;
termed pro-embryo culture. Tn a normal diploid :.seef 3 f}nt o
of the embryo and the endosperm go apace. I}; is o:n , .G;,Of 5
long as the chromosomal complements of the dl&'erend par g ore
seed, namely, the embryo, the endosperm and the je'e CF&1t'1- ‘1
to each other a definite ratio, for example, 2:3:2 ina :;l ff1 1.716(1
maize ovule, there is harmonious development _for these di el.(":--
parts from the time of fertilisation to the final st‘age. of mah:'x i
resulting in a normal fertile seed. But whenevtex thl? I;YOI;M.:;OU
gets upset as it occurs in a wide cross even after t.rlpe u?l.t;
there is disharmony in the growth pace of these different 1‘14:1: A:.’
If the endosperm acquires a comparatively lower compleme;:_'(?l
of chromosomes than the embryo, than the growth pace of this 1:
slower resulting in an arrest of the normal gro_\vth a.nd 5}11)‘sell1ufen. |
collapse of the embryo. The term pro-embryo. in a Wlde. c; 058 1 e ez'h‘
to the growth period of the embryo before this collapsible stage i

reached.

The basic idea of embryo-culture was ﬁ.rst; conceived in
(Germany about 30 years ago. Hanni‘g in 1904 in Germany grew
embryos from Raphanus and Cochleria to maturity after “ﬁy had
been removed from their ovules when they were about 1°2 m.‘m_
long (LaRue, 1936). Stingle.in Gf}rmany in 1907 (La,ll?,ue: Le.)
grew embryos of geveral grains in tllle different cereals in ,‘t‘he‘
endosperm of other species. White in 1902 grew embryos of
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Portularu olriccea that were much smaller than those hred by
Hannig and disproved the assertion of Dietrich in 1924 that
cmbryos les than ! the uwormal size could not he grown in the
alture medivm ( LaRue, 1. “.).  He could not, however, secure
continuous  growth for the embryo which stopped growing after
3 weeks. The growth ol sweet cherry embryos in an artificial
wmediant was reported by Tukey in 1938 and l‘.;34:. Carl D. LaRue
1936, grew immatare embryos of hoth dicots and monocots to scedling
stage in the enlture medinm. He failed; however, to grow an embryo
fess than 5 mam. long inio seedling stave, V :

T hes vremnt b cvsess dinaren R \ . e e
Fhe vrowtt et development of the enlture medinm as it is in
ase today

(n)  dger as bose jor the wmediwm:  Since the time
of Hannig  agar medin of varying concentrations have been in
ase for embryo culture. Tt has been used from ¥ to 10 pereent.
Although 19 has been found favourable with some in Ameriea. it is

‘ound that the embrycs fail to develop in this as uniformly as in low |

soncentrations.  Half and one per cent have given good results and
6% generally spoaking, appears to be ideal. At this concontration,
-i-hm'o‘ v enough water avgilable which is necessary to support a
growing embryo, at the same time, possessing sufficiont degree of
Aseosity for the medivm to support the embryo on the surface.

by Sele cowtcns of the medinm : Vavious salt solutions

aamed afver their advoeates, have been in nse.  Ploffer’s, Knudson’s
modified solution, Upanski's, White's, Crone’s modified  solutjon,
Knopp’s complete nutrient solution, Tukey’s and Randolph's arc
some that may be mentioned, Al these hiave moroe less the same
-.-{)mplmnent of mineral elements, but in different forms and propor-
lOl]S Tukey is of the opinion that there s no appreciable
t.hﬂ‘f.zrenm: ir; effcet  between the different salé solutions used by
various warkers. the concentrations could be vavied from 1 to 10
ames with o appreciable effoct wpon embryos or seedling develop-
1:'?; S0 llonjg :1f the concentration did not exceed that whi:h is toxic
et . KNO, a ingredients and is

m?w widely in use for embrvo culture work ¥
of Tukey’s mivture ig that the .
mixed and placed
of monthg,

One of the advantages
- salts may be ground, thoroughly
. ory e a stoppered bottle and wsed over o period
‘he  soluti . )
Whibe. excont: bom“?“ used by Randolph is cssentially that of
nee, excepiing that instead of KH, PO, he s s i hexa-
mctaphosphate (NaP0 . 2 PO he used Sodium-hexa
A AR ED ) s prepared in fwo stock solutions
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and mixed together at the time of use. (NaPO,); forms a soluble
complex with both iron and calcium and eliminates the difficulty
inberent in most other mixtures in retaining in solution the small
amount of iron necessary for optimum growth (Randolph, 1945).

(¢} Sugar in the medium : Sucrose, Glucose and Fructose
have been in use in varying quantities. Sugar has been found
necessary for inducing chlorophyll development in the embryo
in the very carly stages, as otherwise, it does not grow. Therefore,
the strength to be used depends upon the stage of development of
rhe embryo to0 be cultured. Growth of more fully developed embryos
ix inhibited by sugar. Preferences for the particular form of sugar
appear to vary with different plants. For a general purpose medium,
1o cover the range of requirements of both young and old embryos,
3"/, sugar as sucrose appears to be optimal.

(d) Growth promoting substances : The utility of growth
promoting substances in embryo-culture was recognised as early as
in 1922 by Knudson. Heteroauxin, indolacetic acid, glycocoll,
propionic acid, adenine, thiamine, ascorbic acid, succinic acid, nicoti-
nic acid, panto-thenic acid and Vitamin B, are some of them in
common use. Natural extracts from Canna tubers, Carrot, Garden
heet, Coconut meal, Datura ovules, Almond meal and Ycast have
heen found to help embryo growth. Van-Overbeek (1941) found in
coconut water, an active growth promoting substance. He found
that young Datura embryos were particularly responsive to coco-
nut water. He tried the growth of a 10-day-old Datura embryo
measuring less than 0'5 m.m. in Tukey’s general purpose medium
to which were added some of the physiologically active substances
indicated above in certain proportions fixed on a purely arbitrary
basis (Van-Overbeek, Conklin and Blakeslee, 1942). The embryo
tailed to grow. However, when coconut water was added to this,
there wus better growth of the embryo. In 1942, Van-Overbeek
succeeded in extracting embryo factors from coconut water by
fractionation process. He showed for this fractionation product,
an embryo activity in a dilution of 1: 4,000 parts, compared to
l: 110 parts for untreated coconut water. With the help of this
he was able to grow a 0°45 m.m. long embryo several times more
than by using cocoanut water as such. But roots did not develop,
ovidently due to a root inhibitor. This was removed by further
fractionation. The new preparation showed a factor activity at a
dilution of 1:19,000. Using this he was able to grow an emi)ryo
'45'm.m. long into a perfectly normal seedling (Van-overbeck, 19423”,
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Van-Overbeek and his associates were able to culture very youny
embryos of Datura aged ten days and measuring only 0°15 m.m.
long into normal seedlings with these fractionation products

3 > ! ’y . 1) ] N v
Uses of Embryo-culture:  The uses of embryo-culture in
plant breeding can be considered mainly under the followine three
heads, T

(a)  Culluring of slightlly immature embryos :  Culturing
of embryos removed out of slightly immature sceds helps to 1'0\:
readily, seedlings from such seeds that otherwise (10, not gcrmi%rm'
when mature, until after the dormant period (Goff, 1900). (

(b) Culturing of mature cmbryos : Culturing of cmbryos
excised out of mnt'ure seeds, helps quicker germination in seeds
that have hard and impermeable seed coats.

(¢) Embryo-culture in the pro-embryo stage to get up F-1
generations oul of incompatible crosses: In a wide 'cross the éfnbry;;
sometimes grows normally but the endosperm surrounding it veases
to. grow or grows at a much slower rate so that the normal crowth
of the embryo gets arrested. Embryo-culturing just befo:c thix
happens, in other words, in the pro-embryo stage, makes it possible
to grow the embryo into a seedling. By this method Blakesle(:
?vorking with Datura stramonium as one of the parents succeede(i
in securing species hybrids from combinations which thad given
only a single viable seed from many hundred pollinations (Blaktsle('
1944). In Blakeslee’s own wordy, “woe no longer have to \\'-Li;; folly‘
the chance hybridisation between species and the later rare stmnt‘
neous doubling of their chromosomes in order to s(e(‘\/u'e[ su:l;
superior varieties. With the use of colchicine we can x;ow make
this to order, provided we have the sterile hybrids to start w;th
Thus embryo culture method should considerably increase t} ;
source of these sterile hybrids 7. e

Some new lights on certain aspects of embryo culture as
conducted and indicated below by the

tion to breeding in maize. horin its e and e
o (a) 'Gultz'u'ing of pro-embryos normal of diploid maize aged
.3—./ days; Previous workers on maize reported that 10-day-old
maize embryos over 0'3 m.m. in length grcw‘ steadily in the c(u}l]ture
medmm (Haagen-Smit, 1945), They did not, howe\;er indi’ ate th‘;
reaction in a culture medium of & pro-embryo less th'm’ 10 dc'( 7s old
In the present experiment, culturing of pro-embrys ;Lgod 3 j?;d(‘)\yf;
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in Tukey’s basic medium containing active growth promoting subs- '
tances did not help to grow them into seedling stage. None of the
cmbryos excepting the 7-day-old one showed any signs of growth
in the medium (Uttaman, 1949). The 7-day-old embryo grew but
ceased growth at the end of the 5th day. A similar case has been
reported by White in 1932 (TaRue, Lc). He was able to
«row an embryo of Portulaca oleraceq measuring only 0°12 m.m. to
@ size of 1'84 m.m. by adding a fibrin digest to his culture medium.
The embryo, however, was unable to grow further at the end of the
third week. Tt is clear that these active substances are not able to
tfully supplement the deficiency of natural hormones that this needs
for its full development.

(b) The effect of cocoanut water on the growth of tmmature
cmbryos of maize : In this experiment, it is found that cocoanut
water has a decisive depressing effect on the growth of a 2-week-old
maize embryo, although it does not totally inhibit its growth in the
culture medium. Van-Overbeek in 1941, reported that in Datura
ombryo the roots did not develop in the presence of cocoanut water
but the shoot did. This finding is not, then, in absolute agreement
with the above results in maize ( Uttaman, 1949 ).

(c) A study in contrast of the effects of cocoanul water on
the growth of immature embryos of maize when applied before and
after germination of the embryo : In this experiment it is indicated
that the cocoanut water does help the growth of a maize empryo
when applied after the embryo has started growing rather than when
applied before germination, although Haagen - Smit (1949) reported
no effect for cocoanut water on this. The reason for this differential
hehaviour in the embryo-growth in the present experiment may be
found in the hypothetical suggestion that by the time the embryo
starts to germinate the embryo factors decompose into certain toxie
component parts which depress the germinating embryo and that
Jost part of the opportunity to benefit by the embryo factors, is
lost to it. That the loss of emryo factor activity of these natural
oxtracts due to standing, heating, chemical actions etc, may be
Jdue to a release of toxic substances by their decomposition has been
(lemonstrated by previous workers on Datura embryos (Van-Overbeek,
Conklin and Blakesleel. c.). Tt is further indicated that the embryo
active property of any natural extract could be more readily and
learly understood by its application to the embryo after the latter
has been initiated into sprouting than by application before germi-
nation (Uttaman, 1949 %).
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(d)  Growth promoling factors in corn germ eatras. : Lampe
and Mills (1933) have reported the growth of 10-day-old cmbryo-

of maize in agar containing mineral salts, dextrose and extracts of

young corn ovules. Aqueous extract of 2-weeck-old corn ovules was
tried by the author without any spectacular effect on equally aged

corn embryos.  In this experiment, cxtract of sproutine embryos of

mature corn seeds is tried on young corn embryos.  'Uhe maize
germ extract was prepared by finely macerating the germinal embryor
of maize and then sierilising by Seitz-filtering under vacuum press;u-v
as the extract may not be stable to auto-claving. '
the experiment show that the maize germ extract has a marked
beneficial effect, much more than of cocoanut, water on the erowth
of a very young embryo of wmaize (Uttaman 1949.) -

(e} Embryo-culture to obtain k-1, plants oul of vacompalibl
crosses in maize :  Wide crosses usually do nof set mature fertile
seeds. Occasionally, one or more parvtially filled fertilised ovules
are met with. These respond to cinbryo culture when voung ;th-i\ouo'h
the mature seeds show indifferent permination. In the ab::/(r. 'cxpc?i—
ment, 66 partially filled seeds were obtained from a eross between
a tetraploid and a diploid maize plant.  These seeds when pot sowrrn
gave only 15 P-1 plants of which one was a triploid. 'This was
crossed to a tetraploid and the three partially filled seeds obtained
from this cross were embryo-cultured when 16 days old.  All
the three, confirmed to he heteroploids by )

: root  tip  studies,
were reared into young seedlings.

' . Embryo culture of very young
seeds in this way helps to secure a greater pm‘()(:tltn,gev of F-T
plants out of incompatible crosses than by the urdinﬂry
method of germination of these seeds when vipe. by bnm‘ “onwing
(Uttaman, 1949 %), ' T

(f) 4 preliminary investiqution iito the viahility 'Jz'fm,nbe,aturr‘
embryos of maize under condilions of cold storage at f‘)';e(e:ing pond :
In any ‘nvestigation requiring the dissecting out of se|verafi hundreds
of embryos from immature kernels, any devise that pregerve the
young embr.yos inside the kernels from loss of viability should have
a special significance, in that such an operation could then be
oonducted through several days without heing obliged to d(g it @ll at
Ol:]ebr'lll'?:lnerfl‘t;h From the present investigatioh, it ?s found t};m‘; the
viability ot the young embryos of maize age e :
preserved through a Dperiod):)f a.bo:t:l&f.‘ o Wocks, conld B

¥ months by keeping der
ocold storage at freezing point (Uttaman, 1949 ") Y oreepte e

The results ol
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Culture technique: The embryc-culture ‘technique mainly
concerns itself with careful excising of the embryo from the seed and
ensuring freedom from contamination by bacterial and fungoid
infection of the embryo to be cultured.

The excising of the embryo out of « mature seed is best done
after softening the sced coat by soaking for a day or two in water.
If the size of the seed happens to be very small as in the case of a
tomato seed, the operation can with advanage be effected by holding
the secd between the cdges of two mounting slides and then by
dissecting with a fine razor blade. In the case of a very young
immature sced, the excision is hest done with the help of a fine
needle and a scalpel under a preparation icroscope. Employment
of a fluoroscent light is advisable as the use of an ordinary incandes-
cent light often seriously impairs the embryo, causing it to shrivel
and die by the radiating heat. Freedom from contamination is
gained hy complete sterilisation of the culture medium and the
containers on the one hand and on the other, by properly disinfécting
the seed prior to the excision of the embryo, done under strict
aseptic conditions. Sterilisation of the cortainers is best done by
first cleaning the bottles and the caps with eleaning solution and
then with boiling water. Screw eaps arc hetter than corks or plugs.
After filling the hottles with the medium the caps are screwed  half
way down and the hottles anto-claved at 15 1b.  pressure for
15 minutes. Upon removal from the auto-clave the hottle are cooled
down by a slow process. This can hest be secured by protecting the
bottles from the wind current with a sheet of paper used as w screen.
Otherwise there may be rapid cooling and the water vapour inside
the hottle may condense down into water which might seriously affecs
the consistency of the medium. The medium may not set even
after cooling. As regard the disinfection of the seed prior to the
excision of the embryo, calcium hypochlorite mctbod of Wilson lhas
been in use for a long time 10 grms. of caleilum bypochlorite is
throughly shaken with 140 c.c. of distilled water and the clear liquid
decanted. The seed is kept in this solution withowt bad effect for
3 minutes or more. Keeping for 5 minutes in a 2%, chlorine solution
has also been a standard practice.

The embryo-culture technique has now heen greately <implified
and standardised (Randolph, 1945). Any well lighted room reason-
ably free of the spores of moulds and bacteria is suitable for the
transfer of embryos from the seeds to the culture bottles. The
possibility of contamination from the air-horne spores may be reduced
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coustderahly by spraying the table and the walls of the room  with a
L7 aqgueous solution of phenol to which a few drops of a4 wetting

agent
such as Turyiiol has heen added.

For exciging embryes out of mature sceeds, the seed is ste
in hyvpochlorite solution and then soaked in distilled w
davs according to the havdness of the seed with
water,  Before excision $he seed is dipped i 70°, ethenol,
all the instruments used in the operation and also the

rilised
ater for 3 or 4

Similarly
finger tips are
dipped in this solution.  The needle is then taken by a single passage
through the flame of an alchohol lamp and then dipped in S, T, 37
(Hexyleresorcinol)  diluted 1:1 with distilled water.  "The embryo
i5 like-wise dipped in thix solution before taking to the medium,

The embryos ave cultured first in darkness at 2§ — 30°C. for
3 -3 days and then transferred to weak day-light for another 3 or 5
duys,  There atter the culture bottles are removed to the green-house
tfrom which direct sun light is avoided and in which the

temperature
i3 maintained at 65— 85°F.

After 2 or 3 weeks when the roots have
developed, these are transfetred to pots containing sterilised sojl,
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A short resume of crop and plaut protection,
entomology-its past, present and future’

By
V. THIRUMALA RAO, B.sc, (ag),
{Crop and Plant Protection Officor, Entomology ). Bapatla.

Out of the seven lakhs of insect species estimated to exist
in the world, about 10,000 are known to affect plant ]ife. Of these
about 500 species of insects are major pests a.tfeet,n}g cultivated
crops. As far as South India is concerned, nearly 600 insect species
have been recorded as having a close relationship with cultivated
plants and among these about 200 species are pests. It is with this
number that the Crop and Plant Protection Officer (Entomology)
has to tackle and devise rémedial measures that would satisfy the
agriculturist and horticalturist.

* Abstract of paper prosented at the 32nd College Day and Conier;n'cﬁéi



D6 The Madras Agriculturval Jowinal

The problem of the coutrol of crop  pests  had  been
engaging  the attention of @ number of eminent workers, like
Fleteher, Ramakrishna Ayyar and Ramachandra Rae, even from
the carly days of the Agricultural Research Institute at Coimbatore,
but it was only in recent years- when under the stress of war
and  tamine conditions, the Government itself had to become
a stockist of food graing, that the importance ol entomology  has
haen adequately recognised,

Tt is estimated that about 10,7 of every crop is lost on the
average through insect attack in the field and another 5< when the
produce is in storage.  Thus an agriculturist bas to lose uearly 15y
of his hard-earned grain on account of insect damage. [t is also an
vndeniable fact that when a serious pest like the red hairy caterpillar
or paddy grass hopper devastates large areas, there is a corvesponding
inerease in rural indebtedness in the succeeding years.

1n our desperate search for making up the food delicit and
stop all imports of food grains by 1951, it has been caleulated that
if all the pests and diseases ol crops in India ave effectively controlled,
there would be no need for us to go to other countries with o hegging
bowl. It is however needless to add that for the workers themselves
in the Crop and Plaut Protection Service it is proving to be a very
trying time-to rise up to the expectations and demands of the publi«,,
Tt is not alwayx realised that problems can seldom he solved overnight
or merely by posting the personuel.  The officor and his assistants
can by themseves do little, unless there i also available, all the
other accessories, such as effective insvcti(-igles, etlicient appliances
and u teained «taff. Tt is perhape very loriunate that the need for
large-scale cron protection has come at a time when a number of very
potent insecticides are awvailable in'the murket.  We have nn;\
sufficient =tocks of all the necessary insecticides like Clammexane
Zine pbosphide, Agrocide and Geusaroly at the taluk depots, with
reserve stocks at headquarters. Tt is gratifying to note that the
plant protection service has acquitted itself very well already.  The
paddy growers of Gudivada taluk in Krishna district who wero
hitherto feeling they had hardly any thiug to learn from the Agri-
cultural Department, have openly expressed their opinion now that
it is in our Crop Protection Scrvice that they realise tho usefulness
of the Agricultural Department as it has rescued them from the
depredations of grasshoppers and raty, againgh which they were
hitherto helpless.
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Tlhere is however, considerable scope for improving the Crop
and Plant Protection Service. The following are a few suggestions
that would help in making the service more effective and more useful
to the general public.

{. The strength of the plant protection staff has to be
increased in districts like Krishna where extensive work is to be done.

<)

2. The staff must be properly equipped with speedy transport
vehicles, proper camping requistes, spraying and dusting appliance.

3. Adequate stocks of chemicals and insecticides have to
he built up and kept in strategic centres where from they could be
ohtained at short notice whenever they are needed anywhere in a
particular distriet.

4 A large amount of publicity is also very desirable to
keep the activitios and the service rendered by the Plant Protection
staff always in the public eye. This would help in a better and
greatar use being made of the Plant Protection Staff, by farmers,
to ilieir better advantage.

Potato tops and sprouts as seed

By

M. D. AZARIAH
( Agricultural Research Station, Nanjanad)

Under the stress of wartime and postwar food shortages, new
methous of growing potatoes without impairing yields ave being
cxplored in various parts of the world, at the Nanjanad Potato
Station too, attempts have been made to reduce the seed rate of
potatoes by making use of tuber éips and sprouts as planting
material. The sprouts were removed from uniform seed tubers and
planted 'in a nursery under shade with 2" spacing. These sprouts
were transferred from the nursery to the main field 8 weeks later.
On the same day as these sprouts were planted in the nufsery. seed
tubers with sprouts intact and seed tubers with sprouts removed
were planted in the main field. For tuber tips, uniform tdbers‘
weigning 2 ounces were taken and tips weighing half an ounce were
cut from the crown ends. These were spread over moist guunies'
for 48 hours for suberization after _whic}i fine sulphur was dusted
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on the cut surfaces and the cut pieces kept on wooden racks for
sprouting. These were compared with half ounce, one ounce and
two ounce whole tubers (the variety used was Great Scot in all
treatments).

The experiment was continued for nearly five years ftrom
1944 to 1948 and the following are the conclusions from the datn
from these experiments:

The method of using sprouts for planting cannot be resom
mended in the Nilgiris, although Puskarnath™ obtained *“Good
yields” from sprouts in Simla and even recommended this method
for rapid multiplication of varieties. Under Nanjanad conditions
constant attention and frequent irrigation were found essential.
Under drought conditions sprouts are a failure. During the main
crop and the irrigated crop seasons fair yields are obtained but they
are uneconomical. Yields from tips were found to be always lower
than those from whole tubers weighing two ounces. From a number

of experiments extending over a period of five years, it is proved
that 2 oz. tubers give the maximum economic yields.

It may therefore be concluded that neither gprouts nor tips
are capable of heing used in place of the usual method of using 2 or.
whole tubers in the Nilgiris. Fair yields can of course be secured.

but for large scale planting by ryots, the methods are not, snitable
as the returns are uneconomical,

Some aspects of the fodder problem in the
Madras I’residency\‘

By
T. VENEATARAMANA REDDY, u. se.
(Locturer in Botany, Agricultural Collogo, Bapatla )

India is primarily an agricultural country, where cattle form
the backbone of agriculture, both as prime movers for all farming
operations and as suppliers of milk and manure. In recent years,
the food problem in Indis has assumed serious proportions ; but
in fact the fodder problem is even more grave.  Our deficit in fodder
is over 100% and production must be more than doubled if our

® Pushkarnath 1946, Current Socience, 14 : 236~ 237.

+ Abstract of paper presented at the 32nd College Day and Conierence.
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livestoek is to be fed adequately Various views have been put
forward to explain this fodder scarcity : one of which is that we
are having too many useless animals that should be slaughtered
forthwith. The real reason seems to he the lack of attentions
that heifer calves get during the growing stages as compared with
ball calves and the consequent slow growth and late bearing of such
underfed animals.  As a vesult of this chronic poor feeding, a
needlessly Iarge stock of cows have to be maintained to secure

the necessary number of work bullocks. Under proper management

with more liberal feeding, there would be no need to carry such a
large siock of cow population.

The chief sources from which our fodder supply could be
increased are (1) Forest grazing, (2) Grazing in Poramboke and
waste lands, (3) private patta grazing lands and (4) fodders and
crop residues from agricultural lands.

To improve grazing in forest areas, rotational grazing is
necessary to give time for the grass to regenerate. Restricting the
number of grazing cattle to the carrying capacity of the pastures
and reseeding with nutritive fodder grasses and legumes are other
means of which a rapid improvement can be effected. On poram-
hokes and wasteland areas overgrazing is even more rampant and
here it 1s essential that stringent control should be exercised in the
matter of grazing, along with adopting such soil and water conser-
vation imeasures as are necessary and reseeding over-grazed areas
with suitable grasses and legumes. Private patta lands that are
set apart exclusively for grazing are very limited in area; being
found only in the important cattle breeding tracts of Ongole and
Kandukur where the Ongole breed of cattle is reared and the
Dharapuram-Palladam tract for the Kangayam breed of cattle,
The grazing in these areas is generally good, though even here in
recent years, much of the pasture area have been broken up for
cultivation. There is plenty of scope for improving these pastures
by introducing more nutritious grasses and legumes.

Fodder from cultivated lands: In our province, more than
93% ol cattle depend on agricultural land for their fodder and only
some 7% resort to forest grazing. Crop residues such as straws of
cereal crops, haulms and bhusa of pulse crops etc., form the chief
sources of fodder. The position at present is such that even if an
increase of 50% is secured in straw yields by adopting in_tensivé
methods of cultivation, we are still faced with a huge deficit of 20
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millio‘n tons of dry roughage per year. Tt is here that we have to
examine the scope of mixed farming as a possible ;;0‘1’11&01[ ‘V\[n Q
mixed farming system, the farmer grows all thol Lfod(ler l..l at i‘m
rylceded for his livestock, on his own land. The manure }t:‘;’,e‘]
from his livestock is returned to the fields Ve['”. after .0 )] il
thus the fertility of the soil is maintained nt ! };i(rb io%; ‘1:1“.1
crop yields increased. The results obtained in mi;ed fax ain',.
.txpm"imer}ts both in India and abroad, have shown that l‘nfrilxoﬁ
f:,.nmmg B I’h(f only way to bring back the fortility of soils ani
seeure hlgh. yiclds of grain and straw., A 110&11'}W: relationship
hetween animal, plant and soil is esseutial for su'cczoss i1; fax " Iv-
and mixed farming is the only lasting solution for nnintaiﬂiu‘?;l‘n-&
relationship and solve our urgent food and fodder pl'()t;lclns e

\; ‘ b Q . 3
Some useful plants for green manure purposes, for :the
saline tracts of the Presidency

"By

\ S. N. CANDRASEKHARA IYER, M. 1.
Government Lecturing and Systematic Botanist

and
C.. RAJASEKHARA MUDALIAR, M. a
Assistant Lecturing and Systemnatio Bomni‘st.

" GROW MORE 00D ” is the slogan which we hear everywhere
now. partly due to the after effects of World War 1T and )ai't{*' kf
to the :s‘horta.go of food crops on account of thc ‘cve;'-l.- . ,} <.u(,.,
}‘\(‘1111118,1,‘1011, India is passing through a critical period " ’_1‘:;”(.3""-““\.{1
to her tood problem. India’s production of fobd (~1;o ) 1“1‘ 1 103_‘;(1‘1 d
rc.anhcd a level 50 as to be reckoned as self-sufficient 1ST(‘)ﬂi 1} o
Tntﬂh the 1-a,.1)idl‘y increasing population, there should ])'0 Q (0”:;)1:}“3:;;
lr‘cl:-jfl:: :lg:l Ofn 11(; pI'Odl;-ct,lon_ The countries from which she &ms
To 71-]1(‘,0'? her (;)e(}icitsuﬁg\res’l especially rice, from Burma, Siam etc,
oven e o a'rp, X ;;‘ also suffered during war and countries all

> not happy to ensure imports. There js besides.

cconomic Consideration‘} ﬂ:Il(l V! t c ng
Sy ve canneg b i 1 (33 }% i l [¢]
v “ . ¢ ! i llldeﬁ‘ﬂlt 'V b =
\, the av 3, re f C W

increasing food pr ith problems of

Among the va\riouzdﬁiﬁfnlby adopting all possible ways and means.
fields has to be gi ods suggested, the problem of manuring the
S 1as 1o e given a very prominent place in this work s

a well known fact that our lands are impov as b 18

erished.,
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(Among the food crops of our Province, rice occupies a pre-
eminent place as it forms the staple food for the majority of the
population. The present area ander rice is about 1 million acver
and it forms the largest acreage of any one food crop of our Province./
Rice js cultivated under a variety of conditions namely, dry, semi-dvy
and wet ; therc are again the alkaline or saline lands and those
irrigated by fresh water. To suit the vavious conditions of rice
~ulture one has to select a guitable manure. For the wet cultivation
of vice. green leaf manure has been proved to be the best,  The green
leaf is either obtained by loppings of trees and shrabs or by raising
green manure crops in the field and ploughing them “in situ”. Trees
and shrubs will be available in plenty only near forest areas but
near the sca coasts or in the deltas, a crop has to be grown for
grecn manure purposes. Most of the green manure plants come up
well in good soils in fresh water; but regarding alkaline or saline
soils the problem of growing suitable plants that will withstand the
salinity has to be considered. TFor the deltz areas many greeh
manure plants are cultivated such as Sunnhemp, Daincha, Kolinj,,
Pillipesara etcs, but there are vast paddy areas near the coast or
adjoining the back-waters, as in the West Coast, where saline cond:-
tions do require some gpecial plants which will withstand salinity.

To have some idea of the saline lands, 2 short introduction
regarding their situation may not be oub of place. The *Back-waters’
or “Salt lagoons’ are quite common on the West loast while in the
East (‘oast they are more or less confined to the esinaries of big
rivers like Godavari and Kishna. ~On the West Coast of our
Presidency the broken nature of the country has brought abour
innumerable rivers and on account of heavy rainfall the volume of
water carried by them is very great at times and the tidal infinence
ix felt for many miles in the interior, especially during the smnmer
when sea water freely flows into the viver and thiz naturally renders
the rice fields adjoining the back-waters saline.

In Malabar, ¢ the back-waters’ and ‘gsalt-mavshes ” wre confined
{0 the taluks of Chirakkal, Tellicherry, Calicut and Ponnani. In
(‘hirakkal, the Baliapatnam river is one of the biggest and tidal
influence is felt to a pretty long distance in the interior hut the
coconut gardens occupy the very edge of water tor a fairly long
distance, with scattered rice fields ; similarly the Feroke river which
is also saline, has coconut gardens almost up to the water edge.
The salt-marshes near about Tellicherry, Badagara, Calicut and
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the smrroundbigs van be planted with any of the useful plants given
below instead of the present vegetation which mainly  consists of
Jdeanthus tlicifolius L. This plant is spinescent all over and forms
impenetrable bushes all over the marshy areas very rapidly, and if
feft unchecked, nseverad places it Wlocks irrigntion channels and
cunals and i as big & menace as the Water Hyacinth in Bengal;
this plant 3= unfit for any use.  In Ponnani taluk salt marshes are
thundant o sither side of the Canolly canal and especially the area
between the sea and canal towards the coast: lowards the coast the
canal 15 tatercepted by several armg of back-waters whicli form the
net work of canals near about Chawghat and Chetwayi.,  In this
vue comes across large areas of paddy fields, which are necessarily
alkaline or saline on account of their proximity to back-waters. For
fhese fields, the leguminous crops dealt with in this note will be of
great use.  In the South Canara district there are six priucipal rivers,
nwnely Netvavati, Gangolly, Sita nadi, Swarna nadi and Chandragiri,
“he back-waters or salt marshes formed by these rivers are met
with in Kasargod, Mungalore, Udipt and Coondapur taluks. Of thesc
the biggest back-water arca is met with in Coondapur. where the
Gangoolly river whick is formed by the confluence of the waters of
“Kollur and Haladi rivers® joins the sea, resulting in an extensive
hack-water area. During the summer months, on account of the frec
onrush of tidal waves, sulinity is felt several miles to the interior.
flere we meet with typical forests of mangrove trees on either side
of the rivers. Thesc mangrove plants are specially adapted for saline
T salt marsh aveas and some of them grow to medium sized trees
and ave usceful in preventing soil erosion ot the banks. Thesc treos
produce abundant quantities of leaves and these can be readily used
tor manuring the rice fields adjoining these rivers. Mangrove plants
particularly Rhzophora mucronata which grows to good dimensions
in these tracts. may be used in planting the sides of -the big rivers
like Netravati, Baliapatnam, Feroke etc. When properly attended
to, and pruncd regularly, these plants are never a menace to the
rivers; rows of these plants may conveniently occupy about 10 to 15
teet on each ride of the river.  As already pointed out the salt
marsh tracts of Tellichery, Badagara and other places which arc
now foul withe Acanthus ilicifolions and other useless plants may be

usefully planted with one of the mangrove trees listed helow. for
green manuare purposes,

The following are some of the plants recommended for
planting alonz the sides of back-waters.

DU 0N ~
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1. Rhizophora Mucronata, Lamk (Rhizophoraceae). Thix
plant iz known in Tamil as Kandal, in Telugu, as Upoo-pooma.
This is an ever-green tree often appearing 'buttressed by the mud
being washed away from the branching aerial roots, th‘e lower pe},rt
of the stem dying off. The bark is a valuable tanning mate‘nal,
wood is dark red, very hard and an excellent fuel. Propagation
The fruits are viviparous and as soon as they fall from the trees on
the miry soil, strike root.

2. Kandelia Rheedis W & A. (Rhizophoraceae) A small
tree: bark reddish brown; used only for fire-wood ; Telugu ~ Thuvar
kandan,

3. Bruguiera Conjugata, Merr (Rhizophoraceae). A lzu'gc
over-green tree; wood red, extremely hard, used for building and for
fuel. Telugu-Thudda Ponna. Hindi : Kankara,

4. Eacoecaria Agallocha, Linn (Euphorbiacea).. 'An ever-
sreen tree with a poisonous milky juice, bark grey, shining, W«)Of]
white very soft. Telugu-Thilla; Tamil-Tilai — Malayalam : Komatti.

3. Dolichandrone Spathaces K. Schum (Bignoniacfaae). A
moderate sized deciduos tree common on the blanlfs of rivers and
back-waters. Wood, white soft, Tamil-Vilpadri; Malayalam
~Nirpongilium,

8. Derris Uliginose: (Papilionacae). A large ever-grcen
climing. shrub with rose _coloured flowers 'an_d 1'g.the1' large leatl.et:a.
It occurs in the sea coast forests and tidal river banks on 1')0th sides
of the Peninsula; it is found climbing over trecs growing along
muddy salt water creeks. The leaves arc poisonous and not
relished by cattle; along with loppings of tress these may be also
pruned. This flowers in August and September and the seeds are
available from November onwards.

II. Plants recommended for the sand banks: A little away
from the sea water front:

Morinda Citrifolia, Lin: (Rubicaeae) Tamil: Nuna; Mala-
yalam-Manhanathi; Telugu-Sira Njikadai; occurs in' the coastal
.forests of North Circars and West Coast : c\?ltiva,ted widely in many
places throughout India. The roots furnish 2 vah?able red dye.
The fruits are cooked when unripe am.l fza.ten when ripe. This was
found growing along sand banks a,d]onfmg the ba,ek-vsfg,f,ers of
Udipt. Tt is a medium sized tree producing broad leaves in plenty.
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Neacoola frafes. Cratien (€ .
i ocen T Jrotecops Krause (Coodeniaceac) Marathi: (Bhadrak)
ceurs 1 the Wit (Yo ) SR
e 1 ‘th«_' West Cloast near 1he sea: Tound near the water
cdee o ¢ hack water v ‘ PR
Lorut 'H“I ) ,\1 witer very close to the sea near Malpi. A large
shrub with laree Heshy leaves i c e
ge nesny eaves, whiie flowers i -3
S wers i axtllary eyvmes and
 white <omewhat ‘ oo ! ary eymes anc
{adia fi < llal‘ 12!)( rli droupe. - Found akso near the sea shores of
rom Sind 1o Cevlan, Tt iy «f B §
A : ts stated that the juice of :
were wsed for clentin, off s stated that the juice of the berries
‘ anng ol opacities in the oyes and to take awav
H RN awWa

fimness eav
miess of vision. Leaves are caten as o vegetable (Watl)
< B

Poavetta tndiee 1 i
e ; (1}! znt.m! L, (Rubiaceae) (Hindj - Kankro), A\ gmall
ce with whire flowers found erowing alone the s
“he junction ol the sea ang N ¥ s [ac sand banks al
' woseaand back water near Nileshw <
e Taetion o]t e ear Nileshway and Kasar-
. ;t)_ ! ana leaves ave used as medicine by Ayurvedic doctc
Tatt). I w cend . R ] : (1 TOrs
The fruit i< caten in some parts of Madras (Watt)

1.

Ty N1 N Cope
Legumimnnz plants recommended for saline vice tield
H 4 \ B
Srotalarit s i1
- Crotalarae stralte - (Papilionaceae) (Tel-Munga). A
weowing upto a height of 2 op 3 1 e & wall berl
e }, ‘ ¥ 3 12 or 4 feel oceurs in low lyinw areas and
o acts; it was alse | ) ol
(O“diti acts; 1t was (11;0 found to ocour under extreme salin
' ions 1 . e s ) - \
ondith s namcl}‘ (»i\ the sea sand near the junction of hack water
; S l’l. ] TP T ) . , . X . . [l < . )
a. near Nieshwar.  This is cultivated on n Luvge seale in
ve seale

Nilechw - ar .
Nileshwar coconut farm. and seeds may he avallable th
A : PLE Y 24 * °re,

Crotalarie YVoveuros ili
: rve Voercacosa o (Papilionaceae) (Tamil: v NS
(Tel.-Ghele  gherunitas. ! pivo) (Lumil: Vuted Khiloo

)

{t occurs under i

{ der a variely of o iti

namely Niloiris . : - T on vonditions

'r(‘.e:w Nilgivis, Cuddapab and sandy belts near the sea ’

his is recor afong :

! o;ded aMong both the sea coasts. This is founud growi

‘ery near the reas ot Cows ot o
e reachoof tidal waves also.  Clrows 1o a h:igli c{

b N 1 21t o

\.., t() l} f(‘('t LI l hy 1 l‘ ~
LU DM ((] n

T ,.\_h.l llh\ 1\ l ')!l( 1[ W
\ X \ \ 1 ¢ OWers,

coastr.

Propa-

g -

tothia  Irijoliai i ili

oy o (\fru: wia  Pis. (Papilionacoac) T - Nureey  pittan

keeray ;s Tel: (Nucka Kugt d spr y u
Kura). A much hranched and spreading annual

spreads to a radi £ 1 £

-'tlten as a4 v :-gfl-llitloi 1 :‘0 14 feot.  Leaves and pods are hoiled and -
. s & Vegetable in times of famin i '

. . e Mowers ‘

Cietober), ‘ (Flowers in September and

Research Notes

Veahility of ray: &ceds ( Bleusinc coracana) : In Vissakhapatnan district, in
wotlands it is customary to grow & Crop of ragi (carly) in May -—— August season
preceding the main paddy crop and another crop {late) in December -— April, succeed-
ing the paddy crop. At tho Sugarcanc Research Station, Anakapalli in 1945 — 1946
\mrtain G:lds were cropped with early ragi. Theso fields were planted to paddy and after
‘e harvest the land was prepared to tako in the late ragi. Soon aftor these operations
‘ha finlds were found to be covered with ragi seedlings. - These could not have beon
\ine Lo seeds carried in the manure since other fields manured from the same heap
weore entiroly free from ragi geadlings. The only source then was from tho oarly ragi
preceding the paddy. It was however, doubtful whether the ragi seeds shed in field
vould livo through the puddied gubmergod condition prevailing during the period of
1ho paddy crop.

To verify theso observations pot experiments were conducted” sirnulating the
-onditions in field. Six small pots with soil from wetlands were sown each with
240 seods collected from tho late ragi and soil throughly raked up. The pots were
waterad and the level of water maintained at 27 over the soil, for a poriod of four and
Wali months to correspond to the duration of the paddy crop. The soils from the
«mall pots were transfored to bigger pots with similar eoil, throughly raked and
allowed to dry up completely in the sun. After four days of drying the pots were
watered to give optimum conditions for germination and tho germination counts
{aken. This experiment was repeated between 2-0—1946 to 20—12—1946. The
rosulta aro pummarised below. In all cases 200 seods wero sown :

Periods of investigation

Pots 1041046 to I1—8—1946 976 I048 to 20121946

No. seads Per centage of No. seeds Per centage of
gorminated gemination germinated g3rmination

1 43 22 6 38

2 72 38 108 54

3 38 19 68 M

4 48 24 121 61

5 31 16 103 73

6 % 0B 8 e2

Avorage 446 225 870 . 4@'3

A third experiment avoiding all possibilities of seed contamination from fleld
aund manure was conducted by placing the freshly harvested seed immersed in water
in & glass bottle. Daily changes of water were given. The experiment was started
on 2—9—1948. The seeds were removed from the bottlo on 26-—12—1946 and sun-dried
111l they became hard. The per centage of germination were found to be: set I =79;
<ot TI == 84. 1t was thus proved that ragi seeds retain their viability under paddy:
:and conditions at least for four months. It is therefore not safe to grow, especiall ;
ragi crop meant for seed purposes in a field previously cropped with early ragi. Y.

Repional Millets Station, } B. L. NARABIMHAMURTY
Narasapatnam. . ’
Millet Assistant.



Gleanings

. Observations on human behaviour in experimental semi-starvatios and
r‘:habilitation. Yrankiin, F.C., Sehiele, B.C., Brozek, J., and Keys, A. In contrast to
v chrsapperance of hungor said to occur in total starvation, the s(*x’ni-r;tarv(;d gubjocts
woero always hungry, “hough some sutferad more than ()trimrs. / Desiro for xliojtu/r'\
\.‘m- o \ Wal very q z-fn'\;.: af imes, but was always subordinated Lo urvm,vin[‘z for b“”;’
Foo . socame the dominating factor in thought and action.

! Kating habits showad
saive at i O, sahjee 'l ; i o

- ive a tu«I‘w, A1 vjeets hovoring closly over their troys and cating silontly
e celtherntelve with intenso concontration .

. .
I‘:v«‘l'y particlo of food was congumod.

Ly R 0 L
bt M lll}- tmon showed fantastic ingonuity in making food fast.
At in developmg new woys of modifying dishes as served

soawore ek dL

Clai H < .

mavhedly that o it of 9 cups of coffeo daily was imposed ; uvtlnl;l;::;l l:tl:m l()‘m‘)(‘(::
Browe L the strongest possible cups and inereased the volume by (lilubi:)n “’;)ry-(““ . N"d
tho nguid portion of soup and then repeatedly added water to the ‘Holi(; ”":"31110
There was little tolerance or humour towards aatters concorning food “IV\llnsu‘-

hecame am 1JOT Crime, arnd lac RCFIONR[NOSS on the t of ¢ k 1 ‘ ore
ack o 3T 3 par {4 s and serwv
: ‘ 1 f o« ou 1y cooks N yre
CAuse T MU hirritation

Emotional instability resulted from the stross, apathy being very rkad
excvpt in relation to food and the experimental life, about which all ‘igmorr}t “f‘m lod
to narrow.  I[rritability imcreased untill it bocame an individual and T o 3 "‘”1‘“0
Nnrvgvu‘; Lension was revealed also by increase of snch habits as "ﬁlf’;l:hf:mf“z:
chewing and smoking. Personal appearance was neglected though bathin rf, J“:( d
popular since it provided warmth.  Humour “dried up ™, and the tonelofgtlmmml ) >
became sober and serious, apart from the exhibition of irony and sarcasm (‘3:'01‘1]5
forms of acqusitive bohaviour presumably compensated tor food d‘epri;mtli(:)ln
Usoluss articlos were bought and stored up, and the collection of food l‘eci g bc'u a t:
a fad,  Intelligence, as tested, appeared to remain at its normal levol : g ot
H

y . men soffen
beoved they had suffored intellectual dotorioration
,

but this wa i

. etua g 3 due to narrowing
of mverosts, apathy, and lack of initiative in conversation and study. During rohal l&
N H N TR 3 1 M ' e
litation, energy awd physical woll-being increasod roughly in proportion to calorio
[ T Yoarovery f H 1 ) !
inialie. Recovery from dizziness, apathy and lethargy wag rapid, but tirednoss

Toss of sex drive, and woakness were slow to improve. Appotites remained insatiable

for a long time, and habits such as plate licking and * toying*’ with food sigted
Many men boeame more dopressod and irritable through o scnso of dj ) P(_’“:f‘ (‘A\t.
at the failiwre of the expected ‘“new lease of lifo™ to matorialis 1sa‘p¥)01'u m](;] 1v
discontent amd aggressiveness replaced apathy and aqui‘uaconc:}w e "

A nee,

! = ’ and  gradually
physical, social and cultural interests roappeared. gt

After 12 wees of v ilitati : i
f 12 weeks of rohabilitation, 12 men romained under obsorvation, but were

allowad to eat as moch as they liked at wookends. During these 2-day periods thoy

ate moro or less continuously, consuming 6,000 to 7,000 cal. dail Manipulati f

Infuyllm licking of platos and intoleranco of wasto (dospite ;)])\;ioi;] a‘l)ll:r':(lll:rll(:{;m:o:é)

qtidl o py Ceer .

:}.,,1.(, “x'(,t‘:oh (ab‘le,. In gen(.)rul, t.ho men ate more than they should have, and
many ingtances of sleepiness and gastro-intestinal upset.  (J. Clin Psychol

B A 9] 45 : R
98 28 =45 (Lab. physiol, Hyg. Univ. Minnesota). T. R. N.

Coir dus -

separ: Lion ((ln:l :n‘::):\?tc:"ll’eatbé bY-product of the coconut—E.I. Hume : During the
] 1 erion b frber by machinery somo very short fibres unsuitod for cordage
ut w “4‘ slnm‘d for manufacture of tho door mats are produced. A :]m ’()‘:(N;‘::(-(t; of tliu
. or ) o , A } 2 . -Dr st OF
]“g't,(/_x] mb(, ‘lh:y :T; ‘m.ws Of Lm)’:. .brr)wn, irregularly shaped, purfi:]ua known 0#

oird us. Lo m.u, ¢ term ‘dust’ is misleading and the possibilit o this by-
product in horticulture, the author hag suggestod instond the o y‘ of wing ;“’3, ')ly(‘
meagre literatures chiefly from India and Ceylon dealing on thi:‘::ﬁ’st COC:-pca: .\m‘i"ld

s anco, recorn

its u T} i i i
se o8 o material for increasing organic mattor in horticulture, as manuro diroct
1]

or o material to absorb tho cattle urine anda bedv:iing‘fdr_ stock.' Its slow dfcompo-
sition. has also boen noted. Only ono author has *dealt W¢h its chemics pegf as
fertiligor. He has shown that it has less than 19 of \uy ma i ; isfunfit
s fortilizer and that its slow decomposition is duo to\ﬁg‘ ) : ignin ratio
(40%, lignin : 12% pentosan). Its decomposition is llasteneWe grass are
increased. By adding even small quantitios to sandy soils their moisture content

‘s increasod from 24 to 33:2%. By itself the dust can retain over 809, water on dry
woight basis. A receut chomical analysis of this dust dono in the U.S. A., i8 as

follows :—
Mineral composition of 3 fresh samples of unserecned cocopeat.
Sample. Ash. Ca. Mg. K. p. N.
% % o % % P
1. 2-39 042 063 082 007 011
2. 245 039 070 025 009 011
3. 248 0-31 065 0-84 002 011

A four year old, well-weathered sample also showed extremely little decompo-
sition. Tt is fairly rich in iron and manganese (17 P.P. M. water-soluble manganese,
43 P. I*. M. of exchangeable and 63 P. P. M. of reducible manganese; iron, 100 P. P. M.
water-soluble, 78 P, P. M. oxchangeablo and 81 P. P. M. reducible iron.): slightly
acid with & P.H. valuo of 57 to 6'7. Cocopeat is slow in decomposition, henco
roquiros less frequent replenishing than other mulching materials and is generrally
\nixed with soil by action of earthworms etc., eventually improving the soil. It has
hoeen found that cocopeat is not toxia but on the other hand stimulative to growth,
‘The only difficulty with cocopent as & mulching material is its light weight when dry.
"Phis could be easily overcome by preventing suriace watorflow and alsoby a light
dressing of sand on the top. This has a great advantage in being free of woed seeds.
(Jocapeat while conserving moisture in the soil also allows rapid penetration of even
« small showor of rain. Mixed with heavy soil it improves its physical condition
\uaking it porous, and facilitating drainage and aeration. Mixed with sandy soil
oven in small percentage, the moisture content is improved. In top mulching of clay
subsoil tho cocopeat absorbs and holds most of the water and allows its penetration
slowly. Cocopeat is also usoful in propagating sceds and cuttings. It is best used
1mixed with ogual parts of sand and compost. It’s further use in horticulture has to
ho inveatigatod. (Economic Botany 1842, Vol. 3, P. 42—48), N. K.

How Britain Plans to Raise Farm Praduction
20 per cent. increase by 1952

By
D. K. BRITTON

Demonstrator in Agricultural Economics, Oxford University

The recent appeal to the nation by the Prime Minister of India, Pandit
Nehvu, for a concerted drive to tackle the food problem by producing 15 per cent
more and becoming self-sufficient in food by 1951 finds a pavallel in Britain.
Farmers there have been asked by the Government to raise agricultaral output
by 20 per cent, by 1951.52. In the article below the author points out how
they are planning to reach the target.

Although formers in Britain produce only for the homoe market they cannot, on
the limited land available, grow enough food to feed a population of 50,000,000., In
+he year 1948-49, 49 per cent of her total food supplies, measured in protein, was
imported and in terms of calories, 63 per cent. T
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Whon i 48w Dre i
ety th:’n?;);tse “orfe }:e?/t(,xtdy cut during World War II because of whipping
: , moers o ritain made great offorts to fill t} ‘
e g 0 fill tho gap. Today ovon
o Cﬂ:\l ;;cs;l.eldffor{ because the country can only afford imports to an smount
id for by exports. The farmers, by growi
hich « ‘ for 1 ‘ 8, by growing more per ners, van help
im;ﬂ ff)rs;gn eur m.m-y 80 'thnt enough is loft to buy the raw materials which a T]l‘
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Gleanings

Increased Mechanisation. Farmers, on their part, have to provide the
which the programme demands, Over the next four years they will
roquire new machinery and replacements costing about £. 60,000,000 (RKs. 66'67 crores)
o year. Many tractors have been bought since 1939, though even at that timo there
wore 60,000 in the U.K., or one to overy 920 acres of arablo land. Nearly all farm:

ble land aro now equipped with a tractor; most farms

having 30 acres or more of aral
of over 200 acros have two; and it is quite usual to find throe or four tractors, as woll

AR five or six horses, on arablo farms of 300 acres or moro.

There is now almost enough power-driven machinery to carry cut the increasod
and the prosent total of 260,000 tractors will not he incroasd boyond
Purchases will mainly he replacements.

working capital

«ropping plans,
300,000 during the four-years period.
Moro than half the agricultural tractors in uso in ocountrivs roceiving Marshali

Aid aro in the Unitod Kingdom. The other contries aro pressing on with mechanisation.
Norway, Sweden, Denmark, Switzorland, Ireland and Turkey all plan to have at
lcast 20 per cent. more machanisation in agriculture in 1950-51 than thoy had before
tho war. Mechanisation in the U. K. will mako & major contribution to the increast
ge of impenements on the farm is continually widening.

"To handle tho extra acreage of grain, 11,000 combino harvesters should be available
in 1950, compared with 8,500 in 1948. New types of machines to deal with labour-
costly root crops {especially potatoes and sugar beet) aro expected to be brought in
over increasing numbers ; while the compaign for extending tho practico of grasse
drying should result in the use of at least 1,600 driers in 1950. )

Price Fixation. Grassis still potentially Britain’s richest crop, but farmers
muset buy at least 20 per cont moro fertilizers and use a Jargo part of this on pastur«
land. This will provido more food for cattle, but increased quantities of imported
feedingstuffs will have o be bought to establish and vaintain much larger popula-
tions of pigs and poultry which aro to be kept.

Tho cost of all these machines and supplies has boen kept in mind by the Govern-
o future prices which formers will receive for their produce. Thes
prices have been designed to allow o margin above the normal cost of production
and suffiviently wide to enable furmers to meet tho additional investment. IFigures
given by the Jconomic Commission for Europe show that in 1848 four per cent. ai
the gross investment in fixod capital in tho United Kingdom took placs in agriculture.
1n most contries of Burope, remarks the Commission, !‘the share of agriculture in
total invostment was not at all commeonsurate with the importance of agricalture ix
tho national economy”. Not investment in agriculture (excluding ropairs and
aintenance) was actually negative in some countries (such ag Czechoslovakia and
Bulgaria), but the figures may conceal an increase in nurmberas of livestock being
carriod. France and the United Kingdom, however, are singled out as showiny
* adoquate approciation in their plana of the importanece of agricultural investmont.”

(British Information Serviees.)

in output per worker. The ran

ment when fixing th
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1. Page 509 — Statement of Acidity lists -— under * Buttor” —~ jtem o
(ngainst 8 days storago) — last column (undor Butter milk) — for 00937 substituie
0-1471. (The same figure 00837 is ropeated twico. The firet is -orrect, but the 2nq

is wrong, which has to be corrected).
2. Page 510 — Line 31 — for 9-0536 substitute 0'0536.

3, Page 510 — Lines 38 and 390 — delete ** fiaccid at the end™ (This not men.
tioned in the original). -



Agricultural News Letter

Sea Island Cotton in West Coast: Cotton stands transplanting and eut
stems root frecly.  This is rovealed by trials wt Mangalore, Nileshwar and Pattambi.
Che cuttings and seedlings establish better whon transplantoed on rainy days. No
Aiffererec betwesn the seod-planted and transplanted plants was seon in growth,

Vellai Cholam : Ywo new strains of Vellui Cholam, cvolved at the Millot
Breeding Station, Coimbatore, bearing the station number Co. 12 aud Co. 13, have
tecontly heeno released to the eultivators,  Strain Co. 12 §s a solection from a variety
of Uppam or Mottaivellat cholam of Palladam taluk of Coimbatore district. This
high yiclding strain iz of spocial importanco at the present. poriod of food erisis ond
b also satizfies the long-folt need for o strain of very short duration among the
irrigated Vellai cholams, Tt matures in 85 to 90 days and can bu grown in January to
April and March fo Jure seasons.  This strain has a compact panicle, rod glumes and
fold chalky white grain,  Its short duration is a great assot and it i3 bound to be
popular in aroas of limited water resources and also in places whore intonsive eculti-
vation is practized.  This strain hag already undorgone a serics of trinls, both at the
Millet Brooding Station and in the distriets. Its performance hus been uniformly
good in all tho centres of trial.  Co. 12 was eurlior than the local types by two weeks
n Tinnevelly distviet sad yialded 19 to 100% move grain than the local. Roports of
qigh yiclds, ranging from 15 t0 369, more grain than (he local were recoived from
Coimbatore, Tiruchirapalli and Chittoor districts also.

The strain Co.13 eriginated from another irrigated variety callod Ennaivellai
CJholam of (lobichottipalayam. It is similar to cholam strain Co. 8 in rospoct of
yield and duration ; but differs from it in having bolder grains. This strain meets
o demand for a high-yiclding strain of Vellai cholam, having a hold grain and a
luration of 105 days. It has been tried at the Millet. Breeding Station for several
vears, and high yiolds excoeding 3,000 Ih. per acre havo been recorded.  In distriot
vrialy, it was found to bo suporior to the local typos of Gobichottipalayam, giving
£6% inereased yinld of grain. It is proposed to extend the trials of those new strains
i other centres of irrigated cholam. Arrangements are buiug madoe to multiply
tho strein at Colnbatore, with a view to supply nuclous seod to bonafide cultivators,
who agrece to try this in gystomatic trials, and grow them undor send farm
conditions.  Cultivators, whe wish to try these new struins, are requosted to
writo to the Millet Specialist. Lawley Road P. O. or the Loral Agricultural Officers
for their roquiremonts.

Control of Millets Grasshopper Pest: Tho millets grasshopper was found
accurring as a pest in Rajampeta and Vontimetta arcas of Cuddapnh district tor the
fast threo years. This grasshopper pest not only badly defoliates the cumbu, cholam
and tenai sown in the month of June hut even attacks the earheads and makes
them empty. In tho occurronce of this pest in the course of 1048, the fields were
teft bare in some of tho areas and thoro was nothing loft for the ryots to roap. Thefod-
tor for cattle was also lost.

Control measures : It isnecessary that those grasshoppers should bo desitroyed
while still young with groea colour and before thoy bocome adults with wings. In so
destroying the pest, wo notonly save the crop of the present year but even
prevent the pest from laying eggs and carrying itself to the next gonoration in
the following yoar. For the destruction of the pest in the fiold, Gammexane D 025
dusting at tho rate of 20 to 26 Ib. per acro hud given spectacular and effoctivo results
in the camapaizn in Cuddapakh district. In a short timo after dusting, we find tho
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young hoppors falling down to the ground in numbers. Tho insecticide is kept in
stock in all the Agricultural Departmontal depots for salo to ryots. For use with
food crops., pulscs, vegetables, and root crops, the G.ovomment, charges the ryot
only half the cos. plus incidental charges as a concession to enf:ourago tho savings
of these crops from insect pests and disease. At this concession rate for dusting
cumbu, cholam aud tenat erops, it costs about Rs. 4/- per acre and sinco the average
vicld per acre oi vhese irrigated crops in the arca is 1,500 lbs. per acre, 5.’. .ryot is sure
Lo savo at feast half of this, costing Rs. 100/-. Thero is advantage in Lilling tho post
in ita early stage of *young hoppers’. The planted fields, nurseries, left ovors in
nursorivs and grassy patches round the ficlds will have to be dusted with Gammoxane.
frusting enn b dono b splashing the insecticido with hand and tho Agricultural
Dopartment has also some dustors for supply to ryots. During the year 1949, a total
arca of nearly 1,700 acres in Rajampeta and Vontimetta areas was dusted with
Gammexan., ruiding these areas of this pest. There was considerable response
from the villagors in the arcas in adopting the control measure and the relief
afforded by iho treatment was fully availed of. It is hoped that the ryots in
othor places, where thoy have thir pest, would report its occurrence to the
Agricultural Department and saveo their crops from this bad pest of cereals.

Fungicide treatment of seeds: In recent years, seod-treatment bofore
sowing has been accepted as a regular farm practice, in order to eliminate losses due
to seed.-borne diseases or soil-borne diseases, which affect the plantsin the seedling
stage. With the urgent need for greater food production, greater attention must be
devoted to «cod-treatment, in ordoer to increase the stand and thereby increase the
yield. Many sced-borne diseases are prevalent in our food crops, which will respond
to seed-treamont. The foot-rot of rice and helminthosporios of rice are controlled
by troating the grain with organomercury compounds like Agrosan GN or Ceresan.
Grain smut of sorghum is easily checked by treating the seed with sulphur powder.
Swed dresssing with Coresan or spergon is very useful in preventing damping off and
othor diseasc affecting tomatoos, poas and beans. Swoet potatoes are troatcd for
protection against tuber-borne rots and some eoil-borne fungi. Seed ginger is dipped
in a dilute se.ution of mercuric chloride to prevent storage rot. Theso treatmonts
aroe comparatively cheap.  But some of the chemicals used are poisonous and the
matorials treated should be used only for sowing and not for food. .

Ratooning of Sugarcane: Rgtooning of sugarcane is becoming a commor:
practico and many ryots ratoon their crop repoatedly three or four times or even
jore.  Their main objeet in ratooning is to save the cost of preparatory cultivatiox:
and the cost of seed. But they generally neglect all the items of cultivation and
are satisfied with whatever yield that could be got. This is not correct. Ratoons
require more attention than plant crope because (a) the ficld had no preparatory
cultivation ard henco initial fertility is low; (b) cane after cane follows and henet
there is no rest for the land. (c) there is possibility of carry-over of pests and
discaseos of previous crop; (d) ratoons are generally of poor vigour in growth
in tater stages. It is, therefore, ossential to tako particular care of the ratoons, in
01 v to get Ligher yiolds and also to provent rapid soil deterioration. The fo]lowing-
are rtecommenod for ratoons : (a) harvest the plant crop flush to the ground o
oven one to two inches betow the ground; (b) disturb the ridges and furrows by
working a light plough. (c) give a heavier dose of manure than to plant crop ;
(d) remore urdthrifty plants by August ~ September; (e) pull out smutted clumps and
burn them. {{) ratoons mature earlier and they may be harvested one or two
months enrlier than the corresponding plant crops. Ratoons of the different varietiex
are to be harvested first before plant crops in factory zones, to inerease recoy ory
pereent.
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Crop and Trade Reports

Statistics-Crop -Intermediate Condition-Report Madras Province 194950

Gingelly. The gingelly ev g
. y ¢vop has beon affected by svvere dro i
- . b 30  has ught in A -
’:‘Iztuc'tla.lnd by in~eet pest in the district of Bellary during the poriﬁd of it:ug!:i?tl;;
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in Salem. When compared with tho prices published in last report ie., those which
prevailed on 8—10—1949, these prices shown an increase of 9 per cent in Kakinada
and 2 percent in Tuticorin, the prices remaining stationary in Tirunelveli, Eluru,
‘Piruchirapalli, Cuddalore. Vizianagaram and Salem.

Groundnut: The winter crop of groundnut has been affected by recent
yclonie rring in the districts of Krishna and Guntur, by want of timely rains in the
Jistricts of North Arcot and Coimbatore and by attack of insect pests iu the districts
of Bellary, Anantapur, Chingloput and Rumnad. The condition of the crop is genorally
sutisfactory in tho other distriots of the Provinco. The wholosale price of groundnut
(machine shelled) per imperial maund of 82 2/7 lbs. as reported from important
markot contres on 5—11—1949 was Rs. 30—4—0 in Cuddapah, Rs. 20—5-0 in Bellary.
Ra. 28—11—0 in Tadpatri, R, 27—14—0 in Hindupur, Rs. 27—2-0 in Coimbatore,
Rs. 26.—8—40 in Guntur, Re, 26—6—0in G antakal Rs. 26—4—0 in Nandyal, 25-15-0
in Erodo, By, 25—9—0 in Adoni, Rs. 25—2—0 in Vizianagaram, Rs. 24-—13—0 in Salem,
Ri. 23— in Cuddalore, and Rs. 23.—4-—0 in Vellore. When compared with the
prices published in the last report i.e., those which provailed on 8—10—1949, thoso
prices reveal an increago ot 21 percent in Coimbatore and & decrease of 17 percent in
(yuntur, 13 percent in Adoni, 13 porcent in Cuddalore, 12 percent in Nandyal and 10
percont in Frode. The prices remained stationary in Cuddapah, Tadpatri and
1{indupur.

Sugarcane: "The condition of the sugarcane crop is generally satisfactory in all
+he distriots of the Provinco except in Visakhapatnam, East Godavari, West Goda-
vari, Krighna, Guntur and Bellary. The crop has been affectod by heavy rains in
parts of Visakhapatnam, by cyclone in East Godavari, West Godavari, Krishna and
CGuntur and by lack of adequate supply of artificial manures in Bellary. The yield is
oxpected to be below normal in the affected districts and nearly normal in the other
Aistricts of the Province. The wholesale price of jaggerry per imperial maund of 82 2
the. (equivalent to 3,200 totals) in the important market centres in the Province on
1rd Decernbor, 1949 was Ra. 31—13—0 in Adoni, Rs. 30—7—% in Cuddalore, Rs. 29-6-0
in Mangaloro, Rs. 26—0—0 in Salem, Rs. 26--12—0 in Bellary, Rs. 26—7—0 in
‘Piruchirapalli, Rs. 26—0--0 in Erode, Rs, 26—10—0 in Visakhapatnam, Rs- 21-6-0
in Kakinada and Rajahmundry, Rs. 20—8—0in Vellore, Rs. 18—5—0 in Vizianagaram
+nd Rs. 1T—8—0 in Chittoor. When compared with the pricos pubished in the last
saport i.e., those which prevailed on 5th November 1949, theso prices reveal a rise of
approximately 16 per cont in Cuddalore, 13 per cent in Vizianagaram, 9 per cont
‘a Adoni and 3 per cent in Bellary and a fall of approximately 23 per cent in Erods,
1 por cent in Chittoor, 23 per cent in Rajahmundry, 16 per cent in Vellore. 13 percent
in Visakhapatnam and 8 per cent in Kakinada, the prices romaining stationary in -
Ralom, Tiruchirapalli and Mangalore.

Paddy: The harvest of tho first crop of paddy is progressing in parts of tho
\Weut (Godavari and Chingleput districts and hag either concluded or is concluding
in the Central districts the South and the Wedt Coast. The yield por acre is expected
ro be normal or nearly normal in the West Coast and the Nilgiris district, and
below the normal in the districts of West Godavari, Chingleput, Coimbatore, Tiru-
chirapalli, Tanjore, Ramnad and Tirunelveli. The reduction in yields is expeoted to be
large in the West Godavari district, on account of the damage caused by the recent
wyolono, and in the Chingleput district due to delayed and insufficient rains.

Condition of standing crop: Tho standing vrop of paddy is reported to
have suffered extensive damage in the Circara districts, as a result of the floods and
the cyclone which swept these districts recently. The damage to orops is expected
{0 be gavare in the districts of East Godavari, West Godavari and Krishna, Where
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almost all the standing crops have been affocted and consequently the sqolds are
expected Lo be vary much reduced in those districts. In the Vishakhapatnam distriet
the condition of the standing crop is reported to bo not fair, duc to damage caused
by floods. In tho Guntur district the loss to crops is not oxpocted to be so severu.
"The paddy crop in the low-lying arcas of Ongole, Tenali, Bapatln and Repallt taluk-
wore submerged and were damaged to some oxtont, but tho condition of the crop
in the other taluks iy reported to be fair. In the Decean, the standing crop i mporw('u
to be genorally satisfuctory in Kurnool and Bellary distriets,  The crop in the
Anantapur and Cuddapah districts has boon affectod to some oxtent by want ot
timely rains, but the prospects are genorally fair.  Thoe condition of the crop in the
Nellore district is fair and prospeeta ave good, moro rains aro nooded in somo of the
upland taluks.  In the Chingleput and South Arcot districts tho crop have hoe:
adversely affeoted duo to dolay in the setting in of tho North-East monsoon and 1n
adequato supplies of wator in irrigation sourcas.  The crops ary reportud to be
withering in four taluks in Chingleput district and in two taluks in the South Arcot
District.  More rains aro urgently needed in those districts. In tho Centrnd distriet=
tho condition of the crop is reported to he satisfactory in Tiruchirapalli district

[n the other distriet the erop is generally fair, but moro rains are urgeotly neadod.
Supplics of water in irrigation gonrees aro reported to bo in-adoquate in the North
Arcot and Salem districts and in the Pudukpttai division. ‘The condition of the crop
in the Southern districts i2 reported to ho below the normal due generally to delayoed
rains, In the Remnad and Tirunelveli districts sapplies of water in irrigation
acourcos have not been adequate and the prospects of the erop are not encouraging.
The progross of tho crop in tho districts of Malabar, South Konare ond the
Nilgiris is veported to be satisfactory and yiolds nre oxpocted to be normal or nearly
normal. The paddy crop was also attacked by insect pests in certain parts of the
Vishakhapatnam, Chingleput, Snlem, Coimbatore and Nilgiris districts, but adequato
remedial measures ara reported to have been taken to check their spread.  The
avorage wholesalo price of paddy, 2nd sort, per imperinl maund of &22/7 lh=
(equivalont to 3,200 tolas) an reportod from important markot contors, on 12th
Novomber, 949, was Rs. 7—15—0 i1t Nellove,

Rs. 8—1—0 in Eluru, Rs. 8—2—0 in
Nagapatnam, Rs. 8-—-6-—-0 in

Tiruchirapalli, Rs. 8—8—0 in  Kumbakonam and
Tirunelveli, Rs, 8—10—0in Vijayawada, Rs. 8—11—0in Cuddalore and Re, 8—15—1
in Masulipatam. (Economic Adviser, Governmont of Madras.)

Cotton Raw, in the Madras Presidency: (All figures in bales of 342 thoy
The receipt of loosa cotton at presses and spinning mills in the Madras P'eesudency
from lst February 1949 to 2-—12—1949 amountoed to 3,492,717 bales of 392 1b. lint. Thoe
receipts in the corresponding poriod of tho provious year woro 3,46,686 balos. 0,26,402
bales muinly of pressod cotton wore roccivod at spinning mills and 9,181 balos
were exported by sea whilo L,U1,092 bales were imported by sea mainly from
Karachi and Bombay. (Director of Agriculture.)

Weather

Review — For November 1949

RAINFALL DATA.
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Vole:— (L * Meteorological Stations of the Madras Agrioultural Department.
e (2) Average of ten years dats is taken as the normal.
(30 x Readings are being recorded only from February 1948,
(4) § Taluk office rainfall ie 1'4” and normal is 1°7*
(" $ Average of sixyears data for Tirurkuppam and seven years date for
Pilicodo is given as normal.
Errat he Rainfall data given for Pattukkottai in the October, 1949 issue may
forrata;— &

xindly be doleted.
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Weather review for November 1949

The month commenced with g shaliow tr
.l\ralnan son off Malabar Konkan Coast. (O, 3—11--1949 conditions hocamo iav: bl
tor tho sotting in of the North-Llast Monsoon along the Comr;mndoin(' ’dtour'lll' )'L
days later unsettlad eonditions wero noted in the Andaman sea whiet /0:‘"_ ' 1 Vf”‘
about four day=. partienlarly in the North Andaman sea, On l(l———ll—lli:l'l;‘rr:m“w( ”1,
,,1-' low pressure becamo mariced in tho Bay of Bengal m"ul continuoed 1,. ‘b . t'muf I
difforent portions of the Bay for about three dnys. !\fter‘wa.r(lq > ;)'t'(”m 'm e
nxtreme South-Weoest Arubian sea wlso wero mérkedly nusott‘lud‘ tif)lrl( "‘0_':”* e
over the Wostern Pakistan and South-West, ; ) . eyl
simultanuously,

ough of low pressuro in the Kust

m
The North-East Monsoon wag § ing i
8 found to bhe setting in along the Coramanded

(.)oasn on 16—11—1949. OUn the same day, night temperatures  rosn uppreciably
u the Madras Presidency outside Malabar sod in East Hydcml;ml F ')}{ e )"\
duys the activity of the North-East Monsoon was folt in Mudr.;w i’ro%i?lix s }t“f"»
local thunder rain ocecurrod. 1n the lust week of thoe month the N‘orbh I’ T:ﬁl N
waus found to bo strong in the Andaman Sea and the Bay of Bengal \;"MI; > o o
the whole dry throughout the onth barring the days on wll e ST wan o

. hich ronsoonio showoer
PP .61 e} 1 -1 o
woro recoived,  On 10--11-—-1849, Ootacsmund recorded o minimum tomperature o

L(I) F., which happened to be 19 bolow the corresponding normal. The North-East
A or.moon ‘sho.\vtllr? happend to be far below tho respective Novemboer normala for the
various distriets in the Mudras Prosidency.  Particulurs of tho note ‘thy In i

the month are given below e o otonvorehy fallin

Date
s Place Luindul) i tichos.
RB—11—1849 Pachiparai near Nagereoit B
FT—11~-1940 Madrus (Mecnambakkam) 3Q
17—11—-194y Madras (Nungambakkam) 40
17—11--1949 Nellore 41
17—11—1949 Ongolo 1)
17—11—1948 Cuddapah 30
21—11-—-1949 Pamban :)"*
21—11-~1949 Alleppey ’u
21—11—-1949 Nogapattam 2
Agricultural Metoorology

Beetion, Coimbatore, '1

Dated 12—12—1949. | B

Indin became ogually markod rather

Departmental Notifications—Posting and Transfers.

GAZETTED SERVICE

Name of Officers From To
Sri Nataraj, T. Junior Lecturer in Agri.- Gazetted Assistant to
enlture, Bapatla, Director of Agrieulture,
Madras,
»» Ramaswami, K. ‘Ceaching - Assigtant in  Assistant Marketing

Agricuiture, Coimbatore, Officer, Madras.

SUBORDINATE SERVICE

Arunachalam, 8. -- Assistant in Paddy A. R. 8., Aduturai, Paddy Assistant
Yeed Developmoent Scheme, Mayavaram; Bala Raj, C.J. — A. D,, Kumbakonam.-
F. M., A. R. 8., Aduthurai; Bharathan, P. — P. P. A, (Mycology) Tanjore, P. P. A.
{Entomology) Salem; Bhukta, N. K. — A. D. (Narannapata, A. D. Ichapuram):
Bapayya, D. — F. M. A. R. 8. Lam Guntur, A. D. Repalle; Balssubramaniam, R.—
A. D. Melar, Special A. D. Koilpatti; Duraiswami Iyer, G. — Retired F. M.
Pudukottai State, ¥. M. Town TFarm and A, D. Eastern Division, Pudukottai:
Habibulla, K.S.— On leave, A. A. D. Pathapatnam; Xrishnaswami, P.---On
leave, Asst. in Millets, Coimbatore; Xuppamuthu, K. — Special A. D. Cotton
Scheme, Srivilliputtur, Teaching Asst. in Agriculture, Coimbatore; Kelukutti
Menon, M., — Asst. in Paddy A. R. 8., Pattambi, Pepper Asst. Malabar; Krishue-
murthi, P. 8, — A. D. Wallajah, A. A. D. Kallakuruchi; Krishnamurthi, R.--
A. D. Papanasam, P. A. to D. A. O. Tanjore; Lakshmanan, V. — A. D. Cotton
Scheme, Coimbatore, A. A.D. Sivaganga; Muthaiab, V.-— Asst. in Chemistry,
Coimbatore, A. A. D, Mathurai; Mutharasan, G. — Asst, in Cotton, A. R. 8. Palur,
A. D, Papanasam; Narasimbachari, R. — On leave, P. P. A, (Mycology), Tanjore;
Narayana Rao, D.-— Teaching Asst. in Chemistry, Bapatla, Chemical Analyst.
Bapatla; Naragimhalu, 7. E. — P. P. A, (Entomology) Salem, A.D. Palladam:
Natarajan, C. P. — Asgt. in Chemistry, Coimbatore;, Chemical Analyst, Coimbatore |
Narasimha Reddy, R.-— Soil Conservation Asst. Contour Bunding Scheme, Bellary.
A. D., Cuddapah; Prabakara Rao, C.-—A. D. Cuddapali, Contour Bunding Schemse.
Bellary; Periaswaini, 8. — Assistant in Entomology Coimbatore, Assistant in Ento-
mology, Shenbaganur; Ramadoss, A.— Millet Asst. Seed Developmoent Scheme:
Nilakottsi, A. D. Mathurai; Ranganathachar, N. — F. M. A. R. 8. Aduthurai, A. .
Kumbakonam; Ratnakar Bhatkal, -—— F. M. — Livestock Research Station, Hosur:
A. A.D. Udipi; Rama Mohana Rao, R. M. V. —- A. I Rapalle, ¥. M. A. R. S. Lam*
Guuntur; Rajagopalan, K. — Agst. in Paddy, Coimbatore, Paddy Asst. Sced Develop:
ment Bcheme, Trichy; Rajogopalan, D. 8.-— Asst, in Paddy, Coimbatore, A. A, D:
Devakottai; Radhakrishna Rao, K. — Asst. in Entomology, Shenbaganur, A. A. ).
Kasargod; Raghavendrachar, C. — Asst. Agricultural Chemist, Coimbatore, Asss.
in Chemistry, Coimbatore; Raman, K. R. — Fruit Asst. Wynad, A. D, Uthama'
palayam ; Ramaswami, N. — Special A. D. Cotton Scheme, Tirupur, F. M. Livestook
Research Station, Hosur; Sethu Madhavan, R.-— Asst. in Millets, Coimbatorn,
A. D, Melur; Satyanarayena, 8. B.-~ A.D. Ichapuram, A. D. Narasannapatam :
Sankaranarayana Iyer, C.V.-— On leave, "Asst. in Paddy, Coimbatore; Subra-
manian, J. —~ Asst. in Fruits, Kodur, A. D. Kandukur; Syed Ahamadulla, - -
On leave, Millet Asst. Seed Devolopment, Narasaraopet; Subramania Chetty, M. - -
F. M. A. R. 8. Koilpatti, Special A, D. Cotton Scheme, Koilpatti; Srinivasan, K.. -
¥F. M. Central Farm Coimbatoro, A. D, Gingee; Srinivasan, 8. T. — Asgst. in Paddy
A. R. 8. Aduthurai, Paddy Asst. Seed Development Stheme, Sattur; Srinivasa
Rao, B. — Pulses Asst. Coimbatore, A.D.Udipi; Sadasiva Shetty, Y. ~Cottm}
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teat, Coimbatore, A AL T Kasargod; Subba Rao, P, --- A, D. Cheerupalle, A, Do
Vayyuru : Subramania Iyer, G. K. — On leave, A. D. Wallajuh; Sambandam, R. - -
A, Do Palladam, F. M. AL R.S. Koilpatti; Suryanarayan, S.—F. M., A.R.S.
Kotlpatty, A, D. Palladan::  Shanmugham, 8. — K. M, Town Farm and A, D.
Eastern  Division PDudukottai, Special AL D. Sugarcane  Scheme, Hospet ;

snbramaniam, J. — Fruit Asst. A, A D, Chandragiri: Varaprasada Rao, T, -~ A, T,
Vuvyur, A. D. Cheeprupalle.

The following postingsg of Assistant {nspectors of Fortilisers ave ordered

Niies Head-quarters.
St Ramalingmin, €4 A D, Randdakur, Yuntur.
Rajagopal, V. V. On leave. Coimbatore.
Ramaratnam, W. N. AL D. Cuddalore. Madras,
Seetharaman, . M. A, Do Uthamapalayan. Mathurai.
Seethapathi Ruo, 8. AL DL Pithapuram, Cuddapah.

The following subordicates ars appointed as uppor-subordinates and podtad to
ti ¢ vacancics shown against each -

Janabh  Abdul Sabttar — A, A, D. Palladam; Ayyappen, T. — K. M. A, R. 8.
Nileshwar;  Adiyapatham, A, — Asst. in Cotton, A. R. S, Palur; Adiraju
Xanniah, D. -~ A. A, D. Musiri; Ananthanarayanan, 8. 8, -- Asst. in Cotton Winter
Scheme, Coimbatore;  Achutha Menon, N. K. — Asgt. in Fruits, Mettupalayem:
Appalanarasaiah, P.—TF.M. Araku Valley ; Bhimasastry, A. — Asst. in Paddy
A. R. 8. Maruteru; Syod Ruknuddin — Peppor Asst. Malabar; Chidambaram
Pillai, K. — A. A. D. Dindigul; Junardhana Rao, T.V. — F. M, A, R, 8. Siruguppa :
Krishnan, C. H. - Asst. in Cotton Winter Scheme, Coimnbatore; Krishnamaraj, N.—-
Agst. in Cotton Tinnies Scheme, Coimbatore; Kannaiah Naidu, A. K. — Asst. in
VMillet Seed Development Scheme, Attur; Krishnaswami Naidu, R. — F. M. Central
farm, Coimhatore; Krishnaswami, A.V.— Asst. in OQilseeds, Tindivanam
uppamuthu, C. K. — A, A. D, Vollore; Manuel, J. — Asst. in Paddy, Coimbatore:
Marudachalmy, K. P.— Asst. in Mycology, Connbatore; Muhammad — Asst. in
Paddy A. R. S. Pattambi; Meenakshisundaram, K. — Asst. in Pulsos, Coimbatore ;
Narayana Rao, K. — Asst. in Myoology, Coimbatore; Narayansswami Iyer, C. B. --
Asst. in Paddy .\ R. S, Aduthurai; Narasimbam, K.V, — F, M. A. R. S. Hagari:
Ponnuswami Pillai, D.-— Pepper Asst. Malabar; Palaniappan, K. K. — Agst. in
Jotton, Coimbatore; Pitchamuthu, C. M. -— Pepper Asst. Malabar; Ponnan, P. —
Popper Asst. Mulnbar; Prasadn Rao, K.— Millot Asst. A. R. 8. Nundyal; Rama-
&rishna Rao, K. Bh, V. — A. D. Hadagalli (Bellary Dist.); Ramachandra Rao, K. —
€. M. Bhagavathi Farm, Siruguppe; Ramae Rao, C. V.—A. A, D. Kadiri;

Raghavachari, R. — Asst. in Paddy A, R, 8, Aduthurai;

Ramachandran, G. ~—
A. A. D. Mannargudi;

Raghavachar, S. — Assistant in Oilseods, Tindivanam ;
Raju, D. E.— F. M. A. R. 8. Hagari; Samuel Christian, D, — Speoial A. D. Tirupur;
Sitaramaivh, K. — A, A. D. Kurnool; Satyanarayana, B. — A. D. Hadagalli:
Sreeramamurthi, Y.-— A. A, D. Chandragiri; Srinivasa Iyengar, V. — 8pocial A, D.
Joimbatore Cotton Schems, Srivilliputhur; Subba Naidu, T.— Asst. in Cotton
A. R. 8. Koilpatti; Sivaramakrishnaiah, M. — Soil Conservation Asst. Contour
Bunding Schemne, Bollary; Thectharappa Mudaliar, R. N. — A. A. D. Sattur:
Venkataraman, C. R.~— A. A. D. Kumbakonam; Venkataraman, T. V. -— Pepper
Asst. Malabar: Venkataraman, K, — Asst. in Chomistry, Coimbatore; Valisi
Nuidu, K. - - Millet Asst. S8eed Development Scheme. Anakapalle: Venkata-

swami, V. — Soil Conservation Asst. Contour Bunding Scheme, Bellary; Veera-
raghava Reo, K. --- A. D. Rapur,

ANDHRA UNIVERSITY
Saecessful Candidates in B. sc., Degree Examination in Agriculture — October, 1949,

First Examination :— Passed in Agricultural : 1, 12, 16, 20, and 22
Passed én Botany : 13 and 22; Passed in General and Soil Chemistry : 4, 9,‘ ’19 ?nd 29 :
Passed in Zoology : 6, 17 and 22; Passed in Agricultural Enginecring (Civil): 2,

3. 4, 5 7. 8 14 18, 21, 23, 24 25, 26, 27, 28 and 30.

Second Examination :— Passed in Agriculture Plant Hz.tsbafndry A JJ and GL‘J:
Passed in Agricultural Botany (Crop Botany and Plang Bre?dzng and QC.ILCN:}.S‘) : 33,
37, 38, 41, 42, 43 and 52; Passed in Agricultueal Chemistry (Orgnnc‘Chemzstm
and Plant Chemistry): 32, 33, 34, 35, 36, 39, 40. 41, 42, 44‘, 46, ‘47, 45,
19 and 60 ; DPassed in Agriculture Entomology : 33 only; Paa'sed i Agricultura!
Kngineering (Mechanical) : 33, 40, 41, 42, 43, 45, 51 and 53.

Final Examination:— Second Class: a5, 66, 07, 61, 62, 63, .64, 60
67, 68 and 89; Passed in Agriculture— Horiiculture : 68 and 59 3 Passed in Agri-
culture— Animal Husbandry and Dairying: 59 only; Passed m: Botany-—(Plani
Pathology) : 54, 58 and 59; Passed in Agricultural Chemisiry ! 54 only; Passed
in Animal Hygicne : 59 and 60,

PRINCIPAL,
Agricultural College, Bapatty.
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Agricuitural College and Research Institute, Coimbatore
LIST OF ADDITIONS TO LIBRARY FOR NOVEMBER 1949.

i, BONNIER (Gort) and LARSON (Robert) :
nationul Coagress of Genetics Stockhohm. 1949,

L BRWON (W, Ho: Plant Kingdom — \ text book of General Botany,
b FLORKIN (Mi: Ed, Picchomical avolution. 1949,

. FLOSDORY () : Freewe drying — dryving by sublimnation. 1946,

B, GARNER (F. H.) e “Cattio of Britain, 1946

i, HALNAN (T : & GARNER (F. H.) .
animal= 1046,

HANDFORD (¢, G-
Fungi. 1946,

i,

Principles & Pructico of Foeding tacm

-

Kolbienlous Ascomycetes, their pararitos and nagoninte

. HARDIN (¢i}: Biology ——1ts hnan immplication. 1049,
B, HARRIS (Hobert 8): & THIMAN (K. V.):
10, JABNY (N): Socialised agricultare of the U, K, 8 R, plants and performanee

. 104
I, LITTLE (A} & MITCHELL (K. A.): Tablet making. 1949,

12, MARTIN (3. H) & LEONARD (W. H.): Principloas of field ceop productior.

1940
i3, MRAK (E. L & STEWART (L T 0 Advances in food Research, 1948,

t4, PFEIFFUER (): Boil fortility ronewal and proscrvation. 1947,
£5. PINCUS ((;) & THIMAN (K. V)):

Vituming and Horrmones. 1948, -

Horwones, physiology, Chomistry and
applications. 1948,
6, POOL (1. 3 Marching with tho grassos. 1148,
t7. VURLN (3.1 J): 8oil fertility and sewago. 1049, :
8. WRENCH (.. T.): Keconstruction by way of tho soil. 1916,
{9, BRITAIN: Can bread it-Livestock of British Isles roviowed. -

20 ENGLAND (J): Commonwealth Agricultural Bureau, Procvedings of tho Hest
Commonwaeilth conference on tropical and subtropical roils, 1948 — 1049,
21, LONDON: dentral office of Information : Post-war Britain. 1948 — 1949,
LONDON : Chemical socioty :  Annual veport on the progoss of Chomistry.
1048 ~- 1944,
23, AINDIA (Doiln): Proparatory Asiatic Regional Conferenco of the Intornational
Labour Orzenigation. — Report T problems of Social security, 1947,

AL e e Report I1 Labour policy in

genoral including the
enforcement of laboyr measures, 1949

B et e ceeees Report IIT programme of action for the enforcement
of social stardards embodied in conventious snd recommendations not yot
gatisfied or socopted. 1947,

DBy evreenereee et e rra i aaay

Report IV Economic background of Social policy inolu-
ding problerns of industrialisation. 1947,

37, INDIA {Decsan Sugar Tochnologiste Association :
I convention.  Pt. I. 1948,

Wy, | 1nperial Ynsbitute of Entomology :
confaronca. 22— 30 July, 1048

Proceedings of the fifth

Report of fifth Cornmonwealth

D B. K.
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