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Mahatina Gandhi, the friend
1Of every one, died & martyr on
f‘ Friday, the 30th January 1048,
: while preaching and prachising
| non-violence truth and fraternity.
i An ocean of humanity composed
- of all nationalitics and commu-
- nities followed the cortege the
%nexﬁ day to Rajghat where the
‘morbal  remains of the leader
1 were cremated. His tragic death
s a loss 0 the whole world and
“mournful  $ributes  that havo
~poured in from all corners of
“the world reveal the value of his
lifelong service for the humanity.
1 His life embodied in action, the
’ principles governing the conssitu-
tion of the United Nations-Nay,
it transcended further, aiining

perfect peace and good-will every -
where. The reveared memory of
our great leader will be worthily

cherished only with the change
of heart in the individual and
not by any lip service.

Though gone from this world
| he will still be the noble symbol
i which he was in life and
humanity will continue to draw
inspiration from his sublime
teachings.

With the kind Courtesy of ** Swatantra’.

N
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* EDITORIAL - 4%

The lndian Oilseeds Committee: The growing importance. of -
eil seeds, not ouly as an agricultural commodity that provides an .

)

.~ essentinl element in human and animal nutrition but also as a

valuable source of nitrogenous manure and as raw material in -
the industrial economy of India,- has found recognition in the
formation of the Indian Oilseeds Committee, the first meeting of
swhich was held in Delhi last October. With the inauguration of
this Committee, the last group of agricultural products namely
oilseeds has also acquired a central guiding agency for tackling its
special problems. As the Honourable Minister for Commerce,
Mer. C. H. Bhabha, who inaugurated the Committee, poiated out
in his presidential address, it is a matter for earnest consideration
whether India can afford to remain as a mere producer and
exporter of raw materials to the Western countries or whether the
oilseed industry and trade would be prepared to* go in for -
‘increased utilization of oil seeds and their derivativesin this
country itself, - The acute shortage of oil, oil cakes and associated
‘bye-products that was experienced during the war years. and.
* which- still continues to a large extent, should make it cbvious
. that we can no longer afford to neglect this aspect of the Nation's . .
. ‘economy and it would accordingly be the concern of the newly- .
~ formed Qilseeds Committee to go into the twin problems. of.
. increasing production of oil-seeds and initiating researches into
Hfew industrial uses for oil-seeds and associated products. From :
- the agriculturists point of yiew, oil-cakes, will continue, to remain;
~eyen when chemical fertilizers become more plentiful than they
are now, ope of the cheapeSg and best means of renovating soil
. fespility ; ikewise from the industrialists view-point, the demand
0¥ végetable oils for soap and vanaspathi manufacture is one
st is botind to increase in_future years. It may thefefore be -
¢ ‘that an’expanaling-internal market is agsured so far. -
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This should not however justifv’
part, because the oil-seed growg: it;iy t&:)n:niloer:\;/)(laiier:cy .on our
not only the quantity but also the quality of his produco merﬁve/
been a humiliating feature of Indian trade, that regular T‘;' ente
sedldom conformed to the origninal samples in a wid: e of
producﬁs. to which oil-seeds are no exception. With ; range of
competition from state-sponsored organisations in Otherltcrea:‘,ng
such as Tanganyika, Madagascar and West Africa — itoiun lnes
tha? we can expect to maintain our exports of oil afls e_a;r
derivatives to Europe only by improving the efficiency of its
methods of production, manufacture and marketing, les\ ag:;:)r

should' be one of the aspects to which the Indian Oil-seeds
Committee should devote serious attention.

- The headquarters of the Oil-seeds Committee, we under-
stand, has been located at Delhi. But we hope this will be onl
a temporary arrangement. In view of the fact that in areay
production and trade, as well as in'research experience, Madras
stands foremost amongst the provinces, it would seem r:easonabl:
to expect that the permanent headquarters of the Committ
woul'd soon be shifted to the city of Madras. The share of a
Frovince, in _the total production of India, of groundnut gin 01111!'
and castor is 5(.)%.' 33% and 35% respectively. In othel'r .';1sg::(:ty
too, such as proximity to growing regions of most of the oilp :l
crops and facilities for contact with trade, transport and gr wers’
organizations, Madras would seem to be better placed tghowers
other city in India, to be the headquarters of the Oilan ar;ly
Committee. In this connection it is gratifying to note th -tsee :
province was the first in India to recognise the im ort:n Ou;
research in oil-seeds and open a separate section as eafl a (1:8300
for studying the various problems of research and devyl ;
connecte§ with oil-seeds. Apart from fundamental si ?ir_)ment
the genetic and physiological aspects of groundnut gin ltlellles 03
castor, a number of high-yielding strains have been evogl 21’ and
chstnbu{ed by this section within the short period it hve ban
functioning. Some of these improved strains, as | | sroundecn
for example, have been grown with success si;' ashm groun_dnut
also and it is therefore a matter for legitimate r;.gt fr kprovmces
the work and results achieved so far by the I\/XI) dras Doy that
og ﬁggc.:;ﬂtur; Véere specifically commended irii i
of the Oil-seeds Committee at its last meetine i v
no doubt that Madras will, in future y:::;ntgo:: lzix}:ilr'lux(:) };3:;

an equally useful role in the functioni
Oil-seeds Committee towards ing of the newly formed

research and development,

the ‘advancement of oil-seeds -

A Survey of Fruit-growing Practices and

Fruit Research Problems in India.

. By

U. NARASINGA RAO,
Assistant Fruit Specialist, Coonoor.

Intreduction: India is & vast country wherein diverse
olimates, ranging from the tropical to, the temperate, are met
with. As a consequence, the different regions, depending on

* their geographical situation, bhave come %o be known for the

articular fruit or fruits they grow; the apples of Kulu and

ashmir, the Malta oranges and grapefruits of the Punjab, the
grapes of Quetta, the peaches of Peshawar, the litchi of Bihar,
ghe mangoes and bananas of South India o name but a few are
well known to the horticulturist in India. With tho intensified
oulture of these fruits in the regions best suited for them,
specialisation in fruit-growing practices has followed, leading
towards an attempt to either evolve new practices or modify
existing ones which would fulfil the needs of each individual
fruit-crop in a rational manner. This trend towards specialisa-
tion embraces both the fruit-growing practices in the tract as a
whole and also the fruit research upon which the workers there

are engaged.

Both to fthe fruit-grower and the horticultural research
worker in India,-however, it - is no easy task to gain an adequate
knowledge of either the fruit-growing practices prevalent in
regions other than his own or the features of the tracts
associated with such practices. This is because horticultural
publications are either scarce or are scattered in various journals,
books and reports which are not readily available. This feature
is of some consequence, particularly tio the cause of fruif research
as it often involves a certain amount of overlap in the work
being done by different workers in different parts of the country
and leads to an avoidable waste of efforts.

The author was deputed by the Government of Madras in
1946 for a survey of fruit-growing praotices and fruit research
problems in some of the more important fruit-growing provinces
and States of India in order that a general knowledge on these
aspeots, which would be of help in shaping a research programme
for Hill Fruits may bacome available. The survey lasted from
March to May, 1946 over a period of thres months, during which
the author visited some of the representative tracts of fruit-
growing in the Punjab including the whole of the Kulu Valley,
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N. W. . Province, Kashuuir, Baluchistan, Kumaun Hills in the
United Provinces, Sabour in Bihar, Caloutts and Nadia in
Bengal and Hessarghatta in Mysore State. In all these piaces,
numerous orchards, the various horticulturs] research insti-

tutions and the experimental fruit areas attached to them were .

visited. ~ Centres of fruit-processing
vegetable cultivation and seed preductio
were also visited as subsidiar
horticulturist.

and preservation, of
otion and of bee-keeping
y subjects of interest to the

-

It 1s felt that a popular account
practices of the tracts visited, along
confronting the growers and the metho
research workers would be of special intere
in Madras. 1t is also hoped that such an
a better appreciation by all fruit workers, o
to promote horticultural practices and
direction in any part of the country. A
been made, in what follows, to recount bri
of each tract, the existing fruit-growing
and the extent to which the last have
worked upon.

of the fruit-growing

with the problems
ds adopted by the
st to the fruit-grower
account would evoke
f the factors which go
research in the right
n attempt has therefore
efly the salient features
practices and problems
been solved or are being

The Punjab: The Punjab is reported o have nearly 1,04,000
acres under fruits, of which 55 per cent is under mangoes,
25 percent under oitrus, 1 percent under grapes, and the
remainder under miscellancous fruits ipcluding the deciduoug
types.

The whole province is hor’sioulburally classifiable into four
zones according to their climatic features. First, there is the
region of cool climate, where, between an elevation of 4,000 to
to 7,500 feet, fruits like the apple, pear, cherry, walnut and the
persimmmon are” grown. This: includes the Simla and Murree
Hills and the Kulu Valley. At lower elevations, between 1,500
and 4,000 feet in this tract, as in” the Kangra Valley, the peach,
plum, apricot and almond are culfivated. Mangoes are also
grown here upto an altiSude of 2,000 fee. The rainfall of thig
tract is about sixty inches and the average annual temperature
varies from 27 degrees F to 50 degrees F. The second fract ig
the sub-montane area which includes the- districts of Ambala,
Gurdaspur, Hosiarpur, Sialkot, and part of Karnal etec. Thig
region, with an annual rainfall of 20 to 35 inches and an average
-annual temperature range of 35 to 60 degree# F. is considered
the best for mangoes. Thirdly, there are the Central districts

and the average temperature f

* especially ~the

_ instead of a
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of Amritsar, Lahore, Guzranwala and parb of Shelktajpulg.fwightg
infall of 15 to 20 inches and on average tempern;a, urels ; bo
;aé)lnéedrees F. where mangoes &re grow&n. N ldk;; g;i o*szoof
i jes and the soubher ts ¢
comenseserOmﬁ;‘algﬁgmg;rgodah, Multan, Muzaffargarh, Dera
Mond.gom > i Her:a the rainfall ranges from 4 to 15 m'ohes
e o : rom 35 to 118 degrees F. Citrus

thrives here, while mangoes can be grown with care.

' g it in the

1 most extensively grown frui :
.Thebn;a.?gg lrsesgﬁg trend is in favour of the citrus fruits,
i l\IT)a,lta, orange and grape-frui, because olf 1J:;;he
relatively higher revurns that can be secured from t};:enz,aga
ber, grape phalsa and date are grown 10 some 63 1
gt}égm egs". %.r(epuélder way to make their culture more profitable

than what it is at present.

The establishment of mango orchards in this pr(?gnce sgiﬁls
to be beset with one primmﬁlglfﬁthélt{riﬁgp{{:ggmtliz s (;rlc')erg tod
i o mng QTS 83122
mt?*le?aj%(:l()f Z};)Z,zgl thll'lo%(; i(laﬁs, the culture of the I0ANgo dqes not
n%fnbelzn 'eXoeptional features of interes. I‘l}e fa._vou}'ed
gogmerc}ira.l variety is Langra. The only 1mp(ilr;:.ntbzrelzestggat;cgr;

ic significance with mangoes :
;f)%s?g?lrif;l 1ocf el?mina.tiou of fa.ta,l&l;xllles sa;(}(erio ir};et g?éus?ii;g
‘ i a . e WO g
trapsplintlﬁl;gvéi hs?olzg:lln?heg;?'g}lflem by adoption of thg method
ol Os budding in situ. In this method, the seedling stock
@mo“_'ngf in their bpermament sites and when the plants have
at raj'lsed ufficient growth, buds of selected scions, suitably
e ds ‘o inserted on them, producing thereby, gra.fts which
D axl'tshout; any subsequent disturbance. The success
aohi glc:iwhwivever appears to be low and further investigations
g,chlex_re Oect are in progress. The procedure does pot seem to
1n this retsp‘_ llv from the Nakamura’s method of side-grafting
differ xco eug» };he latter a graft stick is inserted into th{a stoc_k
O ll)?ld A oomprgbensive scheme of work on this fruit

has yet to be planned in the Punjab.

The most important of the citrus fruits are several types of

. L in
the grapefruit. These are galning
ey ora.ngasfd 3%.?1% specia.lg fa.%ilities afforded by Government

i d the increasing
lies of canal water, and
SH'Oh aqt exoffmthiupfguihs both in thel_r fresh form as Wellé f:
gggslgfgéay has stimulated all round interest in their oulture.
']

prominence
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Visits to large-scale orchards such as those of the Indian
Mildura Fruit Farm at Renalakhurd and Dr Cheema’s Fruit
Farm at Montgomery, reveal that the returns are quite:
handsome during the present boom period and the owners are:
alive to the possibilities of improvement of the exXisting orchards
and of further extension. The common Malta, Malta Blood Red,
Pineapple Orange, Valencia Late and Jaffa among sweeb
oranges, Marsh Seedless and Foster among grapefruits and
Kureka, Villa Franca and European' among lemons are the
important commercial types. Tmprovement in several directions
18 being sought with some of these. A clonal progeny garden
has been established at Risclawala near Lyallpur, where trees of
different varieties have been raised from scion material collected
of parents whose fruits have won exhibition prizes. The object
is to confine the multiplication of citrus plants in the Province
only from these selected promising parents. The trees in the
progeny garden are being studied for performance and it is stated
that only such of those that continue to be promising will be
ultimately used for further propagation. Rootstock trials of
citrus were commenced in 1937 at the Montgomery Research
Sub-Station.  Scions of Local Malta, Blood Malta,= Sangtra
Local and Marsh Seedloss grapefruit are under test with two
types of rootstock, viz, seedlings and rooted cuttings. The
 latter are of no commercial value and their inclusion is only of
academic interest. With each of these groups, but with slight
variations for the different scions, the following stocks -have been
included. Jatte Khatti (rough lemon), Karna Khatta (Citrus
Karna), sweet lime, citron, Nasnaran (Citrus Japonica),
Jallandari Khatti (smooth lemon), and Chakotra (Citrus
Mazima) Initially Karna Khatta was found best for all the
scion varieties, both in the form of seedlings as well as cuttings,

Subsequently this stock proved a failure for Blood Malta as

growth came to a stand still. With the other scions, it
continues to record the best performance. For Blood Malta,
now, the rough lemon is adjudged to be the best stock. Sweet;
lime and citron proved a failure with all the scions. The results.
are of value in the extension of the area under oitrus in this
province. A manurial trial for the Malta orange is in its second
year using different doses of 'N. P. and K. and their combing-
tions, in the form of artificials and with cattle manure. The:
results are expected shortly. Though several varietios of
Sangtra oranges are under trial, one important drawback is said

to be the extensive fruit drop which makes their cultivation

‘unprofitable. The drop is attributed o the high summer-
Yemperature prevalent at the time of fruit development.
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The area under grape is small but the Punjab is keen on ita
-extension. A study of varieties, both- local and foreign, and
hybridisation work to evolve types which would suit local
cconditions, are under way. An eXperiment laid out with three
types of training the vines, viz., head, cane and cordon, has

~ given results in favour of the last, which is now being generally

: ted. Trials in ringing of vines and thinning and bagging
ﬁ? %It)mohes did not yieldgstl?iking results. Bub it is claimed that
if grape bunches are bagged a few days prior to harvest,
uniformity of ripening of berries is Qnsgred, 10s§ by damage due
to wasps and bees is eliminated and 1nd1reqtly, since the bunches
are left on the vines until they are fully ripe, the sugar content
increases from an average of 155 per cent in the case of
unbagged bunches to 230 per cent of those bagged. Whether
this will apply to inherently uneven ripening varieties is
not clear,

The phalsa and the ber are considered to be the poor man’s
fruits and are receiving some amount of attention. Pruning
trials with phalsa have shown that hard pruning down to the
base (a severe form of dehorning) once in several years, when the
tree shows declining yields, renovates the tree. This struck me
a8 & close parallel to a similar system of pruning of tea adopted
by planters on the Nilgiris with equally beneficial results.
With the ber fruit it has been found possible to top-work the
eXisting unthrifty trees with selected soions. The date is
another fruit of the plains of some importance and investigationg
include varietal trials, the determination of the best season for
planting, the.optimum size of sucker to plant, and the curing of
the astringent date fruit. In regard to the last, the passage on
this subject in the Manual of Tropical and Sub-tropical Fruits
by Popenoe should prove of use to the Punjab workers.

The temperate fruits are largely conﬁned to b(}ile hilly
ts of the province, though there are small areas under'some
f)}aghzgl in a ?ew localities such as Lyallpur, Renalakhurd, and

around Amritsar. But broadly speaking, it may be said that

they are of importance only on the hills at elevations of 4,000

feet and above. Among these fruits again, apart from the apple,

its 1 \ d almond

fruits like the plum, peach, apricot, cherry an
;3]1;);1: b;:n relegated fto a ',seoonda.ry place. This is because the
tracts suitable for their cultivation are inaccessible .from the
poins of view of commercial transport and these fruits do not

the tract, is in neglect due to the heavy damage caused to

LY

/

stand long distance transport. The pear, though well-suited to .
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ripening fruits by fruit flies which are said to take 4 heavy toll.
The largest area under hill fruits is in the Kulu Valley but it is
reported that Simla and Murree Hills and the Kangra Valley
hold possibilities of extension. In the Kulu’ Valley, fruit
cultivation is limited to a few large-scale orchards ab Bajaura,
Bundrole, Raison, Dobi, Naggar and Manali. These are fairly
old and were almost all established by Englishmen within the
last one hundred years. Fruit culture has not found much
favour with the local cultivator mainly due to the difficulties
met with in the transport of produce to consuming centres and
the large financial outlay required for the purpose. There is
now an atbempt on the part of the Government to pool the
- produce of petty growers and to effect disposal through
co-operative societies. Efforts are also being made to supply
nursery material o cultivators who are desirous of laying out
new orchards. As has been said before, large-scale cultivation
is primarily confined to the apple because of its ability to
withstand long-distance transport. Even so, there are several
varieties of this which ripen in August when heavy rains are
common, causing eXtensive breaches in the roads leading to the
plains.  This causes dislocation of transport and results in
decay of the fruits harvested and stored in this period. It seems
as though for a proper and all-round development of horticulture
in this region, the only way is to provide canning and cold
storage units. The first would absorb the easily perishable
fruits and the second would lead to proper storage of apples
during inclement periods. The favourable climatic features of
the $ract induce very prolific growth and bearing of most fruits
without much effort on the part of the growers. Apple trees,
thirty to forty feet high, each yielding yearly, ten to fifteen
maunds (one maund is equal t0 82 Ibs ) of fruit are no% uncommon.
The orchard owners, it is observed, have deduced certain
empirical methods for each of the fruits grown, from the
experience of several decades. One reported difficulty of the
nurseryman in this region is the mmordinately long period of
three years, taken by him to produce an apple graft by the
existing methods.  Seeds of the wild apple are sown in the first
year, and these give seedlings of suitable size in the second year
when they are budded to scion varieties and at the end of the
third year, the grafts'are ready %o go in their permanent sites.
Use of standardised stocks propagated in layering or stooling
beds should solve this difficulty.  Until then, however, the
method of root-grafting which hasg recently been tried and found
successful here, would materially reduce the period. It is said
that the root pieces are collected from standing orchards by
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iving @ severe root pruning to the bearing trees. This
f);f)lce%ure, if continuézl over some years, would even};ua{)llly
exhaust the trees and starve them out. It may be advisa de,
therefore, if a few upthrifty old trees are located in the oychails,
which could be set apart for the sole purpose of collecting -lme
root material from them. These trees could be manured .hea,zé y
every year so as to stimulate fresh root output and in fls
condition can be maintained for several years solely for
providing adequate rootstock material.

The woolly aphis pest on apple and San Jose scale pest on
all Truit trees }';rep con?mon in this tract and routine control
measures are being undertaken by the growers. Bub 16 wa.z
curious to note that even in neglected orchards the pests have né)
caused any appreciable damage to the trees. This mustlbe 1g1ue ! ;)
the inherent vigour of the trees induced by the favourable climate.

The important commercial apple varieties of the tract are
Red DeliOiOSS, Baldwin, Yellow Newtown, Black Ben Davis.
Among pears, William, Easter Beurre and Marie Lomss are
favoured. Santa Rosa and Formosa are two popular vauetn;as
of the plum. White Heart and Black Hearb cherries are t.he on gf
two generally met with. The persimmon does. well in this tract,
the two varieties commonly grown being Hachiya and Karakume.

At the Palampur Fruit Station in the Kangra Valley the
introduction of different fruits and their trial have been the main
items of work up till now. Though it is admitted that the
location of the farm is not ideal, several promising types have
been isolated and their popularisation remains to be
accomplished. Apricots, plums, peaches, almonds, persimmons,
the purple-fruited vassion fruit, and the black berry are among
the most successful fruits at the station. Along with fruit
varieties, introduction of stocks such as Pershore and Bromp‘o(_)n
for the plum, Malling and Merton types, Malus cmv'mfolza,
Doucin, Wybdon, and wild apple seedlings from Kashmir and
California for the apple, Mahaleb and Prunus serulata for the
cherry, Pyrus ussuriensis, Pyrus serotina, Pyrus calleryana,
Shegal and Shiara and Pyrus toringo for the pear, Diospyros

- {otus, and ‘amlok’ for the persimmon have all been iptroduced

to study their possibilities as rootstocks.

The All-India Fruit Preservation Institute which is located
at Liyallpur deals with research in the methods of the preparation
of different fruit products. Af the Kissan Canning Factory at
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Renalakburd, some of these
more extensive scale. A cold-
oapacibty has been located at ¢

ptroduots are manufactured on =
storage unit of one and a half tong

ac] . he Agricultur
This is designed to maintain any §g§?£§uiin%2lf§fge I;ﬁ'i“ptlﬁ;

behaviour in cold storage of different iebi
‘ g va

?}?:g-;a é)rir;%est,) the grapefruit, pear, plum]ileﬁl:;gfaf, xg{x,ar’}?fi gng
appeme% b meeeér; slfudled. The trend in cold-stora,dg Worll‘k
e o e tow&rds.preserving the fruit at the
consumer t;he 1_?1(11 would ultimately mean a hicher rofi
distribution, Burlﬁihe iryrilrllaénn;egdg theb eszisting n{iethoé)s o
end as for example, in the Kulu Va.lley?i?rhzrelymaﬁclflﬁ t%?‘?flf;:

is going to waste at present i
fruit at unprofitable pprices. compelling the producer to sell the:

Ab i
varieﬁes&zgllﬂig there i8 a vegetable section which tests
The peas cropg seelilc%i Slii? f?efldpr;ﬁ)i:;ngd f;ypgs oty o,
: ‘ _ red to be ver 1

::.gllgsl?v biak;rlnhg and a trial of the following vfxiy(g;?elll'ﬁi a%d
seoms v 031'5 wdllse.~Desx P. 1. D., English pga.s No. 8 Nf)a(zlz
and Jo. 8 t33;11 ugar-coated peas No. P. 40 and P. 26 ’t‘.he . d
of the st two being edible when tender. The cabbage d ot

in the plains of the Punjab but this is not ofoiztlllgtt:

consequence, as th : . .
purpose. e Kangra Valley is quite suitablo for this

The All-Tndia Bee-Keepi t i i

All-] -Keeping Station is al :

ﬁlyéa.llgu_r. Iltli 18 learnt that a.tten?pts to introducaé i.%e lﬁﬁTtﬁg ?b
blains has been accomplished by the simple devicé3 o(;

providing a new que . )
spring. queen to the imported hive every year during

North-West Frontier Provinc
_ e: The North W i
Province possesses about 6,000 acres under er?t?s Ffa?g:;

comprising of the deciduous group. A small area exists under

the sweet orange and grapefruit. Of the more i i
3?%1;;0‘.21;311032001'23 are i?mder the pear, followe?duggorfagg% f;%?:s;
, 1y cres of apricot, 18 acres ’

acres under the strawberry. The importoa.fn: p(%lsebr?&g ?.;ouft 'lto
growing are Peshawar, Murdan, Hazara and Kohat. Th asy
acoessibility of the fruit-growing areas of the provi.nce l? G&S%
~z;md road and the suitability of the tract o the cultiva,tiy(’) ra.lf
stone fruits are reflected in the relatively large areas under tg .
Signs of further extension are perceptible subsequent $o %She.
etection of a large canning factory which could take off tle
-surplus fruit that is not consumed in its fresh state. Due (;g
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the high summer temperature on the plains and absence of
snowfall, the apple does not find a congenial place in most parts
of this province and its culbivation is therefore confined to a

-small ares around Abbotabad which is hilly. The annual

rainfall in this province amounts to an average of about 12
inches received mostly ~in the winter. The maxXimum
temperature in the year goes up fo 117 degrees F. and the
minimum slightly below 39 degrees F.

Though the pear occupies the largest area, the peach is
considered to be the best fruit of the province in regard %o
quality and yield. The latter is claimed to reach almosb
perfection under the conditions in which it is grown here. The
trees assume large proportions and bear abundantly, requiring
annusal thinning of the fruit, to ensure large size and prevent
exhaustion of the trees caused by over-bearing. Research in
several directions on the culbure of this fruit was felt necessary
and a scheme of work to determine the best varieties, irrigabion
and manurial requirements and the optimum pruning methods
was financed by the Indian Council of Agricultural Research.
Unfortunately, however, after five years of work had been done
and certain results deduced, it was found that the experiments
had been conducted on heterogenous material and the work had
$o be scrapped. The whole scheme, therefore, with an identical
programme but on new plantations specially raised for the
purpose, has been pub under way. The important commeroial
varieties of the peach are No. 6-A (Early Crawford), Wiggins,
Elberta, Leven Ceure, Triumph and Carmine.

The pear comes next in importance. The Bhatang which
is claimed to be & local variety is popular due to the abundant’
fruiting and hardiness of the trees. The fruits are reported to be
of desert quality when fully ripe. Other successful varieties are
Le Conte, William and=n variety from Kashmir. The Kieffer
variety is also cultivated but its growth and bearing do nof
compare well with others. Generally speaking, except the
Bhatang, all other varieties, though making good growth,
develop only a scanty spur system. 1% is likely that a dwarfing .

stock such as the quince may assist the pear to a better cropping
habit in this region. _

Qeveral varieties of the plum are being grown and these are
mostly of the Japanese type. Plum No. 1 and No. 2, Rubio and
Beauty are considered as promising. Some varieties of local
origin viz., Alucha, Desi Alucha, Dugdin and Jangli are valued
for their earliness of cropping in the season.
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The apricot is relatively a fruit of minor importance and of
the varieties grown one Alfghanistan variety is considered the
best, largely from the point of view of its canning ability.

There is a small area in Peshawar under Washington Navel
Valencia Late, Blood Red Malta oranges and the gra,pefruit:
The growth of all these is impressively good and flowering is
profuse. It is claimed that the Washington Navel of thig ptia:ce
1s & stable variety and is of superior quality.

There is no research programme for any other fruit than the
peach except that several varieties of each have been introduced
and are under trial.

Visits were made to the Fruit Preservation Laboratories at
the Ta.rga.b Farm as also to the Government Fruit Processing
and Fruit Canning Factories. The latter two are of the la,rgestt;
capacity I have met during the course of my tour. It is
reported that the Canning Factory works only during four
months in the year during the fruit season, remaining idle af
other times. It appears worthwhile encouraging cultivation of
crops like peas and tomatoes during the off-period of the factory
so that it may get material for canning over a longer period.

Jammu and Kashmir State:  According to figures compiled
several years ago, this state has nearly 20,000 acres under “fruits
which are all of the deciduous class but it is possible that the
area 18 now considerably more. Kashmir is pre-eminently a
bract for apples with nearly 10,000 acres under this fruit, followed
by walnut, almond, pear, apricot, cherry and the plum in the
order of their importance. A few acres of the nectarine and the
quinge also exist. |

The annual average rainfall amounts to about 26 jnghes.
The maximum temperature goes upto about 100 degrees F. and
the minimum below 24 degrees F.

The soil and climatic features of Kashmir are well suited to
the cultivation of deciduous fruits in general and the apple in
particular. If the development of horticulture is given a proper
orientation, this tract would continue to lead all others in India
where such fruits are grown. Unlike the Kulu Valley, Kashmir ig
cunnected to the railhead by very fine roads, which would
[acilitate rapid transport of the fruits. There are also facilities
for erecting more than one canning factory in Kashmir to
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sorb all surplus produce. Walnuts and almonds of this region
:?: %lrea,dy reglown%d and their further extension would cater %o
a wider market not only in India bub also in neighbouring

countries.

The apple in Kashmir holds_the pride of place among all
the fruits grown. Its culﬁimtwn has been known from the
early Hindu period when it was called the Palfzvat. It
continued to be popular during the later Moghul period. The
local indigenous variety known as Ambri was grown during this
period and it continues to be the most widely cultivated type to
this day. With the advent of the British rule, Kuropean
varieties were introduced and two foreigners, Mr. Banute and
Myr. Peychaurd were responsible for bringing in several French
varieties from abroad about 50 years ago. Af present among
these various bypes grown, the Ambr: continues to be the
predominant commercial variety. French Red and B;usset rank
next in importance, followed by Saharapuri, Cox’s Orange
Pippin, Golden Russet, Kzopus Spitzenburg, Northern Spy and

a few others.
The cultivation of the apple in Kashmir presents some

features of interest. The trees are raised generally as grafts on
wild indigenous apple seedlings known ae ‘¢rels’. While in all

other parts of India the apple is generally grown as a bush tree,

here the standard is universal in order o suit its exhuberant
growth. Irrigation and manures are rarely applied throughout
the orchard life of the trees, as these are considered to be
superfluous and observations of apple orchards in different pgti}s
of the tract seem to bear this fact out. On the other hand, it is

‘maintained that the secret of success lies in the meticulous

hoeing and intercultivation of the soil which are done on an

average four ftimes in a year. Intercrops of beans, peas,

vegetable seed crops, potatoes, etc., are frecly raised even in
be;ring orchards without apparent harm %o the trees. The trees
are reported to come to bearing between the fifth and the eigth
years. A figure of 100 to 150 pounds of fruit per tree is given as
the average annual yield. This quantity is too low for a tree in
full bearing and probably represents the average for the State on
the basis of the total number of trees which would include young
and non-bearing plants. The longevity of the tree is generally
between 50 and 60 years though 80 year old trees are nof
uncommon. The apple has had 4 setback in recent years due to
the damage catised by woolly aphis pest and the San Jose scale.
Tt is maintained that the former has been effectively checked by
the introduction of its parasite, Aphelinus mali; perhaps,
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the only place in India which can make Ghis claim.
The San Jose scale pest, however, proved intractable and with
financial assistance from the I. C, A.R. a seven-year scheme of
‘investigations on the pest has just been concluded. As a result
of this work a single dormant spray with a siX per cent Diesel
oil emulsion in fish cil rosin soap has been found to be the best
control measure. A law has now been introduced for compulsory

spraying of orchards and it is claimed that thig measure has:

reduced the pest to negligible proportions. The fruit growers of
Northern India are unanimous in their opinion that the Kashmir
formula is the best for the control of the San Jose scale pest.
The only other investigation of any importance on apple is
another scheme financed by the I. C. A. R. for the identification
of the different varieties now being grown at Kashmir and their
proper nomenclature. Many of the varieties introduced from
abroad are reported to have lost their identity, and it is the

purpose of this scheme to name them after g comparison with the .

description of standard varieties. The attempt should prove

valuable for the dissemination of promising types under their
proper names.

Though the area under other fruits such as cherry, peach,
plum and the apricot is by no means negligible, Kashmir
considers them as important only for local consumption. Thus,
there are no large scale orchards under these and it is common
to see 3 few trees of each interspersed in what may be classed
primarily as an apple orchard. Not much attention has been
paid as to what actually the varieties grown are, but the
following among them seem %0 be of greater popularity than
others:— plum — Burbank, Wickson and Golden Drop;
peach — Silver peach and Quetta, peach; cherry — Black
Bigareau; pear — William and Naspathi. It was interesting
to learn that four ‘strains’ (mutants?) are recognised of the

William pear according to timne of maturity which extends from
August to October.

Walnuts and almonds form an important category for -

export as dry fruits. They have been long in cultivation but
they do not seem to belong to any named variety. The only
distinction between the types grown is that some are thin-shelled
(Khagzi) and others are thick-shelled (Khatta).

The impetus given to vegetable seed growing, for which
Kashmir is undoubtedly suitable, seems to have slowed ‘down
with the withdrawal of the snpport extended by the L. C. A. R.
until recently. Due to the great demand for seeds from all over
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. : four hundred seed growers are
India durmghtal,]:evgi;n}éea(‘)? tf;f: gles;ne. This brought in. its wake
reported b0 adequate segregation of allied types or different
dlfﬁc‘%lt’esf 11I;1he same type. The work of selection of plants true
variotios o aine. careful harvests, threshing and cleaning of t_he
to type, r%%ﬂ d ;1’011 be supervised effectively and a large quantity

rodubqe ¢ seed flooded the market, giving a bad reputation to the

of dubion® oduce.. With this the industry collapsed and it was

Ka‘Shmcllrt%;t not.a, few growers had on their hands large stocks.

f)?p%rrgiold seed even as old as three d?7ea,1rs.d T‘éltfel; if}?p 3{03;3;
: cing seed under the aegis ol

f‘a,ém; 133 rail(}};;dwgs 011)11;2(8.1:11 its activities. During my visit to

this Station, the methods employed in raising a cabbage seed
/ ’

i ecial interest to the Nilgiris. The
gigg ?Ze:a?isg:dneblyngg’w?ig f.‘zeselc)ls n Augustihn Ié\;;;erifn a.léﬁ(xi':sar;g
i i later. e
bra.nsplantm%:g:;}llll)l;gs;:.hgllloztelfected heads are uprooted and
Novembeg—(—l on a new site. This crop remains inacbive during
transpla;n ; In early spring when the snowfall and winter rains
e ot i March, the heads are given two cross slits to enablg
?ﬁz (f)i:’)iffe::lstalks 1;:) emerge. Prao{:ioa,lly all the heads %;9 t;) Size
and the seed orop is harvested In June. In hg.rs}es 13%,0 fhe
tire seedstalks are cut, stacked and fermented for ut
we 1;;@ This is said to ripen the seed and promote 1tshco }(l)ud.
X?t?er..ﬁhis they are dried in the sun for a da% :,gdf tg ;e:e :hs'
The seed is cleaned and gathered. It 13 repor_tez a]ﬁruinheg,d).
of land planted to a cagba,g? seeé(l1 oz(ipmgagaez g(-z Drnbead)
i unds of see : . )

%:Z:l:s 2?1(1?1120?,?31'121?&, of seed per acre, which appears to be a

high figure.

1 : t seb seed
i it was.-learnt that cauliffower does no
KInlsld?;l ta}%‘}k’lis exXperience was corroborated by seedsmen ab
%t lasarf?i Quetta. both of which places are suited %o cabbage
sé:d‘ilnc Considering that cabbage does np’ﬁbseft lseg;i a.t'{tCot?gokZ:
 Nilgiri i i i falicity, it stri
hile cauliflower does 80 Wit iy, it .
f&tzig llgligssewtv;o crops are mubually antagonistic in their
climatic requirements, so far as seeding is concerned.

istan: Baluchistan grows about 11,500 acres of fruif.
Of &é‘sl;biigzm 5,000 acres are estimated to be under the

¢Sarada’ melon, about 2,500 acres under grape and the rest

1 i ted
le, pear, plumn, peach anti_ apricok. 1t is expec
;;lkxxfte;lfs 2012?&1‘% un’d_per fruits would increase to about 20,000

acres within the next decade by special schemes launched by

Government for the purpose.
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The annual rainfall amounts to about t i i o
' en inches g
of snowfall and is confined to the winter monthlﬁ'clu%}}‘;g

maximum temperature reaches up to 100 degrees F. while the
minimum goes even as low a3 12 degrees F.

There are two main limiting factors to ; i

of area under fruits in this %rovince. Faf;syt glbﬁ?&f ?;.Ii)z: aro
precarious and all too insufficient for the optir,num growthari
most kmds.of fruits and, secondly, alternate sources of supp] Of
water are either prohibitive in cost or are unobtainable p%ﬂ.z/*ezl
80, the Quetta Zamindar has devised interesting methods of
tapping the under-ground supplies of water available at the bas
of the mountain sides. One of these is by means of g ser{es 062
narrow but deep wells (called karezes) sunk at short distances
from one r?.nother and connected together by under-ground
tunnels. These lead the water from its source, which may be
even several miles away to the patch of land to be cultivated. The
extent of the land commanded by any one such water s'ource
Iay vary from a few hundred acres to a thousand acres or more
It is raid that the 1initial outlay for digging these ‘ZLarezes’ is;
enormous and it is common for a whole village to share the cost
and own them as a joint property. An additional expense is the
maintenance charge on them which require cleaning and
deepening every year. For this reason, {ruit production is likely
to be prohibitive in cost unless cheaper sources of irrigation are
devised. Expansion of area under fruits, therefore, on new
unbroken land may not be easy unless exXisting land under
vegetables or grain crops is encroached upon.

Generally speaking, in Baluchistan, a distincti
the tree orchard is its composite na:ture, taha\.t(i3 tize t(f)ea:; > ?15
contains a fair representation of all such fruits that ca.zx’ be
grown in the tract. Onc ccrmmon defect of established orchards
18 the very narrow spacing of the trees which is as little as six
to eight feet in some cases, giving them a characteristic denls
crowded appearance. Scarcely any light penetrates into the
garden and.l was not surprised to learn from the Entomolmrisg
of the province that insect pests and fungal diseases are mcfmh
more numerous here than in other parts of India There is thu
a strong case here for thinning out rigorously the numbe 2
trees in each orchard so that the rest may thrive °e

I consider the grape as the best fruit i
the local opinion is in favour of the appcif}. th’ll‘shet;;ctlett}:'gug}tl;
Baluchistan even in the better-kept orchard appea.rsp botshe a
regards growbh and bearing to be inferior to that of Kash i
or the Kulu Valley. The cultivation of the grape in this recrixcl;
o
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dates back to several hundred years ago and the finer points of
its requirements are well understood. ~As suoh & brief description
of the methods will be justified. There are two main systems
under which it is grown. First, there is the ‘head’ system
(mundathak) where the vines are planted so as to be above the
ground and a specified number of short branches are retained on
a trunk. This method accomodates a larger number of plants
and the handling of cultural operations is relsively easy. In
the second, the vines are planged in trenches (juvathak) which
rup parallel to each other from east to west. The idea of the
trénches seems to have originated  from the necessity of
gheltering the vines from the severely cold north winds as well
as sun scald. Abouf six or more of such trenches (joa) are
connected by another ‘trench (samari) which runs at right
angles to them. This set of trenches forms a plot. A vineyard
comprises of a number of such plots whioh are conneoted
together by irrigation channels. The vine is propagated from
cuttings which are planted ¢n sity in the vineyard. The rooting
of cuttings in beds 1s deprecated, as transplanting them later 1s
believed o result in weak and unthrifty plants. Thereforb, as a
rule, grapevine nurseries are not maintained. Pruning for the
first four years is done to form a strong cordon frame-wqrk and
in subsequent years it is done %o regulate vegetative growth 8o
¢hat fruiting and development of bunches is promoted. .
Manuring is done every. third or fourth year when esch vine
gets about four pounds of cattle manure. Sheep, goab or camel
dung are avoided as they are said to scorch the foliage.
Frequent irrigation during rainless periods is common. During
flowering and when the grapes approach maburity water is
withheld. In the first instance, the flowers are said to drop
without setting and in the second the grapes lose in sweefiness,
become watery, and deteriorate rapidly after harvest. A vineyard

 once established is said to live for several hundreds of years.

The varieties of grape met with, fall into two main groups—
(1) Seeded, which may be coloured or colourless; among the
latter are Haitha and Shendaokhani, and of the former,
Kairaulaman and Sahibs are the more important, (2) Seedless,
of whick the Kishmish is the most widely cultivated. This
ocours as both a coloured and colourless grape. The export of
grapes is confined t0 Haitha and Kishmish while the others are
for looal consumption. The yield per vine per year in this tract
varies from 14 to 20 pounds.
%

At Millezai, an interesting attempt is being made by the

- State for the extension of the grape in the tract. A block of 100

'
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"acres has been taken over from certai

established. "The terms of the oont?;%tzg
would undertake the entire projeot initial
and conbinue to maintain the vineyard
{)(;céogezed tf}x{;om the proﬁ‘;s a,};}cruing from it and then hand it

< 50 the owners of the land as i

planpatlon is now eight years old and aisruirgmﬁ;g ?:%Iilfgm. Th?
bearing. Unfortunately, however, it was found g t yiaa,r .
stage tha.'t the land was not idea]l for a Vineyard negol a.fte ;
acres being very alkaline and also the limitationg o Ci):rty
ﬁnancg, etc., were standing in the way of payin 131 : a.{f,
attention to it. An additional disturbing factor iys 1%3 . t? qél "t
be, that cutbings of dw_erse varieties were proouregorfe tﬁo
planting and to-day the vineyard is composed of several Otf .
ﬁowermg a,n{l maturing their crop ab different times. Thi g
brought in difficulties in regard to irrigation because Whills o
variety would need water another would suffer if watbered eb Ve
elther in f_lovyeg or maburing its crop. The Gover ent 1o
feeling pessimistic about the outcome of this ven‘curee :lxlr(lien:velg

the zamindars are resisting offer ;
s s made to -
‘them 1n its present condition. restore th

mindars and a vineyard
re that the Government
ly ‘at its own expense
until the whole outlay 1s

There are no special features of i i
cultivation of the ol’gher fruits. The égii}rﬁ:nélllllt %fﬁ;d Stt?atphe
ha,s. under trial several wvarieties of the apple, plum che;;) iy
apricot and the pistachio. At the present "stage of thesi’x:
investigations, Kulu variety of apple, Shah Pasand pZaoh Black
and White Heart cherries, Santa Rosa and Alu Bokhaia, plums
Chermaghz and Nari apricots are considered to be the promisin ,
types. 8

There has not been hitherto any research prog
- work but for postwar development, Str;he follovvinpor (;th'lag;?ehof
been .formula,ted. Collection of varieties a,ndD fheir o
selection of promising fypes and their extension at the Res
Station in the first instance; rootstock trials with peach, pl
cherry and the apple with standard clonal stocks - determi’np t:l on
of best methods of propagation of the stocks and tho so% nss
water and manurial requirements of the various fruits: ﬁqns,
tion studies with infertile fruit varieties; and the ,opé)' Nl
pruning pracbices for each fruif. Alongsi’de of this Wg llgm};l is
intended %o study the economics of nursery and or }i 1;
maintenance. Extension work will comprise of replanéfn; I;;f

old orchards and extendi
. ing th .
varieties. g the area under commercial

trial;
earch

e land to
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The . C. A. R. sponsored two schemes of vegetable seed
production, one ab Kashmir and the other at Qu.tta. The
former, as has been detailed elsewhere, proved a failure, but the
one at Quetta is being continued. Quetta now claims to be the
largest seed production centre in India for English vegetables.
The organisation for this work consists ab present of seven
registered growers who between them are reported to have nearly
800 acres under vegetable seed crops. None excepbing licensed
growers are allowed to raise vegetable crops for seed. The enbire
work of selection of types, segregation of allied types and
different varieties of the same type, cultivation, roguing, harvests
and seed collection is supervised by Government staff appointed
for the purpose. The seed when collected is transferred to &
central warchouse where the bags are sealed om arrival and
stored. These are released as and when indents are received,
but before they are sent out, the seeds are cleaned and labelled
in the presence of the supervisory staff. No seed, registering less
than 70 percent germination or which is more than two years
old is distributed. The system is claimed to work satisfactorily
and evidence of the popularity of the seed is based upon the
large indents placed with these growers. A surer test of
reliability of the seeds would perhaps be to study their
performance in Quetts itself. This I was told is not being done
at present but should offer no difficulty in as much as there i3
an appreciable area under vegetables in and around Quetta.®
This work would provide a firsthand check and prove of value
in further improvement of the quality of the seed produced.
The more important vegetables whose seeds are produced are the
cabbage, radish, carrot, knolkhol, turnip, French beans, peas,
lecks, celery, beet, lettuce, onion, parsnip, parsley and tomato.
The methods of seed production of various types were gone into
and on the whole it appeared that the work was being oarried
on well. The procedure for cabbage seeding does not materially
differ from that at Kashmir. It was learnt, however, that since
the seedstalk by its own growth tension pushes up the enfolding
leaves in the form of a cap, which is then removed, the operation
of slitting the head across is rendered unnecessary. The average
yield of cabbage seed per acre is about 500 pounds. When
going round the cabbage plots in seed two interesting abberabtions
were noticed. In the first, the plant was seen to be abnormally
stunted, the floral axes forming bushy short-stalked tops. The
growers are familiar with this phenomenon which they attribute
to the plant being a male. These plants do not show symptoms
of any disease or, insect pests. A cursory examination of the
flowers showed ill-developed stamens and a flattened sterile
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ovary. It appeared to me that the plants wer ibiti

genetic sterility. In the second type o? a.bbera.tiozl f;{(}:;lbé:ilt?}?
the plants exhibit extraordinary vigour. The rachis is flattened
out into & wide sheath about two inches in breadth. On the
lower half of the rachis short axes are borne on which the
fiowers arise in clusters, but on the upper half, the flowers are
normal and such plants in an advanced stage show prolific
bearing of well-filled pods. Such plants are reported to yield
even as much as one pound of seed per plant. TIf should prove
an interesting study to collect the seed from such plants

separately and observe the performance of "
therefrom. - P th? crop raised

) There are about 1,000 acres under fresh ve etab i
in this tract. The output of 400 acres is gabsol'%géo%l;ct;(}ﬁ
Military, an equal area meets the demand from Sind and the
res$ of the area, supplies the local requirements. The production
cost of vegetables is said to be very high, due firstly to the
enormous expenss on fthe maintenance of the
supply the water and secondly, to the scarcity of labour and the
prevalepb high wages. There seems to me, however, that there
is considerable room for improvement even under the eXisting
conditions. The vegetables are grown either on flat land or on
. ridges and furrows. In flats, seeds are broadcast leading to a
l‘Wﬂ.ste_a of seed and appreciable waste of labour in hoeing and
~ weeding operations. There is moreover no uniformity in the
growth of the crop and this leads to the extension of the harvest
period which again ‘means additional labour. If on the other
hand, the seed 18 dibbled "in lines on the flat, all these defectg
can be obviated and the cost of production lessened. The ridges
and furrows in the second system are much too wide extend‘i%n
even upto three feet and land and water are thereby wasted Igf
the plot is laid out more systematically than at present Witfl the

ridges and furrows of, say one foot width, the same quantity of -

vegetables, can perhaps be raised in about half the land
with half the water and labour now being spent. Indirezrtlly a{;ﬁg
area under oultivation can be increased apprecidbly with the

e})]{tra, .Yvater now being wasted in merely wetting the surface of
the so1l. :

_ Kumaun Hills (U. P.): The Kumaun Hills represent the
main deciduous fruit-growing tract of the United Provinces
with an estimated area of about 10,000 acres. The main régim;

for fruits on these hills is located between elovati
and 7,500 feet above sea lovel. plevations of 5,000

‘karezes’ which -
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~

The annual rainfall is about 50 inches. The temperature
varies from 23 degrees F. in winter to about 90 degrees F.in

‘gummer.

The earliest venture in fruit-growing dates back to 1870
when the Chaubattia orchard (which is now the Fruit
Experiment Station) was laid oub by one Mr. Crew, whose

‘services were obtained by the Forest Department for the

purpose. A present fruit-growing has extended to several parts

‘of the Hills, the more important places being Chaubattia

Ramgarh, Kausani, Bowali, Jelna, Khali, Ranikhet, Seoni and

-geveral ofhers.

Among the fruits grown, the apple holds the field with
about 6,000 acres under it, though the area under peach, plum
and pear is not inconsiderable. Judged from the standpoints of
tree growth and bearing habit, Kumaun probably occupies
only the fourth place in India in so far as deciduous fruit-
growing is concerned. Its importance seems to liein the fact

‘that it is the produce, espeoially of. the apple, _from this region
‘$hat reaches the markets in the plains the earliest in the season,

hen the fruits of Kashmir and Kulu are still ripening on the
X-eesﬁ rl?hisr is & decided advantage in the development of the
hill fruit industry on the Knmauns. On the other band, the
tract is generally very slopy and very steep 1n some places, and

‘the area suitable for fryib cultivation is therefore, likely to be

limited. Moreover, the summer weather characterised by severe
hailstorths is generally unfa,'vourable to the young crop of fru%ts.
These factors make one seriously $0 dpubt 1? the Kumsaun Hills
will ever succeed in more than supplying & limited markes.

_ blems that confront the grower of fruits in this
regioih;e%%rtla or less the same as elsewhere. The T. C A R
has financed & Hill Fruit Rescarch Scheme at Chaubattia Fruit
Experiment Station for the last nearly twelve years. Under
this. several investigations were undertaken on different aspects
of fruit cultivation. The work is now in 1fs second stage and
that is the development of the Qrcha,gds in the tract on the bp.sus
of results achieved. A summarised version of the conclusions

‘derived from this scheme is given below:

\
A major parb of the work has been on the appls. Rootstock

ltrials with three scion varieties, viz., Delicious, Jonathan and

" and five rootstocks, viz., Crab C, Malling II and XIIT
ﬁ’;ﬁﬁﬁﬁw and 793, bave indicated that Rymer among tha
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scions and Crab C among the stocks are the most vigorous.

With Jonathan, the only variety which has come to bearing

yeb, it is concluded that Malling 1T induces earlinessin firsh
cropping.  Between ‘frame-working’ and ‘top-working’ as a
means of superimposing good market varieties on unprofitable
trees the former has been determined $o register greater scion

take, greater total growth and a larger number of spurs and

fruits. For frame-working, the month of March is recommended.
A manurial trial
and potash, singly and in combination on the vigour of apple
trees is in its fourth year. Data of the first year indicated that
the main effects of superphosphate were significant but in the
next three years no significant results have been registered.

been of little avail in rooting hardwood and softwood cuttings
of apple rootstocks. To indugce shy-rooting stooled and layered

stocks o root more profusely, wire-ringing the half mature shoot
and mounding it with eart

clonal propagation of weak stocks such as Malling II and
Merton 793, stooling is recommended, while the vigorous types
like Crab C, Malling XIII and Merton 779 are best raised from
layers. In the propagation of apple scion varieties budding in

September is the best; it does not materially effect the results.

whether the bud is inserted on the stock with wood piece
attached to it or without it; for grafting, the whip and tongue
method 18 the most successful; and, a bandage made of melted
resin, beeswaX and tallow in the proportion of 4:2:1 is superior

to ordinary clay. By thinning of fruits, the size and colour

improves and no loss in the gross weight of the crop from
thinned trees is sustained. It is maintained that the early
varieties of apple should be thinned 30 days after full blossom
while with late varieties the period may be extended by another
ten days. It is also determined that the severity of thinning
with early varieties should be restricted to leave ‘ome fruit to 30
leaves’ and with the late varieties ‘one fruit to 95 leaves’,
Ringing of the bark performed in the first week of April hag
forced unbearing trees to crop within one season of the operation.
The fruits on pyramid shaped trees are found to suffer much

less damage than those on vase shaped trees when hail storms .
& paper -

occur. Of several methods tried for storing apples,

wrap coated with linseed oil was seen to retain the fruit in
sound condition for two months after harvest.

Several other miscellaneous investigations have also been
conducted, the more important results of which are, that (1) a.

bo study the effect of nitrogen, phosphoric acid -

Application of various plant hormones by different methods have -

h has shown promise. For the-
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i 1 t of orchards
nor t is to be preferred for the laying ou ,
l?‘zo)lti}: iS%:?;telr to grub out an old orchard and plant out a new

i ing it wi i 1d trees
i nter-planting it with a view %o clear the o
;:1?2:3(1(3? ixllter-cgoppingoof young orchards with diverse crops
’

- like potatoes, chillies, radish, soya bean, etc., has no effect on

i i the potato none of
h of the fruit trees but excepting the
:}]iz %Emt crops give a return commensurate with the expense
nourred on them, (4) an oak leaf mulch given to: peach
:)roha,rds reduces natural fruit drop, and (5) dehorning of

unproductive peach trees followed by manuring rejuvenates -

‘them.

i d diseases affecting
here are several important pests an : A
fruit‘.Ttreees in this tract. Several years of trial with the

parasite, Aphelinus mali, on the woolly aphis pest of apples

has proved to _the workers here that if fails to check the pest

effectively. In Kumaun, it is now controlled by soft soap

nicotine solution applied in the summer months. Parallel to

the control of the pest, the inherent resistance of. several

i i ton group,
ks to if has been examined and the Mer ]
g)!g;itl?:ttia locgl type' and certain Russian seedlings of wild

‘apple have been isolated as promising. Efforts are now being

i 1 tstock

to multiply these stocks and study their roobstg
ni]a‘a,dl(iatiesowi‘oh % g’iZW to the possibility of confining propagation
gf apple varieties on these alone. The pink disease of the apple

caused by a fungus is controlled by cutting away affected

branches and applying red lead — copper carbonate paste o the

.exposed surfaces. The San Jose scale pest is effectively checked

by the dormant spray of Diesel oil emulsion recommended at
Kashmir. '

The tracts between 4,000 and 5,000 feet on these hills seem

to be very well suited for citrus cultivation. In an orchard

iles from Ranikhet, Malta, Sangtra a.nd the lemon
f;’:;%gthgefh?vyizsg prolific bearing in sPite aof the .fg.ot tha,év Ehle
orchard is maintained under purely rainfed conditions. 1(;
Malta trees are dwarf, their fruits hra,ve atbained _norma
E].“e exhibit a thin peel and are juicy. The Sangtra trees on
tho ther hand are well grown but the fruib is small sized, scanty
t};e, 0 ea.n d pithy. It appeared as though these fruits could be
?ur&lll:f improved upon if the orchards were irrigated.

battia Fruit Station, a pyrethrum plantation of

1A'b fiislée (;E?'; is in its' third year of growth. It is reported
nl?&é % wer};ng is confined to the months of May and J une and
'zhae‘ arfnual average yield of flowers comes to only about 60
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pounds - per acfe. Trials have shown that the flower contains.

the maXimum pyrethrin when half the disec florets have fully
opened. The pyrethrin content of the flower in phe first year is
said- to be as high as 14 percent, decreasing to one percent in
the third year of cultivation. The crop is neither manured nor

irrigated. There has been no impetus to the extension of this.

crop for want of markefs.

Sabour (Bihar): Bihar is reported to have 3,29400 acres
under fruits of which nearly 70 percent is occupied by mango,
15 percent by litchi and the rest by miscellaneous fruits such as
the banana, papaya etc.

The average annual rainfall at Sabour is about 45 inches.
The maximum temperature goes up to 110 degrees F. and the
minimum comes down to 39 degrees F. .

The general practices of this tract are much the same as
elsewhere demanding certain basic improvements such as, trial
and isolation of promising types, propagation and planting of
clones from known performers, application of the best manures
in economic doses etc. Bihar, however, claims to have two
problems peculiar to itself. One is the phenomenon of
irregularity in bearing of the mango and to this considerable
importance is being aftached. It is said that a bumper crop
year may be followed by one, two or more lean years. Since
there is no definite periodicity in the oycle of years yielding
large crops the orchardist remains uncertain of the returns from
his mango trees until the crop is actually on. This defect of
‘the mango is believed to be due $o complex environmental and
physiological causes and therefore, capable of correction to
gsome extent. The second problem is that Bihar soils are
deficient in nitrogen. It is visualised that regular application

of nitrogen manures would promote growth and bearing of
fruit trees.

The Fruit Research Scheme, Bihar, in progress at the
Horticultural Research Station, Sabour is for the purpose of
carrying out research on fruits in the plains of the two

neighbouring * provinces of the Unifed Provinces and Bihar.
The programme for each of the orops dealt with bas a manurial
trial included in it. Much of the work on mango has for its

object the elucidation of factors which would make it a regular
bearer. In addition to these, a few investigations on rootistocks,

performance of hybrids, renovation and rejuvenation of o]d
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mango orchards, propagation of the litchi and inbreeding the
papaya to evolve pure lines, are also included. The scheme is
now in its twelfth year. While several of the eXperiments are
either still in progress or have been suspended for want of
adequate facilities, results of some have bécowe available and
are now being recommended for general adaption in the ftract.
A brief account of the results of research is given below:

Favourable climatic features such as dry spells and cloudless
weather from December onwards till March result in good fruit
get in the mango. Severe hopper attack is associated with rainy, -
damp weather during the same period and spray trials with fish
oil rosin soap and soapnut decoction and sulphur dusting have
been proposed for its control. Deblossoming and defruiting of
the trees in one season with a view to stimulate flowering in the
succeeding, have given no conclusive results. Smudging of trees
has shown a stimulating effect on growth and enhanced to some
extent the breaking of already differentiated flower buds. The
trees can be ringed to induce flowering but the operation has a
deteriorating effect on the trees. It is considered, however, that
if this is done judiciously in the first week of August confining
ringing to the branches, limiting the width of ring to one-fourth
inch and applying a dose of manure to the tree soon after, no
harmful effects may result. Trees, resulting from eight crosses
between the more important commeroial varieties, are in their
second year of growth. An experiment to study the effect of
stock — scion relationship on flowering and fruiting of the
mango has been laid out with siX scions on ten seedling stocks.
The trees are five year old and have yet to come to bearing.
Another trial to study the effect of what is termed as a dwarf
mango variety (Kalapady) on a vigorous type (Langra) when
used directly as a seedling rootstock and also as & foster mother
has just been commenced. The performance of budded plants
and side-grafts is being compared Air—layering (gootie) as an
alternate method of propagation of the mango is being tried but
the success amounts to only about forty per cent. It is thought
that the use of growth promoting substances would give better
results, though work in this direction has not yet been
commenced. It is not clear what special advantages this method
is expeocted to offer, when budding and side-grafting are already
tested and found to meet with more than average success. Pot
culture experiments conducted with pure quartz sand as the
medium and N. P. K., and their different combinations as
nutrients have brought out typical deficiency symptoms on the
mango plants. Potash starved plants show withering and scorching
of leaf and die back of twigs. Phosphate deficient plants exhibit
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peculiar reddish eruptions on the blade of i

their premature fall. Those without nitroae;hearzea‘;tiﬁgglgg 1}0
has been found that a corrective a,pplioa.tiog of Potash tg t E
suffering from its deficiendy brings about their complete reco oy
It is also seen that the plants which receive full doges of Nverya
K record a steady increase in growth. They come to i"n
bea.rlng but the fruits do not reach maturity., Thig s
fruit drop is attributed to the young age of the trg;:ml?gggi

experiment and the fact that they are beingbgrown In pots

Renovation of neglected young orghs i :
clean culture and t’majnuriyng. ¢ Ovekrl::g:vé:dacog mﬁ) lished by
1mmproved by th.inning out alternate trees. Rejuvengg a.rdsf are
trees by dehorning and forming a new head 18 not DR
a8 such trees fail to make sufficient new growth. Re lsu09833f111
old orchards by & new set of plants on the same site pi:‘ nft ng of
It is found possible to intercrop the land with all kindsg efa,mble.
crops as long as the land is not shaded by the ¢ 0, food
afterwards by growing, in the rainy season only. ¢ o fnd
thrive even upder gha.de. The important GOmmegéia,ltog S _th_a.h
of the mango in this region are Langra, Bombai Zardal arlotios
and Alfonso Local. » “ardaly, Sepia

The cultural trials at Sabour struck me fo b i imi
“to those pursued at Chaubattia. In some insta:l(?eltls htnhee;s 81‘1;1111112.1-
are slml_la,r. and in some others they provide a sharp conin'a,isi;El
Bark ringing in both places induces flowering and  brinog
unthrifty trees to bearing, but while at Chaubatsia the metk?bs
is now being recommended for wider application in the t ;
Sabour is still to decide if it is safe enough in regard to itg ffr o
on the future growth of the tree. Grubbing outoold orcha.rs bodg
planting out anew is attended with no harmful effecss 1 S‘:hnd
place. Raising of intercrops has been seen o have no eIflf e11; .
. the growth of the orchard trees both at Chaubattis, a,ndJ go o
but in the former place excepting the potato, none of tp a,bgur
crops tried gave any profitable outturn. Sabour, on the OE or
hand, ﬁnds growing of food crops in the early 3’7eé.rs ang fodher
crops during the rainy season, in the later years, not ¢n] o
but‘ incidentally keeps the orchard clean, g prox’red re 'yt, g
maintaining the orchard healthy. Dehorning old pgzésﬁ etrég;

rejuvenates them at Chaubattia, g1ving them a new lease of life

new growth which would build up the tree afresh.

Bengal: It is reported that 7,29,200 acres are under fruits

and vegetables, but the area und i
) different fruits is not known. nder fruits sep arately or under
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The maximum temperature is reported o reach 104 degrees
F. in the summer and the minimum down to 48 degrees F. in
the winter. The average rainfall amounts to nearly 60 inches,
received chiefly between June and September.

Several fruits including the mango, banana, papaya, litchi,
jack, guava, custard apple, pineapple, roselle, olive etc., find &
congenial home in Bengal. The plum, peach and pear are
grown in a limited area on the Darjeeling Hills. Murshidabad
is noted for its mango and litchi crops and Dacca, for its

Rampur variety of banana.

Fruit-growing in the province is still in an undeveloped
state. Though several fruite are under cultivation, others yet
may probably be introduced with advantage. Of those in
existence, some have become popular due o their adaptability
to the tract and their extension appears to be overdue.

As a marked distinction from other provinces and States of
India where fruit research is in some stage of progress, Bengal
has yet to plan a scheme of basio research concerning problems
of propagation, nursery and cultural practices, etc. The
Hortioultural Research Station at Krishnagar is about 46 acres
in extent. Work on fruits and vegetables is envisaged. Variety
collections of mango and litchi are now about 11 years old but
no performance records are being maintained. There is also a
mango propagabion plot where trees of commercial varieties are
being grown so as to yield propagation material of these for
supply of plants to the public. The only experiment in progress
is a spacing trial for pineapples. .

Vegetable crops of beans, spinach, brinjal, capsicum, ladies -
fingers, etc., are being raised for seed multiplicasion.

For post-war extension, the following programme in regard
to fruit and vegetables has been drawn up—(1) Extension of
area under quick-growing fruits such as papaya, pineapple, Cape
gooseberry, bananas, efc. (2) Renovation of old orchards.
This is contemplated to be put into effect by arranging
application of Ammonium sulphate at one ton per acre. 'This
manure and its dose have been decided upon through personal
experience of the cultivator but hag no eXperimentalosupport fo
it.  (3) Multiplication of seed of plains, vegetables (4) Training
of malis for helping the orchard owners and vegetable growers,
and (5) Fruit research for the plains of Bengal, details of which
have not yet been worked out. T o
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Bangalore (Mysore State): The Mysore State claims to
possess nearly 50,000 acres under fruits. The mango leads with
26,000 acres, followed by banana with 18,000 acres, oranges with
2,000 acres and the rest nunder miscellaneous fruits such as the
apple, pomegrante, pineapple ete. The annual rainfall averages
aboub 33 inches distributed uniformily from March to December.
The maximum annual temperature reaches up to 100 degrees F.
and the minimum comes down to 46 degrees F.

The Mysore State represents the meeting line of tropical
and sub-tropical zones and therefore combines in itself a set of
climatic features which lend themselves in some degree to the
culture of fruits normally differing very widely in their require-
ments. I is for this reason that a typical tropical fruit such as
the mango and a typical temperate fruit such as the apple can
both be found growing here in juXta-position. It is open fo
question, however, if either of these do reach perfection in such
an environment. The tract lying as it does about 3,000 feet
above sea level, should on the other hand, be ideally suited for
fruits characteristic of a semi-tropical zone. A set of such fruits
may probably consist of the loquat, fig, sapota, phalsa, jujube,
- pomegranate, avocado, lime, lemon and the mandarin oranges.

The general pattern of the problems that confront the
grower of this region does not present any unusual features.
The fertile surface soil, the well-distributed rainfall extending
from March to December, the moderate summer heat, the mild
winter the aspect and the lay of the land, all promote early rapid
growth and thrifty bearing of the trees. But if 18 doubtful if
the critical requirements of temperature and humidity of each
type at specific stages of growth and maburity of the fruit, in
order to bring out the best colour, flavour and taste, are met
with. It may, therefore, be inberesting to compare the quality
of such fruits as the mango grown in this region and of those
grown in other representative tracts in order to test the
superiority of each fruit that is grown in Mysore,

The main horticultural resea
by I. C. A. R)) has for its object
of apple cultivation in the State and also a trial of nine different

kinds of miscellaneous fruits viz., pineapple, fig, peach, papaya,
guava, libehi, avocado, sapota and strawberry.

rch (which is being financed
he investigation of possibilities

The research on apple

18 considered to be the most
important. It is reported thab

there are only 57 acres under this

i Bangalore. Broadly speaking, it appears a8
‘.;]g;%zl})}o%feoogd;gor: ngtabe is unfit for apple growing because,

~ attempt is being ma

- stocks.
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fruit and that appreciable extension is not possible because the

sultivation of apple meets with success only in some speoially

favourable areas in the tract such as those that occur in the

. i i ts of this fruit wiz.fM\
: de the baslc requiremen WiZ.flon
izlxllzidz?'al?lgoz;inter cold which is necessary to release the &

‘from dormancy. It is for this reason that, though numer
r .

. ; Rome Beauty, has met with
varigtles haveé 2?5;1111 jéézg.s%nflgr.on% oo po_ssible to estab138h
a fair am(‘mél stry of any dimensions with a single variety which
an apple In l;.resy ootly with standard commercial varieties of
aghbisz);l‘%?gf Indri)a such as Kashmir or Kulu. The research on
othe

this fruit therefore, is being pursued with a purely limited
- 1 ) . .

biective and thab is, o put into the hands of growers favourably
objectiv ,

tvated for the cultivation of the apple, a reliablo guido to tho
Bl

i ot on the existing practices. The
;:lmproyemgan'ﬁ: ggega?&gak}éi El?ssa,rghatta. Fruit Research Sg;a.lt';lo_n
'!nvestl_ga:éi lpaﬁs (1) to increase the life of the apple tree vlvéuc is
}nclu@e 1'11 short in this region being only abput 12 to yea,r?i,
imordinasey ¢ rootstocks which would resist collar rot z_ml
(2) %0 determtr(l;) to ascertain the most effective and 6001(1101]'_).103:{
wooly e f fertilisers with or without the normal os:ho
combination 7 (4) to isolate varieties more promusing than
sheep ma.m;re(f,) to study in detail the incidence oﬁ co]la}' 11.-313
Rome Do zo its effective control and (6) to prOVIdg suitable
e 1?{0‘17(11?: and fungicides to combatb other pests and diseases.
insec

: o ;
i igabi : erent stages of progress an
'he investigations are in diff g

the results of several are awaited. The rootstock trial has given
‘the re

. ing XII and XV are the most vigorous
indicatiors thif&lllviI:glhgoarﬁIII. Rome Beg.uty‘ on Malhng }f(V
followed by ted to have given the highest yields so a.tt._
stock 13 I'e.PO.rof these stocks along with the 1ntrod130t1onAo
Multipliost o7 baccata from local orchards is in progress. An
plants of Dyrus de to raise gooties of the d}ff_eljept variebies

t the station to study their possibilities as root-
of the a.pple_aa- desert varieties and four culinary varieties are
X N.med ?iir performance. Rome Beauty and Glengyle
being obseweh former and Lord Wolsley among the latter are
Red among t1e signs of promising performance in regard to
said to showlds © For propa,ga.tion of the apple scion variebies,
Vigol‘;r a?da};@y sort are best when they are one year old. Tue
gbocks O

best th of operation is December and the optimum method
est mon

ig T-budding, with or without the piece of wood attached to the
is T-bu )
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shield. TIn a combined manurial and irrigation experiment with

variety Rome Beauty, ring and furrow methods of irrigation, and
- N.

MW stems of irrigation, with or withont sheep manure and with K

Gahasb viclded well. A pollination experiment has brought out
Wt Rome Beauty and Versfiel

“Bther varieties. Hand pollination is found superior bo wind or
inseot pollination. Thinning trials indicate that leavin
or four fruibs to a spur is the most economical.

One peculiar charactersstic of

bearing of two crops of fruit in the same vear. The trees are
reported to blossom mnaturally for & second tiume soon after the
main orop is harvested in June. These flowers set fruit which
mabures in February next. It is noted that because of thig
phenomenon the trees are thrown out of equilibrium making
them irregular in bearing if this phase is Jeft to work out by
itgelf mnasurally. Therefore, it is 8 comm

Gontrol the conditions under which bhe sacond crop matures.
Boon after the June orop 18 harvested, the trees are brought to
artificial rest by defoliation and hard root pruning. The second
orop of blossoms is encouraged by manuring and irrigation.
These steps, it is claimed, regulate the bearin

dependable double orop in each year.

probably be attributed the
this region.

To this feabure may
very short life of the apple tree in

In the trial of miscellan
have, as yet becomse available.
work on the fig varietal collecti
the several varieties of fig int
identified as Ficus palmata,
which do not reach maturity and examination revealed that the
flowers borne were all male,
variety have been top-worked to bhe obher varieties 4t the

“station. A summary of the observations in relation to this %
is ag follows (1) Ficus pabmata plants are more vigorous in
growth than the other varieties under trial (2) Budding of fig

Some interesting side-lines of

than that budded

‘gtation from bhe

P. K. combinations, applied with and without a basal

-

ds are the two best pollinizers for -

g three

bhe apple in this tract is it .

on practice now to-.

g habit ensuring a .

eous fraits no oubstanding types .
on are worthy of mention. Of -
roduced is one from Bezwads .
This type is seen to produce fruits .

Thereafter, the plants of this

Ype -

chard performance -
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i the
is indicative that early budding lessens
of tho stooke atnc?olzs I’%ifZeneral inference qf the workers at ﬂég
vigour of Bhe 3 se; observations is thab F;lcués 5qlma:gr§§§ be
ion varieties and that it 18 pr
gseghasbzég?glg égr gzgissgilsook when the plants are two years old.
o the
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THE CONTROL OF THE CHIEF DISEASES OF RICE
AS A MEANS OF INCREASING PRODUCTION

By -
K. M, THOMAS, B. A, M. S, D. I. C.,
and 4
C. 5. KRISHNASWAMY, B. A., B. sc., (Ag.),
Agricultural Resea:ch Iastitute, Coimbatore.

Introduction: Though no organised survey of the diseases
of the rice crop has been made on an All-India basis, and an
estimate of the losses caused in the country computed with any
degree of accuracy, it may be safely asserted from the eXperience
gained in the Madras province during the last two decades, that
India loses annually nearly a tenth of her potential produce"
from the ravages of fungus diseages. The number of diseases
recorded in India, are many. Some occur in a chronic form
causing what would appear to be negligible losses from the
individual cultivator’s point of view, but which considered in
the aggregate are responsible for the loss of several thousand tons
of rice per year. Remedial measures for such diseases are either
unknown or uneconomic. Other diseases not so negligible from
the individual cultivator's point of view fall in a different
category. These break out periodically in an epiphytotic form.
The epidemic spreads with great rapidity from field to field over
extensive areas sinvolving several thousands of acres often
causing losses ranging upto 80 per cent of the crop. It is the
control of this category of diseases that holds out promise of a
substantial increase in the production of rice within the country,
An attempt is made in this paper to recount the salient features
of the study of two major diseases of the rice crop and to outline

proposals for preventing such extensive losses as are incurred by
individual cultivators.

'

THE MAJOR RICE DISEASES IN SOUTH INDIA.
I. ‘BLAST’ OF RICE

By far the most important disease in South India is the
‘blast’ disease caused by the fungus, Piricularia oryzae. This
disease is of world-wide occurance and is reported to be of great
economio importance in Japan, Italy, Bulgaria, the Philippines
and Louisiana. It is not known, what losses it causes in other
rice-growing countries like Burmah, Siam, China and Indo-
China. In India, the disease has been recorded in Madras,
Bengal, Bihar, Orissa, the Central Provinces, Mysore and Coorg.
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In South India, the first record was from the Tanjore District in
1918.  McRae (1918) computed the loss in an infected locality
in the Tanjore District at 69 per cent of the crop. The disease
has-since been found to have spread throughout the rice-growing
areas of the province. Tho intensity of ths disease, however,
varies from place to place and from season o season depending
on various factors which influence the multiplication and spread
of the inoculum. The chief factors are (1) the suscepbibility of
the variety of rice grown (2) the weather conditions at the
. heading period of the crop and (3) the nitrogen-status of the soil.
In ocerbain tracts where the varieties grown are very susceptible
bo infection, the disease periodically breaks out in an epidemia
form during the cold weather months—December to February
during which the mild sun and dewy nights are favourable for
the development and spread of the disease. Such is the case
in Nellore, Tanjore and Chittoor districts where the disease ‘ig
& serious limiting factpr in rice-production. In tracts where the
favourite varietics happen to be less susceptibl® or more tolerant
to the disease, the loss on account of ‘blast’ varies from almost
nothing to about 25 per cent depending on the weather
conditions experienced at the heading stage.

Results of Investigations: McRae isolated Piricularia from
gome cereals and wild grasses besides rice and made s‘uud@es on
their morphology and pathogenicity. He found that the isolate
from rice, ragi (K. coracana) and the grassPanicum repens
would not infect one another though all these isolates are
infective on wheat, barley and oats. The ragi isolate wag
infective on Italian millet and wice versa. More precise work
subsequently done has however, shown that the fungus on
Panicum repens does go to rjce. Two other grass hogtg
Digitaria marginata and Dinebra raéroflera have since bheen
found infected with the rice strain of Piricularia. Of thege
three hosts, Panicum repens is found as an ubiquitous grass on
the field bunds in all rice growing areas and whose growth the
cultivators encourage for its soil-binding qualities.

Nature of the Disease: The discase attacks the rice plant in
all stages of growth from the nursery to the earhead staae, In
the nursery, affected seedlings wither and die. This is the one
stage in the life cycle of the crop in which direct contro]

“measures like the application of fungicides are feasible. -

Experiments in Madras have shovyn that spraying of nurser;
with Brodeaux mixture and the dipping of the aerial p Oftionng?

the seedlings in BordeauX mixture at the time of transplanting
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are effective. But the major problem of blast control ocours in

- the transplanted field. The fungus first attacks the leaves where
. the inoculum is multiplied and eventually attacks the culm,

branches of the panicle and individual glumes, depending on the

manifests itself in thfgnodes and the ‘neck’ or base of the
panicle arresting the fléw of nutrition to the earhead. Infected
nodes and neck turn black and necrotic. The glumes fail to get

filled and become chaffy.

" golerance of the va,riett?o the disease. On thé culm the disease

Control Measures: Mention has already been made of the
feasibility of fungicidal application in the nursery stage of the
disease. DBut this represents only a fringe of the problem. Such
measures are impossible in & fransplanted crop which runs fo
over 8 million acres in Madras province alone. Realising the
futility of direct control measures, Thomas (1930) initiated the
study of varietal resistance. Since then over 250 cultures of
rice, 33 of which were obtained from parts of India, outside
Madras, were tested for their relative resistance to blast’.

The following table is typical of the wide range of
susceptibility to the disease. It also shows that only one
variety is completely resistant to ‘blast’.

TABLE I:— Relative resistance of 30 sirains of rice
(Average of 4 seasons.)

S. Name of Percentage of S. Name of Percentage of

No. variety. incidenoce, No. variety. incidence.
1 Co. 1 184 16 Adt. 8 134
2 ., 2 96°0- 17 , 10 | 483%
3 , 3 191 18, 11 21'5
4 y 4 19 y 13 117
5 s 8 137 20 , 18 242
6 y 11 103 21 » 19 347
7, 13 309 % , ol 116
8 » 18 87 23 , 22 119
9 y 16 . 94 24  Ptb. 4 129
10 19 172 o5 , 16 75
11 Geb. 24 16°6. 26  Mtu. 15 102
12 Adt. 2 185 27 y 9 157
13 , 3 453 98 Ban. 6 169
14 w 4 218 29 . 9 112
15 , O 89 30 12 100

* Control variety.
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TABLE I1:— Showing the list
highly resistant to ‘blast’
consistently during the four y
experimental conditions.

of cultures that remained
Pirirularia oryzae neck infection
ears of trials, in Coimbatore under

. Duratio§¥%§n o. of years
S. No. Variety. day§ N testeﬂ.

1 2 3 " 4
1 Co. 4 180 Long 4
2 Co. 16 180 Long 4
3 Ptb. 16 155 Medium 4
4 1979 187 Long 4
5 2364 190 Long 4
6 2380 186 Long 4
7 2496 / 186 Long 4
8 2501 186 Long 4
9 2507 173 Long 4
10 2552 190 Long 4
11 2554 190 Long 4
12 2555 190 Long 4
13 2713 . 181 Long 4
14 2744 189 Long 4
15 3185 185 Long 4
16 3273 190 Long 4
17 3381 183 Long 4
18 3458 189 Long 4
19 3635 190 Long 4
20 3820 180 Long "4
21 3839 180 Long 4
22 3840 175 Long 4
23 . 3883 172 Long 4
24 3892 175 Long 4
25 394] 173 Long 4
26 4067 169 Long 4
27 4070 169 Long 4
28 8036 183 Long 4
29 8037 180 Long 4
30 8348 183 Long 4

In the earlier years two cultures viz.,, Co. 4 3
sbrains evolved by the Paddy Speocialist,
to be highly resistant. Subsequent work

nd G. E, B. 24 both
Madras, were found
has, however, shown

apparent resistance of
It breaks down under
cessive application of
8 were utilised by the
sation with suscepbible
tant cultures have been

G. E. B. 24 was not a reliable factor,
certain conditions such as the ox
nitrogenous manures. Both these strain
Paddy Specialist, Madras, for hybridi
varieties of rice and several ‘blast’ resis
evolved.

-gvailable for multiplication. -

“multiply these resistant strains. If a start 1

. ol n?‘fﬁ";“‘ L PSWIRE IR ’%L‘
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r : of a susceptible strain with a resistant one

i 01;};11.2 regggf?;:?; rice. Thg widely divergenlf condlmogs of
s "Il1 clim};,be seasons, cultivation practices, durabion of varieties
.sold’ g,va.ila.bi,liﬁy of water supply, render it necessary to hmie a
s large number of varieties which are suited to-each' tract.
Coc a’t%lita.n varieties which would thrive under a _variety of
Coan;})_pns are almost unknown. Added to this, prejudices die
~ch((111 I?J_‘he rower, accustomed during several years to one or
,fa'r vatiebies in his fract, would not give them up for an_cifli!ler
WO h shows even slight difference in grain size, colout, milling

Y Skin ualities. In extreme cases he insists even on the
o 'GOC;a.r (;gol%ur of the glume (husk) which has little or nothing
E:rgécgvibh the market value of his produce. So the problem

confronting the breeder is not merely the substitution of a

resistant strain for a highly susceptible one, but the most

ing straing which
-complicated and prolonged process of producing

i i haracters of the old
gronomic and morphological ¢ :
gi%ﬁgtgf g?th ‘blast’ resistance superimposed on them. With

‘the paucity of suitable varieties-to be used as resistant parents,

the need for evolving resistant varieties to suit various traocts,

-and the fastidious demands of growers, the task of the breeder

was colossal. Nevertheless, it must be said to the oredit of

St - s
i ialists in Madras that they set their hear
:gci(;fis;vgil;iai(}z %E:ggllzrtz and with the colloboration of the

] 1si ial to the most

i subjected all promising materia .
Myczlgsg Istisv::o ha.v]e succeeded in evolving several %lsea..se-
;;gi()sl;iaat strains during the space of about 20-years of intensive

i i ) i i t to ‘blast’
: strains which are highly resistan .
zz:zl;;se 932:: E:fxxger the most adverse condifions and which are

otherwise good yielders are ready for release. But the

distribution of these over long areas in the normal courss would

+ is gi the utmost
ears as long as the grower is given
Flizoggiegat’;]ak% them or reject them. It is  therefore suggested

‘that in order that the remarkable achievement of the Madras

Agricultural Department may bear quick results, a system

d by virtue of Whiol_x ‘blast’ resistang
_as;hm_ﬂdS O?epaggr;’lvzre | gyrown- exclusively in all those tracts
’:glgaé;g the disease is known to occur in an epiphytotic form.

i i i3 adopted, the freedom v,ested. with the
I tb;stopoéfgosel his ogvn variety will be restngﬁed to the
f:ggf of about half a dozen resistant cultures

Multiplication of Resistant Strains: The i

»
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of ‘seed farm’ it is estimated that at the end

enough seed could be produced for planting 6
the following statement shows:—

of three years

Area of seed farm ab start ... 20 acres.
Seed rate per acre e 30 1bs.
Average yield per acre e 2,000 1bs.
Seed available at the end
of the first year e 20X 2,000 = 40,000 Ibs.
D e N R E

Seed available at the end
of the second year

Area that could be sown

by cultivators in the ... -ZQ’@Q’QQQ-BS,%’Y acres.
third year 30

Seed produced by the
cultivators at the end
of three years (on® per
cent of total produce.)

1,330 x 2,000 = 26,60,000 1bs.

88,667 % 2,000 =177
million )bs.

’
In the meanwhile, fresh resistant strains which are in advance-

stage of evolution would become available fo
these would naturally offer a wider range
for the growers to choose from. -

r multiplication and
of resistant varieties

It is therefore suggested that the past and present efforts of
the Madras Agricultural Department to evolye ‘blast’ resistant
strains of rice should receive the filip it deserves and that a
scheme for mulbiplying the seed of ‘blast’ resistant strains
should be taken up ag expeditiously as possible.

The disease in relation to manurin
is need for a note of warning. Experiments carried out at
Coimbatore have definitely shown that excessive application of
nitrogenous manures induce increased susceptibility to disease
especially in the susceptible varieties. Another feature is that

‘bolerant varieties which yield well in normal years show a

+

Meak-down in -their tolerance when nitrogenous manures are
gupplied in excess. Under the conditions of the eXperiment 20

-to 25 pounds of nitrogen per acre appear to be about the optimum

{ dosage,but no claim is made that it is true of all conditions,

Lol

..\

AN
ﬁ\.\-——m- '

0,000 acres as

g: In this gonnection there-
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II. ‘FOOT ROT’' OF RICE.

isen in importance in South India is the *foot

) The d1seca;’s‘(13£§Xfi);n thep fungus Fusarium moniliforme var
e dlsea’i?]iis disease is closely allied to the famous ‘Bakane’
disoaso f Japan and the ‘man rice’ disease of Britisk Guiana.
dlseaser%oorged by Thomas (1930) in the Godavari District of
j1[\;;? Vg?:,s province but has since been recorded in Coimbatore,
Csinoleput and Malabar District in Madras and in some
T like Assam. Though dlsoontlmlqllsly distributed at
gf'g:elgg eiy virbue of its seed-borne nature it is a potential danger

to rice production in India.

i : i ts the crop in all

the Disease: The disease affec
tag r:alt)‘gte i:fmostly destructive in the seedling stages, when the
Slalo?ﬁ ‘are a forb-night to six weeks old. The most conspicuous
gyagpiom of the disease in the nursery is the appearance of pale

-abnormally enlongated slender plants which subsequently die in

imating the nursery. Seedlings may also
‘!a,_rgt? I;ixél%?zswi%}i%ut manifesting the over-growth phenomenon.
o 1:}?1r transplanted crop the characterestic symptom is the
g'n ea.?a.noe of stray tall lanky tillers which come to shot blade
egﬁier than the rest of the crop but bearing pale green fﬂf;gs
which shoot up conspicuously above the general level o e

crop.

Tnvestigation of the disease in Coimbatore was ta,lf‘en ug) in
1930 and has been pursued since then. The dlseahse 3,3 e‘iﬁ
found to be seed-borne, and the dressing of ¢ eAsee Wl(}
organomercury compounds such as Ceresan and Agrosan

the rate of 1 gram per pound of seed has been found to
gg effective in obtaining complete -control of the disease.
Considerable variation in their susceptibility to the disease
oxists among the varieties grown in the- Provua:eEa%d among-
the resistant varieties may be mentioned e 24, a
gosmopolitan variety of medium duration which is also a
good yielder.

- Control Measures: The control of this disease is not difficult
agd the remedial measures are within qhe means of the cultivator
and can be carried out by him without much eﬁogt. The
high cost of organo-mercury compounds notwithstanding, the
cost of treatment amotnts to less than four annas an acre. |
The fungicides are mnot difficult to obfain in normal times.
It is gratifying to record that one or two la.l?ora,hpry produqbs
made by Professor Seshadri of - Andhra University have in
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the

compare favourably with those obtained

the

ercury ocompounds may be difficult af pre
non-availability of mercury but the startin
when conditions return to normal will be
1946 a large-scale demonstration of the efficac
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eXperiments carried ouf at Coimbator

imported products. Large scale manu
sent owing to

highly wuseful.

e given results which.
from treatment with
facture of organo.

the

g of this industry

re the disease had become

LEUCAENA GLAUL:A-—A Green Leaf Manure Yodder Tree.

By

T. VENKATARAMANSA REDDI.r
Lecturer in Botany, Agricultural Coliege. Bapa t-.

have beer ‘niroduced infio

..In bhe pz.;ﬁ,r I?ffgﬁcl;slef:;ugggzs of the Wur]d. Leu‘caent;

T e s oh introduction This plant '8 a native do

glauqa | Amorion, It belongs to the sub-family ‘»[waosqae uln er

afo%;ﬂeraﬁn%;%:r Legquminosae. 1t is a small ‘ree with large
e N )

increasingly severe year after year. Foxty-hhousand'pounds of
cultivator'’s seed enough to cover an

dressed with Ceresan and Agrosan
demonstration was so convineing to th
has arisen for the wholesale treatm
enfire ftract and arrangements are u
the request. Mention is made of thi
the possibilities of controlling losse
infection of seed-borne diseases like h
provinces like Sind and Bengal
is done in the nursery stage.

ent of the seed in the
nder way to comply with

8 ab least in the.primary
elminthosporiose of,rice in
where considerable damage
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ANNOUNCEMENT. ‘

THE RAMASASTRULU-MUNAGALA PRIZE, 1948,

l. The prize will be awarded in July 1948.

- 2. The prize will be in the form of a Medal and wilf b ded
to the Member of the Upjon who tubmits the best accm:nt :fa:’r.i;ineal

% research or enquiry, carried out by him on any agricaltural subject,
% 3. The subiect matter shall
%j,

. : not exceed
pages type-written on one side.

e st May 1948 ith .
letter showing full name and addyess of ‘the sender. with a covering

The author’s nam

should not be shown on the paper, but should be entered undey a non-de-plum:
5. Four type-written copies of the essay should be sent,

6. The name of the successfu competitor will be

announced and the
rence.

prize awarded at the time of the Confe

7. Papers sabmitted will become’ the property of the Union and the
Union reserves to itself the right of publishing al] or any of the papers.

blished book
by other workers must be ‘acknowledged. ehe o0k reports of papers

§ 9. Any further particulars may be obtained from the Secretary, Madras

8. All reference in the paper to pu

Agricultural Students” Union, Lawley Road, P, O.; Coimbatore.

C. Bal«uubramam’am,
Secretary.

WWWWWIMNWWWWQQ

/

area of 1,000 acres were.
G. The effect of this.
e growers that a demand .

8 eXperience only to show

in length twelve foolscap %
; i otify the Secret f -
Agricultural Students’ Union not later than th y 1948 wigh s Madras %

lobose heads of white flowers, glaucous foliage with narrow
globo

Leucaena Slavcg.

FRNY
3650 :
TP o THE HOT

. ide range of
flat strap-shaped pods. It has a wi
aguttqblszgfsi;nghe tropiosl.) Its chief use is for fuel. In max_iy
2:)?1;113ries it is grown as a shade plant in plantation crops. In
3
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Guntur district, it is planted around betel vi
providing shade. It is locally known ag “ Naga‘;il;:sa%?}':lens for

Tt is very quick growing and ca in

' k pable of

measuring 16 feet in length and 2 inches iI? rg&t:}({;l;l(ifrsfnches
year. It stands pruning remarkably well and even mh Onz
outitings of young branches and twigs can be taken in‘or?e? y(:aar

The leaves can be used direct
into compost. irectly as green leaf manure or made

: The leaves and seed of this plant ,
Both cattle and horses devour the I;eawe’sx Ezl;gil;{{ceg%?bh%;l i.erl;

of no use for horses and mules gince it j
! ) it 18
a,namala when fed with leucaena looge hheirf %(;ﬁed g)lilatlthese
g’% branchgs form an a.lmqst exclusive food for .youne eavtes
ey contain a high proportion %f nitrogen and salts ofgp%z:s%

and the dried leaves make g 200d L P
composition of leaf and stemgin fuflﬁflélrx()f;:&' The following is the

| In 100 Parts of Dry Matter.
Ash |

Cellulose Saq
Cell 15'.44
Non-nitrogenous matter . 5%‘28
Nitrogenous matter 21;2

100-00

The ash of the leaves has the following mineral content :—

In 100 Parts of Pure Ash.
Silica

Chlorine 400
Sulphuric acid .. 576
Phosphoric acid ... 218
Lime : . 510
Magnesia 2760
Potash 670
Oxide of iron 24:68
Carbonioc acid 25?32

100-00

———

Leucaena Glauca — A Green Leaf Manure 15T

The seeds are very rich in proteins and mixed with other ’
less nitrogenous food, make very good ration for work animals.
The following is the analysis of seed:—

Water 959
Ash 369
Cellulose 1400
Fat - . 484
Non-nitrogenous matter .. 3824
Nitrogenous matter 29-64

10000

The seed coat is very thick and is responsible for 50 percent
of tho weight of the seed. When decorticated, the kernels
contain more than 50 percent of nitrogenous matter and 9
percent of fat i.e., 87 percent of the total nitrogenmous matter
and 90 percent of the total fat.

The plant can be propagated readily, from seed. Owing to
the thick seed coat, the germination is slow and uneven. But,
if the seeds are steeped in hot water at 60° — 80° C for about
15 minutes prior to sowing, as much as 70 percent germination
can be obtained in about 4 days.

The growing of this plant may be encouraged in all suitable
localities to provide not only green leaf manure but also to serve
a8 a fodder and fuel reserve.

Note:— .Figurcs of analysis are taken from ‘*Green Manurcs.;rr\drMam.xriﬁé". by
P. de Sornya.

4

A
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BUILDING TODAY
GRAIN SsiLOS

With the paramount need for the preservation
of every pound of food produced, India cannot
afford the loss of thousands of tons of food grains

destroyed each year by rats, weevils and other
parasites.

Rats can be controlied—with the ald-of concrete.
Ratproof and Sanitary, Firesafe and thrifty .. . .«
concrete Is the Ideal material for permanent grain
silos (under-ground or above-ground) to meet
individual and community requirements, In addi.
tion concrete grain silos offer maximum protection
against dampness and guarantee a tifetime service
at practically no maintenance cost.

If you need help get in touch with the Cohcrete

Association of India (199, Mount Road, Madras)
which is the technical organisation of the C. M1

THE CEMENT MARKETING GO, OF INDIA, LTD.,

REL B CAS.
SER (g vice

The Madras. Agricultur:a] Students’ Union, Coimbatore.

Proceedings of the General Body Meetingbheld at 5 ». M. om
“Thursday, 15th January 1948.

| General Body Meeting of the Madras Agricultural
'Studﬁftg’ua’Uni%newas held at 5 p. M. on Thursday 156—1—1948

“with the ex-officio President of the Union Sri. M. C. Cherian

in the chair.

Seventy-nine members were present including 62 student
members. :

The notice summoning the meeting was read.

The minutes of the previous General Body Meeting held

_on 5th November 1945 were taken as read as proposed by

A

Bri. C. Vijayaraghavan and seconded by Sri. K. C. Ramakrishna
Ayyar. , N TI;
1 taken up. 8
lection of office bearers was then ap.
vfollovalzleg svgre elected as office bearers for the year 1948:

. Council (16 Members).

' ident :  Principal Ex-officio. -
%" %li.gzl-(}f;sident: "Sri. M. B. V. Narasinga Rao.

' Editor : ., D. Viswanatha R_eddl. .
2.' Seoretary : ,, C.Balasubramania Mudaliar.

. Moffussil Vice-Presidents:

i. C. R. Srinivasa Ayyangar.
| g Sri lg&a,o Bahadur V. Ramanatha Ayyar.
) 7. :: Rao Babadur P. V. Ramiah.

wssil Members : : '
MOﬂS Sri. A. Gopalakrishnaish Naidu. -
9. , A.Gopalan Nair. )
10. , A.Chidambaram Pillai.
11. , A. Ramaswami Ayyar.

Resident Members: .

. . Karun&kart i
ig oo (I‘: g Krishnaswami Ayyar (Mycology).

. Sundaram. .
:Ji-g ” IPE E'EI‘.irneélt, Becretary, Students’ Club (ex-officio).
. 0» iy

” 16 K. R. Balasubramaniam (Student),
CMI 166 oy

When answering our advertisers, please mention * The Madras Agricultural ]ournal



160 The Madras Agricultural Jowrnal

I. Managing Committee (10 Members).

Resident Vice-President.

Editor.

Secretary.

Manager :  Sri. L. Krishnan.
Treasurer: » G. Rangaswami.

Oush QOO =

Members :

6. Sri. P. A, Venkateswara Ayyar.
B.

P.
» K. B. Viswanathan.
» A. Kunhikoran Nambiar. )
R. 8. Ernest, Students’ Club Secretary (ex-officio),.
S. Soundararajan (Student).

»

d
e

”

L. Editorial Board (8 Members).

Editor.

Secretary.

Manager.

Sri. C. 8. Krishnaswami Ayyar (Mycology).
Dr. N. Krishnaswami. A
Sri. T. R. Narayana Ayyar.

» R. 8. Ernest, Secretary, Students’ Club (ex-officio).
» Ratnakar Butkal. . .

OO R

Mr. C. M. John proposed that presentation
and auditor’s report be entruted to th
This was accepted by the house.

of annual reports
€ new managing committee.

Mr. C. M. John proposed and Sri. C. . Krishnaswami
Ayyar (Mycology) seconded that the new managing commiftes

should take all the necessary steps to have the College Day and
Conference at the latest in July of thig year. ' '

Sri. C. 8. Krishnaswami Ayyar (Mycology)'s proposal that
the managing committee should spend at leagt Rs. 100/- from

the Union funds for the sports to be held in February ,1948, was
aocepted by the house.

With a vote of thanks b

_ Y the Secretary the meebing
terminated.

C. Balasubramani an,
16—1—1948,
Secretary.

COLLEGE AND ESTATE NEWS.
* :

Students’ Corner: Sri K. C. Ramakrishna Ayya.r, Lecturer
in Agr?cultura.l Economics, delivered a lecture on 30-—-11-71947
on “Zamindari Bill”. Sri C. YVijayaraghavan, Milletes
Specialist presided.

the eve of transfer to Sri Rao Bahadur P. V. Ramiah
a rogg pk?oto was taken and a dinner arranged on 15—1-+1948
tog bid farewell to the 'outgoing FPrincipal and welcome
M..C. Cherian Esq., the incoming Principal.

Dr. Prescott one of the delegates of the Australian good

will mission addressed the members of the Students’ Club and

vigitors on the development of agriculture in Australia on

9111948,

ning news conveying the assasination of Gandhiji

»stung:altlle ea‘,ﬁ th% residents of the estate. _They were found

rouping round radios to hear furbher information. The

%‘rinoip&l addressed the students at 8 P. M. on 30—1—1948 on

the life and teaching of Gandhiji and the irreparable loss India
has sustained on his death.

—1—1948 was observed as & day of mourning, fasting and
pra,ygrlby]alllthe s?udents. The whole estate was grief stricken.

i f respect o the loss of our Nations’ father

dAzs a‘Jresscilg;:—zdoon 9—p—2-—1948 to cancel the Club day and '

xguuene day and to have an oil painting of Gandhiji fo be
.dj(;p?gyed along with other Jeaders in the Freeman Hall.

[ . .

—9—1948 Mr. K. Madhava Menon, Minister for

A 'Olllbuiz u?lveill?ed a portrait of Gandhiji in the Freeman Hall.
grmula.ine;d why Gandhiis adored by young and old. of all
He cxp ities and what his loss to India and the world is. He
?Omm“ﬁhat everyone should be true to himself and be true to
1ns1ste_‘_, expectations of him. There should be mutual
gj’;i?féf He stressed the need for increased production by

intensive cultivation.
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Departmental Notifications
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d ou 'nal

2
i '3‘5 PATRONS.
'E: . Sri V. Arumugam Pillai, Sundaikamuthur, Coimbatore District.
g 2. Dewan Bahadur C. Arunachala Mudaliar, Zamindar of Chunampet,
. Chingleput District.
2 g 3. ’Sri Lodd GOVindOSS, Madrgs, ' lc
a' g 5 4. *Raja Sri Krishnachandra Gajapathi Narayana Dev, Maharaja of Parlakimidi,
- E‘ i ) Ganjam District.
= 8 g = o E’: 5. Raja V Madhava Rajah of Kollengode, Malabar District.
§ g-. 8 o S . 8 6. Sri T. A. Ramalingam Chettiar, Coimbatore.
5 g .2. E E IC 7. Sir C. P. Ramaswami Ayyar, Trivandrum.
! E? e ‘g %, 8 _g = 5 74 8. Dewan Bahadur C. S. Ratn‘sabhapathi Mudaliar, Coimbatore.
| E B rg '_-éj S H s g .= 9. Sri V. C. Vellingiri Gounder, Cotmbatore,
(D, -« &~ oa o g ° e} 10. Sri R. Jeevandass, Varnasi, Parlakimidi.
4 Q o 8 o a ; I <§ - 1t. G. R. Hilson Esq, Norwich. England.
Fﬁ. . s ..g <i "S (?) Q 12, Sri Ramachandra Ananga Bhima Dev, Kesari Gajapathy,
J 4 :!3 8 S n o =T o Rajah Saheb of Budokhemidi, Berhampore, Ganjam.
-3 :ﬂn = = ‘u S 13. Raoc Bahadur K. T. Alwa, Mangalore.
2 § a & g _,;; Q 4 <; 14, Sri Gurdial Singh Sidhu, c/o Sri 5. Sant Sidgh Sidhu, Algom Khurd,
. S 7 T Lah Panj
Rwwm < < = [a¥ 15, R. K Ka?daswamy. “Brindavan "™ Trichy Road, Coimbatore. ore, Panjab.
16. C. D. Naidu, " Gopal Bagh ™ Avanashi Rcad, Coimbatore,
17. K. Tiruvenkada Mudaliar, Munniyur, Andankarai Post, Via Alattambadi, S.1. R.
18. 5. Ramamurthy lyer, of Kunnam, Land-Holder and Secretary,
I . - @« South Rajan Mirasdars” Association, * Vibrajee "', Alangad.
©
f ) - R0 , OFFICE BEARERS FOR 1948.
g ’ .._é 77 \* m g \C/hc;lian, B.A,, B.Sc., D. L. C,, President (ex-officio).
g g8 . B. V. Narasinga Rao, Vice-President.
| o =3 . g o9 . Mr. D. Viswanatha Reddy, Editas.
g g‘ g o) ._g, :9 :__'9 » C. Balasubramaniam, Secretary.
o 5 a G COUNCIL (16 M )
S5, < 2P "z ' EMBERS ). MANAGING COMMITTEE (10 MEMBERS ).
] = < - = O. C; P “ff‘dent ] Resident Vice.President.
-8 . . Resident Vice-President. Editor.
aTa S0 <dd Editor. Secret
Lo g . @ Secretary. L Ke'a;y'
< 2 < <400 - Rrishnan, Manager.
‘ Mofussil Vice.Presidents. G. Rlng.aswami, Treasurer.
C R. Siinivasa Ayyangar. l; B. Viswanathan, Member,
) X Rao Bahadur V. Remananatha Ayyar. . A Veanateswura Ayyar, ,,
g-% 5 ) E"; g Rao Bahadur P. V. Ramaiah. A. Kunhikoran Nambiar, ”»
213 g Fcé = = Mofussil Members : SOEndara Rajan, (Student),
O o empers, .. BIn t,S .
3 g 2 8 8 g2 . A. Gopalakrishnaya Naidu. oot Secretary, Students CIUB.
S ‘] g G g £ 8 A. Gopalan Nair. (ex-officio).
iy < g g g a o' A. Chiambaram Pillai. EDITORIAL BOARD (8 MEMBERS ).
& ,_g g E E g gn s A. Ramaswami Ayyar. g.ditor.
< g} tary.
g g (/Jt:5 S é ;’ g ,.g Resldenl Members, N::rrl: b
21 8%R 3 . ? & E e P. D. Karunaker. Dr Ngeé._. b .
Z S M KBS M = 3 g C. S, Krishnaswamy Ayyar. T .R N ennaswami.
i o = o ) P ® R.N. K. Sundaram. C. S. Nttrayanan.
s “ > K. R. Balasubramaniam, (Student) R. : K“s}maswamy Ayyar, (My°°l°SY)-
8.5 _ . X . R.S.Er i atnakar Butkal, (Student)
ECIE c oz oz s neat, Secretary, Students' Club R.S. Ernest, S '
.0y est, »
4 . (ex-officio), ccretary, Students’ Club

(ex-officio.)
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