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EDITORIAL C’;L\;

Growing Need For More Research. We wish to invite the attention
of our kind readers to two very illuminating and thought-provoking articles
published in this issue elsewhere dealing with very important problems, one
on ¥ From mineral power to plant power” by Mr. S, V. Ramamurthi, and
the other on ™ Agricultural progress in India during the decade 1929-1939"
by Sir Bryce Burt. Both Mr. Ramamurthi and Mr. Burt are eminent men
fully acquainted with the agricultural develcpments in India for more than
two to three decades, and a perusal of the articles by them throw a lot of
light on the lines that India has to march if she is to be not only self-con-
tained but an important unit in the commonwealth of nations., One
visualises a post-war India great in her agriculture and industries. If this
is to become an accomplished fact, before long there ought to be established
in this country not only more Agricultural Research Institutes but also a
number of Agricultural Technolegical Instilutes in juxtaposition to the
former. It is admitted on all hands that there is no lack of intelligence
in this country. What is wanted is facilities for research so that all India's
possible plant wealth may betapped, analysed thread bare and their uses
not lost sight of The -present war hes given a great filip to the pursuit of
knowledge in a number of directions. Many rew uses are being fcund for
plant material which were unknown before. In addition to its time honoured
edibility groundnut oil has been fcund suitable for working Diesel engines
and for burning improved types of lamps. There are also huge possibilities
for manufacturing drugs and chemicals, "including inseclicides, from indi*
genous plants. India hss such abundant plant malerial that it can face
any amount of retrol rationir g and run all its vehicles with charccal. Only
we have to find out which plants give the best charcoal ard how we can
maintain the supply to meet the growing demands.

As for agriculture proper which includes livestock problems also, much
has been done by the Agricultural Departments of Indis, but certainly not
enough; for India is a sub-conlinent and has a population of over 400
million people of several races and with several district systems of agricul-
ture, based cn widely differing soi! and climatic conditions. As one of the
results of the Royal Commissicn on Agriculture of 1926, the Imperial
Council of Agricultural Research came into being, and every one is aware of
the immense work it has been doing to improve agriculture in this land by
promoting research, with the co-operation of the various Provinces and
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States, The Agricuitural Departmen’s have to be thanked for providing
good seeds, inttoducing “Agmark” Schemss in marketing, suggesting
measures to combat plant diseases both lungoid ard insects, elfecting several
improvements in livestcck prehlems, effecting censolidation of holdings, at
least in some places like the Purj:b and tte United Provinces, elc. With
all this one kas to accept that much mcre tas to be dene.  If cne locks &t
figures, it is seen that a sum only 113 per Lead of the population is spent
on agricultural and veterinary research in 'nd‘a ard it is also seen that only
a tenth of the cultivated area is under imr; roved shisins,  Certeinly trese
are not as they should ke, [n the Sir Biyce Burt's
paper, Sir Malcolm Darling. rightly said "I mys=lf hava met many hundrads
of cultivators who have spcken with grateful sdmiration of the work of the
Agricultural Departments in the varicus
But can these figures really be consid-=r
the size of India? Sir Bryce Burt says i1 his peper that the total funds
available for agricultural and veterinary ressarch and develcpment in India
per year amount to less than 133 par head Jt 2 ponrulation, i, e less than
Es. 70 per 1,000. Yetin tne Punj:» in 1821 the fiqura was ebout Rs. 72
per 1,000 persons, and in the Uniad [T ralom the equivalent of Rs 96O0.
It seems to me, therefore, that we are spenaing far too litlle on agricultura in
India, and now that our agricuitural experis are in a pzsition to aeliver the
goods, I think we must provide them with sufficient funds for the purpose.
In a paper that I recently read kefore the East India Association I suggested
how this might be done. My first suggestion was that a loan of 100 crores
should be raised immediately after the war and founied for the purpose of
rural development, and my second, that Great Britein, in gratitude for what
India has done in the war, should return the giit that Inma made to her in
the last war, which would provide another 100 crores.”

Sir Frenk Nojce, went a step further ard remarked "The Agricullural
Departments in Indis have dene fuuch to precuce aisesse-1esistant crops.
We want them to do much more in the faure to procuce d-sease-resistant
people. A pcpulation canrot be healtiy unless it is preperly f2d, and we
all know tha! the diet in Incia is deficient kcth
I hope that these who tcke charge of India’s destiny under the new Censti-
tution will use the Acriculturel Deparimernis i the fullest cegree possitle in
producing a mcre balarced diet, and will try to secure for the pacple the
fruits and vegelebles and abeove &ll, the milk and other protective foods,
such as ghee and fats, of which they stand in gieat peed.” The need there-
fore to increase resesrch and make it very comprehensive so as to bring
into its fold besides problems directly bearing on agriculture, others conne-
cted with the application cf plaunts to indusiry, medicine, etc, is very great.

India played a noble part in the last war. Her food supply has ever
been usefu!. Itis so now as it was in the rast. 1t will be so even in the
future, when she is expected to ke rot cnly self-cortsired kut in a positicn
to meet the grewing demands cf cther allied countries which lack such
plant material as are found in plenty here.

aizcussirn that followsd

fdis mentioned by Sir Bryce Burt,
satisfactory for & sub-continent of

‘n quelily ard in cuantity.
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Bananas of the Travancore Statg'

Bv K. CHERIAN JACOB, L. Ag, F. L. 3.5 4

Agricultural Research Institute, Coimbatore,

/

Introduction. The tferms banana ard plantain are syncnyrmus.
anana is the namea used in foreian courniries for what is called piantain in
India. Nendran (Eththan) which is generally known as banana in Travan-
cera is called vlantsin by English speaking panple elzewhere. The term
banana may, therefore, better be used for all varieties of plantsins includiny
Herdran,

=)

Status of the crop. Binsnas are groen extensively throughout the
Stste and form the chist fruit.  Thess are groawn as rainfed crops through-
out the State exceot Nendren at Muvattuouzha, the northarnmost taluk of
the Stste. The vareonial varieties are grown in alevated places locally
known as perambas along with caeonub, arecanut jsk and mango trees.
Climate being favourahle, a svitem of perennisl cultivation iz practised
sxcept for the variaty Nendran.,  This is the only variety that is grown as a
nura arop, whather rainfed orirrigated, oftan in comparatively rich lowlands,
Fab not in rice fields as is the case in the a-ljsining disiricts of British India.

Nature and extent of cultivation. Twentvlive standardized varieties
~f bansnag having 78 lonal names wera recorded during a tour made by
tha zuthor in Navember~—Dacember 1941 in this State.  Next to the Malabar
Disisint 1t 5 the hishast nnimbar recorded for any State or District in South
Irdia.  Of these 25 varieties, Matti arown in the hill ranges near Nagercoil
and Eththa chingnn of Cherukol near Kozhencheri are new finds, Both
fiege ara scanomin variebas,,

Common commercial varietiss of the State are Nendran (Ethihan),

Foovan  {Faleycngodan) and  Rasthali (Poovan, Thuluvan or Natiu
N ]
haluvanh

Comrmercia’ varieties of loal importance are Matti at Nagercoil;
Frudali at Trivan.vum, especially for temple use ; Chenkadali at Trivanarun,
2ullen, Punilur and other plazes; Pacha nadan at Nagercoil, Kotisysm,
Kozhencheri, Muvatiupuzha and other places; Kali at Neagercoil, Muvatiu-
puzha and other clacas ; Kunnon at Naaercoil, Quilon, Kczhencheri and
Muvattupuzha ; Koritnm kadali at Kottarakara and Kottayem; Thattilla
kunnan at Pee:made; Monthan at Nagercoil, Trivandrum, Quilon and
YoHayam and Chmgqn at Vaikom and other places.

Some special varieties. Stray planis of scme specisl varietlie: we
iound hera and there in the Stale.

1. Chakkzrzksali. 1t is considered the best banana in the wor:a and

snown to be under cultivation only in certain parts of British India, It is

fcund at Neyyattinkara, Nedumangad and Mundakeyam and goes bv the

2 M gz\f»

.
'r:

y
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name Ezhuththani in the first two places and as Mysore poovan in the last
place. Wherever Rasthali { Poovan) is grown this variety can be grown
successfully.

3. Chinali. This variety comes neer to Nendrarn in having flesh-
coloured pulp in the green fruits and also in having the bracts and the
infertile flowers sub-persistent. Itis a heavy yielder and requires heavy
manuring. It can also be grown wherever Hasthaliis grown. [t is found
at Neyyattinkara and its neighbourhood.

3. Moongil. ltis a variety of Nendran usually bearing only one hand
and grown in new claarings in hilly places near Neyyattinkara. When the
fruits are intended for presentation, the fruits in the solitary hand are thinned
leaving only one or two to develop. Such fits attain the phenomenal
size of a foot and a half in length and about three inches in diameter
weighing about three pounds each. The fruits atfain such big size only
when grown in virgin soils with good deal of humus in them. "They need

‘steaming before uss like Nendran.

Cultivation. The only variety which receives intensive cultivation is
Nendran. In Central Travancore, considerable altenkon is paid to its
cultivation. Good open land with deep soil having good drainage is
selected. The soil is dug with mamooti after spreading a laver of cattle
manure. Two to four weeks later, towards the end of November or begin-
ning of December, the land is dug uo in circles of two and a half feet
diameter and nine feet from centre to centre. A pit just big enough to hold
a wall developed sucker is dug in the centre. After planting, the soil all
round is worked once again thoroughly and the earth heaped and pressed
moderately. About 550 plants goto an acre. Ten days aflter planting,
cattle manure is again spread in the area and dug in. Aflter two months
when the plants put forth two to three leaves the earth is removed from
the base of each plant to a denth of four to five inches and to a diameter
of two and a half feet and ashes and dried leaves are applied and a
ring formed all round with the excavated earth. In April—May, after
getting a few showers these dried leaves are removed and oil cakes
especially of Hydnocarpus Wightiona Bl. (Mal : Maravaitd) st the rate of
a pound per plant mixed with ashes is applied and the leaves are put back.
In July, a shallow furrow 1s made round each plant insid= the ring and
Niciphos at the rate of quarter pound 'per plant is apzlied and covered.
Mamooti hoeings are given once in two months. Drainsage channels, if
necessary, are dug during the South-West monscon rains. In April—May,
yams (Dioscorea alata L.), three for every banans, are planted outside
the ring equidistant from one another. No manure is senarately aprlied
to these yams. Suckers which appear before the month of May aze remcved
with the rhizomes. The banana plants ccme to flower after six months of
planting and are ready for harvast three months after flowering. Irfertile
flowers (hearts) are cut off after the fruits have set, therecy making all the
plant food available for the development of fruits. Though removal of
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“hearts " in Nendron is not practisad elsewheré, the practice here shows
that it is advantageous even for this variety. The bunches are enclosed
in cheap baskets made of plaited coconut leaves when the bunches are
‘quarter-full*. This protection against sun and rain makes the fruits, accord-
ing to the ryofs, grow stouter and give them an attractive light green colour.
Such protected fruits fetch higher price than the unprotected ones.
Because of the forcing nature of cultivation, the flowering of the plants and
the maturity of tha bunches are uniform and the crop is harvested nine
months after planting to synchronise with the “Onam" festival, when it
fetches very high price. The average duration is about eleven months
when grown in the ordinary way without any special treatment. Only one
crop is taken. The averaqe yield is about 35 fruits per bunch which fetch
according to the demand from six to eight annas. The amount realised by
sale of suckers is about two annas per plant taking each plant to yield
four suckers on an averags. The three yams fatch another two annas thus
making an aggregate gross income of 10 to 12 annas from each plant. The
crop is entirely rainfed. The ryots, therefore, have to be careful in making
the best use of the rains received in the year. They get the planis esta-
blished with the moisture retained in the soil from the North-East monsoon
rains and induce plants to have vigorous growth during the South-West
monscon by the timelv application of manure. The gross income per acre
is about Rs. 350. Deducting Rs. 150 against the cost of cultivation, lease
of land, etc., there is a net income of Rs. 200 in spite of the high cost of
cultivation and heavy manuring. This high income is mainly due to the
hiah prices ruling during the * Onam " festival.

Preparation of suckers for planting. The roots are trimmed and the
shoots cut off Iaving two inches beyond the rhizome. The trimmed suckers
are smeared with ashes or dipped in cowdung water, dried in the sun for a
dsy or two and stored for a week, before planting. This treatment appears
to be a kind of varnalization which may also be responsible for the early
maturity of the crop.

Types of Nendran. TFive kinds of Nendran are under cultivation in
these parts and are locally known as Findi eththen, Kali eththan, Flari,
Kecl eththan and V=isththan.

General use. The fruits of Nendran are very much in demand through-
cut the State and both ripe and unripe fruits are used in some form or other
in every housercl:i  The oulp of the ripe fruit being tough is generally
cooked in steam Lefore use. This cooked fruit is generally one of the items
of food for breakfact. Unripe fruits are used as vegetable and many prepa-
rations are made of these. Banana crisps (the pulp of the unripe fruits is
cut crosswise into slices of about # inch thickness, fried in cil and salted to
taste) are in great demand and are exported from Calicut to distant places
like Baghdad ancd Rasra. Ranana figs are often prepared frcm this variety
and kept to be used during the olf-season. Flour made frem the unripe
fruits of this variety is used as infant food. The pulp of ripe frvits conlains
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only a third of the protein conient found in Raosthali (Poovan). Inioad
value, therefors, il is interior to other varieties. But the calcium contant is
three times that of Rasthali. Food and fodder preduced in the West Coast
of the Madras Province being deiisient in calcium, the avail=hility of a fruit
whnich contains this mineral in abundance is a Wlessiaa.

Cultivation of other varieties. The cultivation of all the cther varie-
ties of banenas is of @ perennial natura. Thev are mainly confined to back-
vards of houses and open places in coconut topes.  The only culiural one-
ration practised is the remcval of some of the bro3d leaved suckers and the
earthing up of the plants at the conmencement of the Scuth-V¥2st monsoan.
These suckers are planted immediately after removal in vacant places with-
out being topped but with the leaf blades cut off, hal! way along their
length. The fruits grown under these conditions develop thi2 best taste
and flavour.

Bananas are comparstively chean in this State.  Thare is szope for the
preparstion of banana figs by sun drying procsss during the comparatively
rainless months between Dacamber and Mav, The varisty Poovan (Paleyan-
godan) is very cheap and suitable for this purprse. Nendran Eththan is
aiso good for "fig” making, butit weuld be mors sconomical to sell it
as grean or ripe fruits.

1

Diseases. Bananasg in this 3tate ara not at'ackad oy dissasas to any
great extent. In some narts, however, a dis=as» known az ~*Manda adzppu”’
occurs in stray plants. This diseasa is manifestaq by th= inps of the pendlo-
stems getting constricted, leaves fading and ultimatalr tira rlant drying up.
It is a fungoid disease and the contrcl method is mrre preventive than
curative. The affazted plants should be removed with the entite rhizome
and scorched. Suckers from such vlants should under no circumstances
ba used for planting.

Some sugdestions for the improvement of banana cultivation.

1. Bananas may be cultivated in the Nanjonad {Zaiith Travancore)
rice fislds in rotation with rice crop in localities which have aood drainace
facilities.

2. PRauane varieties like Hasihali, Chokkarckeli, Mcii, Chinali, Kali

and Thaltilla kunncon meav be culiivated intensively like Nendran.

3. Varieties like Gros Michel, Padda pacha arofti Kapur and Nendra
padcththi which do not occur in the State may be introduced with advantaaga.

4 Praparation of banana ilcur and banana fig ma- e organized as
cottage incusiries as there are varieties suitablz for baih thesa purposes
available in large quantiies.

The names of all standardized varieties found in Travanzore with Iacal
names in usage within and culside the Steta, short deacription and tis
economic aspact of each are given below. For descrirtion, elc.,, ot those
marked with asteiisks, Vide Madras Agricultural Journal, Vsl xzz, Na. 2,
Fabruary 1942, pn 37—44,
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1. Vamonckeli (Musa paradisiaca Linn, var. Cavendishii K. C. Jacchb)
(M. Cavendishii Lambert). (Kuzhi vazha at Nayyatitinkara, Kuttathihi vazha
at Varkala, Morris at Peermade). Outsice the State this variety is known as
Gidda orotti st Madanapslle; Guja bale in Bangalore; Hara mowze in
Kurnool; Kabul kole at Udipi; Kondy vazhoi in Trichinopoly; Kuzhi
nendran in Trichur Ferm ; Morris vazhei at Villupwram, Tenkasi, ete., Pacha
aratti at Kevali; Vomanake!t in Vizagapa‘am; Basrai in Bombay; Jahaji
kol in Assam and Harichall in Cuttack. A few plants are grown here and
there more as a curiosity. 1t is a native of Southern China. It was intro-

" duced into cultivation from Mauritius in 1829. Next to Gros Mishel, it is

the most popular banana in America and Europe and goes by the nemes
Governor, Chinese, Canary Island or the Cavendish banana. This variety
is extengively cultivated in the Canary Isles. This is the shortest of all
banana varieties. Itis generzily cultivaled in places subject to heavy
winds because of its dwarly nature. ltis of recent introduction in India.
Bracts and male flowers are persistent, The bunches are heavy and the
fruits closely packed. Fruits are terete and without apex. The rind of the
ripe fruit varies in colour, from green to greenish yellow according to
seasonal and climatic conditions. The colour, however, ¢f the fruit
produced in the Canary Islandsis yellow. The fruit has goed taste and
flavour. It has fairly good keeping quslity. It is one of the commercial
varieties in the Madras Province.

2. Chingan (Musa paradisiaca Linn. var. chingan K. C. Jacob).
(Chingon or Nachchingarn st Nedumangad ; Facha chingan at Kozhencheri
and Kottayam). Outside the State it is known as Shinga bals at Mangalore
and Chingar &t Ponn+ni and Trichur. [tis one of the rarest varizties and
is confined to the Wes! Coast. faw plants are grown here and there in
Travancore. , The plant is slencer. Bracts and the male flowers are per-
sistent. Bunches weigh froin 15 to 25 |b.  Fruits are terete and taper to a
distinct apex. The rind of fruits remains gresn in colour even on ripening.

3. Nendran (Musa peradisiaca Linn. var. Nendran K. C. Jacob). (Pindi
eththan at Chirairamru ; Kal ethihan at Neyyattinkara). Qutside the State
it is known &s Nano nendran at Ponnani and Xongad ; Thiruvonam at
Tellickerry ; Chengczhikcdon at Trichur and Pisong Talon or Tondok in
Malaya. Itis a short duration plant. Bracts and male flowers are persist-
ent. Hends are rather compact. '

The following arz the fcur sub-varieties of Nendren under cultivation in
this State:—

i Kali eththan (Musa paradisiaca Linn. var. nendran forma kali
eththan K. C.Jacob). (Kali eththcn of Chirairambu; Vaali eththan of
Neyyattinkara). Fruit is sbout a foot in length and an inch eand a guarter
across with the apex $'-1" long. Bunches are rather compact. Duration is
short and the yield hesvy. [tis probably the best type

. FEalri(Musa paradisiaca Linn. var. nendran torma elari K. C. Jacob).
(Elari at Chirairambu). Outside the State it is known as Attu nendran at
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Nilambur and Nedu nendran at Trichur. In this the fruits are spreading and
are 1’—1}' long and about an inch across with very long apices of about
an inch and a half, This has longer duration than Kali eththan.

iii. Kal eththen (Musa paradisiaca Linn. var. nendren forma kal
eththan K. C. Jacob). (Kl ethihan at Chirairambu). The fruit in this is the
shortest in all Nendran varietiss and is only about 6 inches long with apex
of 37—%". The pu'o and the skin (rind) of the fruit are harder than these
of other types; hence the local name Kal eththan. This type is getting
eliminated.

iv. Veleththan {Musa paradisiaca Linn. var. nendran forma veleththan
K. C. Jacob). (Veleththan at Chirairambu). In this variety the etem, peticle
and midrib are red in colour. i is very similar to Kali eththan in other
respecis except in duration which is a month longer. [t is also gstting
eliminated due to the long duration.

The pulp of the ripe fruits is rather tough and needs steaming before
use. ltis good for "“fig” making. The flnar of thega varieties is used as
infz nt food in this State. Tt is used largely as a vegatable. - Bracts and male
flowers are persistent. Bunches are fairly heavy and fruits loosely set. The

ripe fruits have good keeping quality. It is the main commercial variety of
the State.

4. Moongil (Musa paradisiaca Linn var. moongil ¥X. C. Jacob).
(Moongil ai Neyyattinkara). OQutside the State it is grown at the Ollukara
Farm near Trichur, where it gres by the name Otta mukil and at Cuttack as
Singapuri. It is one of the rarest varieties and is grown in new clearings
in hilly places near Neyyattinkara.

S. Chinali (Musa paradisicca Linn. var. chinali K. C. Jacob). (Chinali
at Neyyattinkara). Qutside the Stata it is grown only at Trichur Farm and
there it goes by the name Chinari. 1t is a very rare varisty grown only at
Nayvattinkara and its neighbourhood. The bracts and the male flowers are
sub-persistent.  The colour of the pulp is similar to that of Nendran. The
fruits attain a size of 7 inches in length and an inch and a guarter across
and are of medium quality. Green fruits are used for frving.

‘6  Chenkadali (Musa paradisiqca Linn. var. rubra Firminger). (M.
paradisiaca Linn. var. chenkadali X. C. Jaceb).  (Chsnthuluvan at Nager-
coil ; Kappa at Neyyattinkara and Kottarakara ; Chovvazha *at Kottarakara;
Chuvanna koppa at Varkala; Chenkadali at Quilon; Raktha kadali at
Kottayam ; Malaom poovan at Peermade).  Outside the state it is known as
Beet lava in Cuttack and Ratambala in Caylon. It is largely grown in sub-
mountaincus tracts like Punalur. Stray plants are found elsewhere.

7. Venkadali (Musa paradiasica Linn. var. rubra Firmingsr ferma
venkadali K. C. Jacob). (Thuluvan s Nagercoil ; Pacha vettan at Neyyattin-
kara; Malam poovan at Kottarakara, Kozhencheri end Peermade: Vella-
kappa at Varkala: Vella chovvozho at Quilon and Chora poovan at
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Alwaye). Outside the Stata itis known as Blay sugandai at Ramapuram ;
Elakki bole at Marcara; Karim kodali at Manantoddy; Kappurcep keli at
Simhachalam; Ney vezhai at Pannakkadu {(Pulneys! and Venkudali ar
Perintalmanna. English: Green Red or White Claret. It is grown in sub-
mountainous tracts like Punalur. A faw plants of this are met with hers and
there. Itis a bud sport of Chenkadali. When Chankadali is grown under

- optimum condition for a number of generations this sport is snmetimes pro-

ducad., Every part of the plant is identical with that of Chenkadnli, except
the colour of the stem and fruit. The colour of the stem is purplish green
and not purple as in Chenkadali, The rind of the unrios fruit {s areen in
oolaur while that of Chenkadali is purple and on ripening the colour turny
dull yellow whils it is deep red in Cheakadali, Colour, taste and flavour
of the pulp are similar to those of Chenkadali.

*8.  Rasthali (Musa parcdisiaca Linn. var. resthali K. C. Jacob). Nattu
thuluvan, T huluvan at Nagercoil ; Foovan at Nagsrcoil, Quilon and Kotta-
yam). Qutside the State it is known as Patkapura in Cuttack; Malbhog kola
in Assam and Ellaichi in Nagpur. The fruits of this variety are considered
the best for dessart. Tre fruits produced in the State have very good taste
and flavour without any “lump” in the flesh. Itis one of the commercial
varietieg of the Stata.

*3, Ney Poovan (Musa parcdisiaca Linn. var. ney poovan K. C.
Jacob). Rasa kadali at Nagarcoil and Quilon ; Kannoan poong kadali at
Nagercoil ;' Thulu naifu kadali st Nedumangad ; Madhura annaan at
Edakkode; Noani posvan at Nilamel and Kottayam; Nhali poovan at
Kottarakara, Quilon, Kozhencheri and Peermace. Ouiside tha State it oes
by the name Sufed velchi in Bombay. This is grown along with otaer
varieties in all banana areas especislly in the back yards of hcuses.

*10. Poovan (Musa paradisivesc Linn., var. pooven K. C. lacob).
Paleyangodan at Nagercoil, Kattarakara, Kottayam and Peermarie ; Palayen
thodon at Neyvattinkara, Quilon and Kozhencherl. The second name may
be & corrupt form of the first.  Outside the State it goas by the name—Lal
velchi in Bombay. This is the second important commercial variety of the

State.

*11. Chokkorokeli (Muse paradisicca Linn. var. chokkarakeli K. C,
Tacob (Ezhuththani at Neyyattinkara and Nedumangad ; Mysore poovan at
Mundakayam). Only a few plants are grown in these places.

12. Kadali (Musa paradisiaca Lian. var. kadali K. C. Jacob). (Kadali
at Trivandrum, Kottayam and Peermade and Nivedys kudali at Kottayam).
OQutside the State it is known as Devar kodali at Kuttaparamba; Poovan
kadali at Korgad end Kadali at Tellicherry, Manantoddv and Nilambur.

Itig a very rare varisty peculiar to the West Coast. It is the sacred
banara largely used for offerings in Hindu temples. The fruits ol thiz
variety have very thin rind. Fruit is small and terets with distinet apex.
Pulp of the ripe fruit is firm, juicy and sweet, and has good flavour. Itis
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used in the S:i Padmanabhaswami Temple at Trivandrum for making
" Tarimadhuram ” (a preparation made of the pulp of the ripe fruit of this
variety with sugar and honey as offering to the deity). Hands are compact,
The axis is naked and sub-erect. .

"13. Kaoli (Musa paradisiaco Linn. var. kali K. C. Jacch). (Chingan
st Nagercoil and at Edakkode near Trivandrum; Podaththi at Nagercail,
Quilon, Peermade and Muvsattupuzha ; Thoden at Quilcn and Aiannan at
Varksla). it is a ¢ mmercial variety of some importance in the State.

14. Pccha ncdan (Musa parcdisioca Linn. var. p~cha nedan K, C.
Jacok). (Chingan, Nattu chingan at Nagercoil ; Pedaththi at Nagercail and
Kottavem and Kali at Kozhencheri). Qutside the State it is known as
Bengala at Jagadsvipet near Nellore; Earden at Perintalmanna ana
Trichur ; Kali at Trichinvpoly and Tanjore ; Kerangu Isdon at Coonoor;
Mannan at Cslicut; Pacha noden at Cuddalore and Coimbatoere ; Thodan
at Nilambur and Vella padan at Calicut.

* It is not largely grown snywhere in the State. A few plants, however,
are {ound in many banana gardens. The fruits are unequazlly iive-sided and
without apex. The rind is very thick and the colour cf {he ripe fruit is
greenish yellow. it is similar to Koli in ofher respects.

15 Kunnan (Must paradisizea Linn. var. kunnan XK. Z. Jacobl
{Poong kadali at Nagercoil ; Annaan at Neyyattinkara, Nedumangad and
Varkala ; Kannan at Quilon, Kazhencheri and Muvattupuzha). Outside the
State it is known as Adukkan st Tellicherry : (Chinna suganthom at Gidda-
lore : Chitti bals at Kamp'i; Jirike bale at Kallamandkur near Moodbidri;
Kunncn at Calicut and Xongad ; Scnna cakkulu chettu st Nidubrolu and
Vellaj kadcli at Sankarankail. ‘

This variety is largely grown in the West Cosst. it is not grown on a
lorge scale anywhere in this State. A few plants, however, are grown in all
banana gardens. Fruits are considered to have medicinal properties. Green
fruits are vsed for Vcurry”, especially for invalids. Tha leaves have some-
what of an ersct poge con the plant. The pulp of the ripe fruit is firm. The
fruits have good keeping qualilty. Hands and fruits are closaly set.  Fruits
are nearly terete with a distinct apex.

16. . Venneettin kunnan (Musa pardisiaca Lina. var. venneettin kunnan
K. C. Jacob). (Samba poong kadali at Nagercoil). Qutside the Siate it s
known as Vennzeftu kunnan at Calicot. 1t is very similar o Kunnan in all
respects except the bloom (ashy coat) on the frujts. 1t is a very rare variety.

17. Adakka kunnan (Musa paradisiaca Linn. var. adokka kunnon K. C.
Jacob). (Samba kunnan at Kczhencheri). Qutside the State it is known as
Chara kunnan, Adckka kunnan and Pakada kunnan st Korgad near Palghat
and Mundi kunnan at Pulamanthol. !

This has very short and plumpy lruits; hence the varietal name Aadakka
kunnan. A fsw plants are grown in Central Travancore. The flour

Il
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prepared of the ircen fruits is used as an infant food. It contains double the
quantity of protein that is usually found in any other variety of banana and
it is @ happy coincidence that the flour of this variety has for long been in
use in Malabar as an imporlant infant food. The pulp of the ripe fruitis
very firm.

18. Thattilla kunnan (Musa paradisiaca Linn, var. thattilla kunnan
K C. Jacob). Koombillagke, Koombilla chingan at Nagercoil and Neyyattin-
kara; Koombilla kennan at Kottarakara and Kozhencheri, Koombilla annaan

‘at Varkala; Thattilla kunnan st Quilon; Chundilla kannan at Ko'tayam,

Peermade and Muvattunuzha and Chundillan at Peermade). Ouiside the
State it is known as Penda aratti at Piridi near Bobbili; Kaththe bale at
Bangalore; Kodapilis kunnan at Trichur Farm; Poola chundan at Brahma-
desam and Thenkasi: Rundu bale at Moodbidri and Mangalore, Thattilla
kunnan at Nilambur, Fennani and Calicut.

A few plants are grown amongst other varieties in many gardens. Itis
peculiar in having only pistillate (female) flowers which develop into hiuits.
There is no male flower in this variety. Fru.s are unequally five-sided and
often slightly flat. Fiuit tapers to a very long apex. The pulp of the dry
fruit is dry and white in colour. The taste of the ripe fruit is very sweet. It
is one of the choicest varieties of bananas, Bunches are heavy and the
fruits closely packed.

19. Karim kadali (Musa paradisiaca Linn. var. karim kadali K. C.
Jacob). (Karim kadcli at Neyyattinkara, Kottarakara and Peermade). Qut-

" side the State it is known as Chodari at Kuttaparamba near Teilicherry ;

Irachchi kai at Kurumathur near Taliparamba ; Karim kadali at Trichur and
Vettan at Manantoddy.

It is arare variety peculiarto the West Csast. It is not cultivated
anywhere as a pure crop. Few planls are, however, found in all banana
gardens in this State. Fruits are about 7 inches long and about an inch
across. They are nearly terete without a distinct apex. The pulp of the ripe
fruit is firm, The green fruit is used as vegetable often with meat. It is
considered to have the property of softening meat when cocked with it,
Both ripe and unripe fruils are used medicinally in the treatment of
dysentery.

20. Ney mannan (Musa parcdisicca Linn. var. ney mannan K. C,
Jacob). (Peyan at Nagercoil ; Pey monthan at Neyyattinkara; Chara kali at
Nilame! and Quilon; Chkerathali at Kottarakara and Chathura kali at
Varkala). Outside the State it is called Bhysi mowze at Kurnool; Javarj at
Hospet and Hampi; Malomundi st Nilambur and Manjeri; Nattu vozhoi at
Pannakkadu (Pulneys), Srivilliputtur, Palamcoltsh and Tuticorin; Ney
vannan at Kongad; Thiyyan mannan at Tellickerry and Vayal vazhai at
Palni, Sankarankoil and Sendamaram.

This variety is grown in some banana garders esrecially in South
Travancore. 1t is extensively grown in the adizcent British Indian districts,
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viz , Tinnevelly, Ramnad and Madura, Itis mainly used as vegetable and
occasionally as dessert. Green fruits are excellent for Vcurries”. Ripe fruits
are insipid but are largsly used by some in the Rimnad and Tinnevelly
Districts. :

21. Venneettu mannan (Musa poradisiaca Linn.var. venneetty maonnan
K. C. Jacob). (Chara kali at Kottayam). Oulside the State itis known as
Boodithi at Kurnool ; Boothi javari at Kampli; Samba vozhoi at Muttanandal
(Madura Dt.) and Venneeitu mannan at Nileshiwar and Pattambi.

It is very rare in the State and is similar t> Ney mannan excapt that the
fruits are thickly ashy coated.

*32. Monthan (Musc paredisiaca Linn. var. monthen K. C. Jacob).
(Monthan at Nagercoil, Neyyattinkara, Koitarakara and Peermace; Mula
monthan at Neyyattinkara; Ponthan at Quilon erd K~ttavem, and Kuppak-
kali at Kottayam).

A few plants are grown in all banana gardens to meet the reguirements
of the household.

93. Sambrani monthan [Musa paradisiaca Linn var. sambrani monthan
K. C. Jacob). (Samba monthan at Nagercoil and Neyyattinkarak Qutside
the State it is known as Bonya kilandi at Udipi; Boothan koya at Gudalur;
Boothi madhuranga at Palhalli near Mysore ; Sambrani monthan at Erode ;
Venneettu manga at Nileshwar and Venneettan thezhuthani at Manantaddy.

It is very rarely grown here and is similar to Monthan except that the
fruits are thickly ashy coated. Itis considered better than Monthcn as a

vegetable.

24. Matti (Musa poradisigca Linn. var. motii K. C. Jacek). (Matti

at Nagercoil).

The cultivation of this variety is confined to Theriluppakkaadu, Thadi-
kkaramkonam Hills, Black Rock Estate, Pioneer Estate and other Estates in
the low hills near Nagercoil. This is the cormmonest variety cultivated in
these Estates. The bunches and fruits lock like these of Thattilla kunnan.
The general appearance of the plant is like that of Surya kadali. The pseu-
dostems are about saven feet high and about 19 inches in girth at the base.
The petiole is about 15 incres long. The margins of the petiole are far
apart. Lamina base on the right side is truncate and three inches shorter
than the left which is acuminate on the petiole. The peduncle is short and
pubescent. Bunches are compact anc the fruits are closely packed. The
pedicel is short and about a third of aninch in length. The apex c¢fthe
fruit is very long, often up to aninch and a hall. Eipe fruit is juicy end
sweet with very good flavour. Itisa comnercial var.iety of consicerable
importance in South Travancore.

95, FEththa chingnn (Musa parcdisisca Linn. var. eiatha chingan
K.C. Jacok). (Elhtha clingan at Kozkencheril.
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This varisty is not cultivsted to any large extent anywhere in the State.
A few plants are grown in some bunana gardens at Kozhencheri and other
places in Central Travancore. Tne psaudostems are about 12 fest high
and about 26 inches in girth at the base. The leaves are narrow and about
8 feet in length. The l2mina base on the left side is two inches longer than
the right and is acunirais on tha petiole, while the right side is truncate.
The petiole ig about 1€ inches long. The margins of the petiole are dark
red to 8 width cf a sixtesnth of an inch. Peduncle is pubescent. Bracts
and the male flowers are persistent. Bunches are rather closely packed
and heavy. Fruits are nearly tarete and are about 6 inches long without a
distinct apex and with part of the style persisting. The skin of the fruit
does not turn yellow on ripening but remains green in colour. The fruits
are sweet and have good flavour. [t deserves tc be cultivated extensively.

My thanks are dus t5 Sri T. R. Naganatha Ayyar for assisting me in this
investigation.

The Deleterious After-effects of Sorghum-—A Review.
By KUNHIKRISHNAN NAMBIAR, B. Sc. Ag,,
Assistant in Millets, Agricultural Research Institule, Coimbatore.

The deletericus effects of sorghum on crops that follow have been
extensively reported upon by American workers—Bennet {1897}, Ten Eyck
and Shoe Smitn (1906), Snyder and Osborn (1915), Willamen et al.
(1919}, Vinall and Ghetly (1921), Breazeale (1924) and Conrad (1827,
1928, 1932 and 1937). Fletcher (1912} observed the adverss effects of
sorghum on a succeaditg crop of Sesamum indicum in experiments con.
ducted by him in Surat, Bombay. Ramanatha Ayyer and Sundaram (1941)
have recorded that similar to their observations on the black scils of
Tinnevelly, the harmful effecis of seraghum have been noted under conditions
obtaining in the Coimbatore, Salem and South Arcot districts of the Madras
Presidency. Breazeale (I, ¢) however states that in Chine, sorghum is
grown year af‘er year upon ite best land and that no injuricus eflscts have
been visible.

Causes of sorghum injury., Americen workers attribute the deleterious
effects of sorghum on the succeeding crops to one or more cf the following.

a) Toxic products of desay c<irocts and stubbles which harm the
succeeding crop.

b) Decomposition procucts of crop residues encouraging the growth
of certain micre-crganisms which in turn compete with the succeed-
ing crops for essential food elements.

¢) Toxic root excretions,

d) Depletion of plant food by the heavier feeding sorghum.

o) Depletion of moisture.

In the black soils of the Tinnevelly district, however, where the injurious
after-efiects of sorghum on tihe succeeding coiton crop is a well known
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fea'urs, inlensive studies by Ramsnatha Ayyar and Sundaram (1. c.) showed
that the ™ sorghum effect” observed in this trect was due to none of the
above causes. It was concluded by them that the effect was primarily due
to the rise of replaceable sodium in the soil and consequent alkalinity pro-
duced by the growth of the sorghum cron. They however point out that the
“sorghum eflect” under the 'Tinnies' conditions is very much different
from that met with in America where the eflects are reported on shallow
rooted cereals like wheat and small grains, while in the 'Tinnies ' tract the
effects felt are on the deep rooted cotton crop.

Toxic products of decay of sorghum residues. The idea that the de-
composition products of sorghum roots and stubbles give rise to products
that are injurious to the succeeding crop has found favour with several
workers Sewell (1923) observed that in pot cultures where wheat received
its moisture solely from water percolating through perforated trays in which
corn and kafir crops were growing, the growth of the katlir plants inhibited
the development of wheat. From this he concluded that there are decom-
position products from the crop residues of kafir which have a retarding
effect on the growth of wheat which follows. Breazeale (l. ¢.) grew wheat
in water cultures containing chopped up pieces of kafir stubble and found
that a toxic property was developed during the decomposition of the
stubble that was injurious to wheat plants. From a mixture of kafir stubble
and water he distilled oftf a poisonous compound that would kill wheat
plants in a few hours. He found, however, that the toxic body resulting
from the decomposition of the stuoble was quickly decomposad into non-
toxic substances. He also observed that while the toxic bzdy is in the sail,
the flora that generates CQ; is to a large-extent killed, and this tended to
produce deflccculation in the soil. Hawkins {(1225) found that the sorghum
roo! residues are not so delrimentzl to' plant growth as are the stalks. He
observad that the detrimental effects disappesrad in & few months, and that
certain crops like field peas which do not use the upper parts of the soil as
do the scrghum plants are not depressed in growth following a crop of
sorghum. Ramanatha Ayyar end Sundsram (1. ¢.) however, found that in
the klack soils of Kcilpatti the addition or removal of scrghum stubble did
not maka any ailfersnce in yields in succeeding cotton. The toxicity of
sarghum stubble was also sought to be eliminated by ploughing in the resi-
dues early las recommended by Bre:zsale) but it was found that the plough-
ing had not produced any more teneficial effect than the treatment ‘not
ploughed’.

Increased growth of micro-organisms that compete with the suc-
ceeding crops It was estimated by Conrad (l. c. 1) that sorghum roots
may contain as much as 1% times the amount of sugar as is contained in the
roots of corn and that when this is liberated into the soil after harvest, it
stimulates the growth of certain micre-organisms which in turn compets
with the succeeding crops for nitrogen and possibly other egsential elements.
Tne sorghum root decay may also depress nitrifization. He believes, along
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with others, trat the sfler-eff=cts diserpear in 8 few months and that this
peried mayv he Fastarad by the remaval of stalks and stubble and by indue-
ing ropid deacmrosition, Wilstn end Wilson (1928) suggest that the
srghum may be associated with the comparastive
: =4 in th= s:l. Tais precess which is
‘moce sz in the nur ber of sofl croanisms and an in-
crease in the as-imilaton of nitrats nitrogan would tend to deplete the scil
of nitrate nitreaen.  The:x'znt 1y which there’forces are operative in the
soil when younqg plan‘s a'e in nead of nitrogen, may datermina the amount
an thse crops that follow.

mnjuricus eiter-aif~ats of

stz Aare nxi

ease with which

accomnanied by ¢

of injury which tha sor-hm

Toxic root excratio.s. 17e gueslisn cf toxic excration from reots of
‘am-natha Avyar erd Sundarem (L, c) by

sorghum was inv=2t
ates from plots cmpn°1 with sorghum

studyinrg the eif=ct of th= suil
and Fennisetum tyohoides s well as frcm faliow plots. These leachates
were used to irrigsts cotion plants raised in sand- cultu.es. No dillerences
were observad in the arowth of the cotton planis.

Depletion of plan: foods. Holter and Fields (1892) and Herper and
Murpty (1930) vere ¢! the opinion that the deleterious efisr-elfects of
sorghum were dus to ike greater depletion of plant foods by the sorghum
plants. Sewell (I. ¢) observe: that kafir removes more fertilising elements
from the soil than corn, but that this does not suff:iciently éxplain the effect
of kzfir in Capressing the yield of wheat  He slso observed that the growth
of kafir d-es -t affast the ability of the soil io liberate nitrogan.  Ball (1. c.),
McKinley (1951) and Millar (1921 were st in favour of the view that the
heavier feasihg of eriohum sutficianily exnlains iis deletericns effect upon
succzeding crors. Rmaménctha Ayyar and Sundarem (1. ¢) tound that in the
Flsck scils of Koile aih, neither the application of manures to correct pessible
cerletion nor the reduction of dry matter pro duced by the sorghum crops
as elfzcted by crowing sorghum in thinner stands, sh<wed any improvement
in the deleterisus etzcis cf sorchum on the cotton crep which followed it.
They corcluied that in the conditions existing in the biack soils of Koilpatti,
soil exhaustion was nct the cause of the deletericus effzcts cbsarved.

»-h o)

Degletion of roisture. It has kbeen sugge sied th2t under cerlain con-
diticrs where moisture is a limiting factar, the deplstion cf moisture by
soralu mav accaunt in part for ils deletericus alter efiects (Bell, )i o
Brazzwals, 1 ¢ ; Conrad, e L1 e 4). On the other hard, Ramanatha
Euevar erd Sundaram (I c.) found that in spits ¢f the low rainfall, the aridity
anj the cless spacing for scrghum adopted in the black sciis of Koilpatti,
the deletericus alter-eifects of sorghum con the .succeeding cotion crop
could not have been brought about by deficiznciesin soil moisture.

Production of alkalinity and injury to soil texture. Hawkins (I c.)
observed that scils cropped with sorghum are poor in physicsl condition.
He sttributed this in pert to the fact that sorghum plants es they approach
maturity Fave much mers abundant rocises compared with corn in the
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upper 6—8 inches of soil. [t was algn nate ! by him that certain crops lika
field peas which do not use tiis upper part of the sail as 2o the sorghum
rools are not depressed in growth. Ramanatha BEyvar and Sundaram (:.c)
found that ia the black soi.s of Knilpatti, tie wail marked phvsical condi-
tion of the sorghum soils, viz, "lower cracking’!, “earlier erodability “,
reduced percolation, Lighet cispersion values ar claday conditien could
be explained by the incresszd slkaiinily exhbitad by such soils. They
chserved that the growing of both F.typhoidss and sarghum disturbed
dilferently the Na-icn contents of the soil.  In scils cropped with sorghum,
the rise of reclaceable sodium was greater with the grewth of the crop but
its 1ater decline was much slower than that inthe cas2 of P. typhoides
plots. As a conseguence, the lovmer snils were left more alkaline at the
time of sowing of the succeeding crep cf cotinn, which condition would
appear to be responsikble for the lower yields recerded after scrghum crops.
They also noted that the seed setting and duration of sorghum influenced
the intensity of the deleterious effects of sorghum, since the effect was not
manifest in the crop cut at the shet blade. Tris phenomenon they ascribed
to the normal renetration of the scrghum roots into the alkaline region of
the soil belcw the second foot. They could not get conciusive results
regarding the correctives they tried for this alkalinity, but it was surmised
that the application of correctives in the lower layers might show some
response. Ploughing experiments showed that these soils were nct bene-
fited by cultivating them pricr to the scwing of cotton; therefore a saving
in the cost of cultivation could be etfected by reducing preparatory cultiva-
tion to the minimum. Thick sowing of cotton improved the yields of cotton
in ‘after sorghum’ plots koth in good and poor seasons of rainfsall.

Remedies suggested, Crnrad (I c. !} suggssis that since sugars and
possibly ather carbohydraies are the primary source of injury, every means
should be adorted to reduce the amounts entsring into the scil by the
removal of stalks and stubble, growing sorghum in thinrer stands and
planting varieties whose roots develop only low percentages cf sugars.
He also recommends ploughing the land immedistely and then irrigsiing it
to induce the sorghum roots and stubbles to decompose rapidly. In his
view certain naiura.ly inoculated legumes make gocd growth alter scrghum.

Ramanatha Ayvar ard Sunderem (I ¢) fcund that for cotion {ollowing
sorghum in the black scils of Kuilpetll, reilter the removal of stubbles, ner
ploughing in the residues early, ncr the aqrowirg of scrghufn in thinrer
stands gave any beneficial effects, They fourd that thick scwing of cotten
improved ils yields aiter sorghum. They sucgoest that the application cf
correctives for alkalinily in the lower layers of soil may have soma beneficiel
effects.
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From Mineral Power to Plant Power*®
' By S. V. RAMAMURTI, C.LE, M. A, LC.S,
Adviser to H. E, The Governor of Madras.

Some twenty vears ago [ read a book by an American on the “'Coming
of Coal”. The thesis cf the author was that modern civilization had been
built on the surplus ersrgy furnished by iron, coal and oil. The use of
these minsrais was the bzsig’of the Y;;r?ustl’ial Revolution. Nations which
pessessed such materials in their countries becsme powerful. Others sought
to gain possession of such counliies in their search for power. In India,
iron and coal are presznt kut in restricted quantiiies. Ol is barely avail-
able. With difficulty and wiih the neip of tariffs, India has been able to
build up a s‘eel incustry. Her ccel has been of an infericr grade.  Oil she
has had to import in large guantities, india has kbeen therefore obliged to
ke content larcely with the production ¢f 1zw matetials for the industries
of other naticns who were richer than she in iren, ccel end cil.

During the last decacde, there has arisen a change in the position as
regards the scurces of power. Cruntries which had not encugh cf petrol
have develcped praducer gas ergines. 'n several countries as a result ¢
war conditi_ns, a crnsidersble part of motor transport has chenged oris

* Ap address delivered ut the Students' Club, Agricultural College, Coimba-
tore, on 1Uth September 1912,
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changing over frcm petrol to charcoel pawer.  In this, Madras has led the
way in India. The scarcity of karosznz oil has producsd an urgent need
for vegetable oil to replacs it for lighting. Several lamps have been de-
vised, The Madras Government will shorily undertaks demonstration and
propaganda for the us= of satisfactory lamps burning vegetable oil. It has
been calculated that all the reguirements of oil for lighting in this Pravince
can be met by the groundnut grown on saven lakhs of acres whereas cur
total annual cultivation of groundnut in this Province touched 45 lakhs of
acres a couple of years back. Experimsn's - ade by the Government on the
use of groundnut oil as power for Dissz] angires havs shown that vegetable
oil can be satisfactorily used for such mashinas. On the basis of the resulis
actuelly achieved, it is now permissible to state that the power of cozl and
oil mined from the earth can be replaced by the power cf fusl and oil
- seeds grown in our farms and forests.

Besides coal and cil, the industrial revolution has used iron as the
vehicla for power.  During the last decade, the use of wood foriron for
many purposes for which iron aline hes been uvsed hitherts hzs been
developed with the help of methods of wocd prasarvation, cne cftte most
effective of which has bean developed by a Madrassi Enguneer at the Forest
Research Institute, Dehra Dun. Wood hac yet been used asa vehic'e only
for poteniial energy. Itz use as a vehicle for ihe transformaticn of potential
energy into kinetic energy remains yet to be developed. The position thus
is that of the three minerals, iron, goal and cil, on which modern civilization
has been built, it is now possible to replacs minera! sources by plant ssurces
almost entirely as regards coal and oil and partially as regards iron. We
are trus witnessing & rev-lution in power. The revolution has as yet taken
place in principle. Iis bulk extension is a metier of time ai:d organization.

The change cf pawer f.om minerzl to plant has riany implications.
Mineral power is dev vl from the dead earin whiia plant power is derived

r

from the living sun.  The iormer iz Lmi=d.  What iren and cosl and oil

thers are alreacy in 'z Lowsls of the sarth, n.en can mive. Nomcre. [t
has indeed baen cilatlaizs taat all ¥ie pairol suivlics will be exhausted

in a few dec-des al the 1:te at which petrol hes been uzel.  Plant pewer is
Hight. Comrared with the earth,
the sun is almost immeasurable in size and mass end almost eterral in time.

however unlimit=}. 1t is derived from sunil

Mineral power Fecomes availeble thriugh crest heat which destroys while
the powar of planis cnd &lso of animals and mwn breomes availsble by life
constiucting its fend into more complex plant end animal tissue. Tresame
food that builds & 17 10 can alsa yi=ld heat to move an ecaire Butzliving

body produces wure power by the cinsumpticn ~f its f»nd than a machinz

does with the s:ms material, The living machineis tnus more efiicient
than a machne =i malter. Mineral cowsr being limited leads to greed and
war. Plant power provided its production is iairly oraarized, will by its
derivation Lo an unlimited reservoir «f p.wer enable men to livs and
let live,

<
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The industriz] revolution with its uss of mineral power has been a
laboratory for a large scale organization of man's power. It has shown the
possibilities of quantitative expansion. Hereafter man cannot go back to
the small scale and isolationist life of the pre-industrial revolution period.
But the germ of the new construction will be not matter but life. The indu-
strial revolution was a revolution in power—from man power to mineral
power. To-day we are again witnessing a revolution in power—from power
of matter to the power of life, of plant life in the first instance. This revolu-
tion is necessary to adjust our economic conditions to our social ideas. We
have come to recognize the basic rights of all men. Buton the basis of
mineral power, there is not encugh to give equally to all and enough to
each. We have thus built a world where progress for any is possible only
by denial to some. Our social ideas are compatible only with the preduc-
tion of enough to meet the basic needs of all. For this the surplus of energy
produced by iron, coal and oil on which the civilization of the last two
centuries has been built is too inadequate. We want food and power for
each as freely as there is air for each to breathe. The power of life alone
can keep pace with the needs of life. Only the power of the sun fed
through plants can meet the needs of all men.

We who are witnessing this revolution have to prepare for the problems
that arise during and sftsr the revolution period. Plants have hitherto
been treated as sources of food for men and animals. They were not
trested as sources of power for machines which man has built up for his use.
Life is both an end end a m2ans. Plant life may now be treated as a means
for serving the needs of men in all ways. Take the groundnut. It gives
food to man. It gives food to animalstand manure for plants. It also, we
have now found, gives power for machines. The difference between the
power of life and the power of matter as sensed before the industrial revolu-
tion was that the former could be had only in small quantities while the
latter could be got in large quantities. A& man using the power of his body
could do but little work. A machine with coal and oil moved large loads.
But now we find that the small groundnut creeper produced on a sufficient
area can be used to give practically 8ll the power that mineral oil could
give. Research will, I believe, enable vegetable oil to serve indeed all the
purposes for which mineral oil is used. The large multinlication of small
living things is an equivalent to the power compressed in coal and oil
during centuries. Coal and oil are limited. The cultivation of groundnut
can be carried on without limit of time. So too fuel can, by planned pro-
duction, yield us all the power which petrol gives to move motor vehicles.
Petrol can be exhausted. The grcwth of trees for fuel can go on indefi-
nitely. In the past agriculture has been cramped by being viewed too
exclusively as a means for providing food for men and animals. Food for
men and animals is a form of power. The bodies of men and animals con-
vert the potential energy of foad into kinetic energy. But there are other
forms of power which plant life can yield. Plants which are not suitable ae



294 The Madras Agricultural Journcl [Vol. xxx, No. 9.

food can yet movs machines of maiter. Eldile nuts can bs both focd and
other power. Unedible nuts cannot ke food but yet be 2 gource of power.
There are tress which yield food o:r timber. But zlinost all plants can
supply fuel. If the function of plant cultwra is recoyn'z:d to be not only
the production of focd but also the production of power, the scope of agri-
culture is enormously increased. The bogey of over cultivation of fzod is
removed. Tnere can be rno fear of a slump in prices with an extension of
irrigation. [rrigation can be used first for all the food man needs. He
does not g2t encugh now. Then it can ke uced to produce fodder and
build up herds of valuible animszls. Nax! it can preducs valuable manure
inr plants. Last it can grow timbsr and fu=] plants. The scope of agricul-
ture with the help of irrigation is thus tremsndously ircresszed. It%s not
enough to say " Grow more food"”. Wa need fced. But we also need cther
things. We need motor vehicles, for which we mus! produce charcoal or
alcohol or oil. We need lightir.g. For this we havat> produce vegatable
oil. Our slogan must be widened from " Grow more f3cd” to "' Grow more
power’. For mineral power, you dig; plant powsr, vsu grow.

There are two major problems whichk I would sug=st to you for research
in regard to plant- culture and plant technology. The first is the supply
of pure water. Pure water is as vital to plant culture as steel is to
mineral technology. Water is the carrier of foed frem the soil to the plant.
In South India we have land and sun-light but not enough of fresh ;vater.
Ryots when they dig wells mare cften gst brackish water than fresh water.
The fresh water that comes to us through rivers is largely wasted inta the
gea. Itis a shock to most pecple to hear tnat only four per cent of the
Godavari river.water that reaches the anicut is used for irrigation and the
rest wasted into the sea. Of the Krishna river water, only three per cent is
so used. The need for increased irrigation is obvicus. The fesr of pro-
ducing more plant growth than is nesded for food nesd not hereafter stand
in the way of an increased use of the Godavari and Krishna waters, But
gimpler than the building of new irrigation systems, and indeed, in addition
to such new irrigation as is undertaksn, there is, [ believe, scope for the
reclamation of brackish water, including sea water. The sea has over 97
per cent of fresh water. Enocrmous masses of this water lie by the shore of
South India. That fresh water can be made {rom sea water is known. But
the process which is distillation is not cheap enough. 1 suggestitesa
problem for South Indian intelligence that a way of ma'king fresh water
from sea water, and indeed all brackish water, must be found. Ten years
ago, it was my dream to replace’ kercsene oil by vegeiable cil for lighting
our homes. To-day the dream has come true. 1believe that the other
dream of mine about making fresh waler from waler containing over 97 per
cent of fresh water will yet come true. When it dces, South [ndia with
land, sunlight and fresh waler will be a paradise cn earth. [f will witness
the conversion of sunlight into power needed for human progress on a
gigantic scale. So much for the major problem of plant culture.
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The majcr problem of plant technolegy that | would place before you
is the making of engines with low temperatures. Mineral power is trans-
formed into kinetic energy through great heat. Hence iron needs to be its
vehicle. Yet millions ¢f engines including ourselves are working at the
temperatures of men and animals and plants, and efficiently transforming
food into energy. For such low temperatures, wood can be a vehicle. The
condition requisile for replacing iron Ly wood is the discovery of low
temperature engines. It should be possible to do it because Nature is mak-
ing such engines and vorking them Cannot man find the sscret of Nature?
Man seeing birds fly has learnt to fiy. Let man seeing Nature make fresh
water from sea water and making engines work at low temperatures learn

to do so too.

With this new power what new civilization shall we build? The indu-
strial civilization of the last two centuries was built out of limited material.
The power released by the new revoluticn will be from unlimited material,
The limits of development under the old revolution were narrow. The new
revolution has scops for limitless devalopment. The ethics of a civilization
based on mineral power when if ore mzn has, another man hes nct, will be
replaced by the ethics of a civilization based on vital pewer when if one
man has, another man may have tco. Based on the limitless power of the
sun, cur new civilization will attain levels of plenty, grandeur of conception
and execution, width of vision and ranges of goodness and greatness,
which the old civilization confined ‘o the narrow walls of material power

dug frpm the bowels of the earth could never reach.

We shall indeed be n» longer children of the earth alone. We shall
also be the children cf the sun, members of a great confederacy of planets
with the sun as the centre. The sun shall sustainus as our fatner while
the earth our mother takes us to her bosom.

It is a great vista that opens belfore us through the revolution from
mineral to plant power. In this, the Agricultural Ressarch Institute may
play a great part, [ would, it ind when 1could, develop this Institute of
Agriculture into an Instituls of Plant Culture and Technology. You have
learnt to play the role cf Erahma the Creator. I ask you to play also the
lesser but not easier rcle ¢¢ Viswakarma the technician.

I have a great faith in Indian intelligence which with Chinese intelli-
gence has made the olcest and longest contributicn to civilization. India
and China, according to the great Russian scientist, Vavilov, have domesti-
cated more than half the plants and animals that serve civitized man. They
have harnessed the forces of life for the progress of man, and preached and
practised tolerance towards all life. May they again take the lead in the

arts and crafts of a new Age!



SELECTED ARTICLE
Agricultural Progress in India During the Decade
1929—-1939
By SIR BRYCE BURT, C. L. E,,
Recently Vice-Chatrman, Imperial Council of Agricultural Research in India.

Ever since I undertook to deliver this lTecture I hsve marvelled at my
temerity and, indeed, it is impossible to do justice to my subject. Not only is
one dealing with the varied sgriculture of a sub-continent pevplied by 400 million
people of several races, but aiso with several distinct systems of agriculture
based on widely differing soil and climatic conditions. Progress has been
marked snd general, but it has tuken many forms. My choice of this period for
review was largely governed by the fuct that, speaking broadly, it coincides with
the decade following the report of the Linlithgow Commission.

The decade under review was a notable one for other reasons, for Indian
agriculture, like that of many other countries. had to adapt itself to the condi-
tions urising from the world economic depression.  Equally important was the
effect oo agriculture of industrial progress within India, leading to a demand for
increased quantities and better qualities of the natural products which form the
raw materials of industry., Above all, the incresse in population afforded larger
outlets for agricultural products, the demend being intensified by a distinct
increase in the general s*andard of living. Ipdeed. India almost ceased to be an
exporter of wheat and otuer cereals, despite 8 considerable expansion of pro.
duction. To-day, however, I propose to confine myself in the main to a brief
sccount of the steps which were “taken to implement the recommendations of
the Royal Commission and the results which have been achieved. My task
has been lightened by the reports mude to the Government of India in 1937 by
Sir John Russell, and by Dr. Norman Wright.

Report of the Royal Commistion. The report of the Royal Commission was
more than an authoritative review. 1t was a clarion call to action for which
India was ready. The Commission stuted categorically that the application of
the scientific method to the problems of Indian sgriculture had borne fruit, but
that only the fringe of the problem had b:en touched, and that a great combined
effort was needed. Indian Agricultural Ministers had already reached much
the same conclusion, and one of the most encouraging features of Indian
administration has been tbe growing support of all political bodies und parties
for sound measures designed to improve !ndian agriculture,

There has been a striking increuse in the staff and funds devoted to agricul-
cultural and veterinary problems. The total funds availuble annually for
agricultural and veterinary research and d:velopment in India have now passed
tbe £ 2 million mark—a substantial sum, though still less than 13d. per head of
the population. The increase in man-pcwer is as striking, but, owing to changes

in the form of annual provincial returns, strictly comparable figures cannot be
presented. ‘

Research Organisatiors. The organisation of the Imperial Council of Agri-
cylturul.l‘lesearch has been 80 admirably described by its first Vice-chairman,
Sir T. Vijayaraghavacharia, in a paper read before the Society some years ago,

and more recently by Sir John Kussell, that it is not pecessary for me to
describe it, '
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The Royal Commission had stated in considernble detail in what directions
further research was required, and the (louncil ut once proceeded to the discus-
sion of tentutive projects for vescarch on probiems of obvious importance. The
Advisory Board consideresd these in the huht of work alresdy in progress in
fodia and the facilities uvaitable for such rese -rehl in existing institutions, and
eventually recommended modificed projects, or grouns of projects f[or grants.
In this manner full udvantage was tuken o the experience of senior research
workers and of their lund. tboildings 1nd vcuipment, and grants were given, in
the muis forst. T and arn ratus,

The Council was for:unate in twa important respects,  Following the lead
o! the Nizam’s Damirions the larrer Indinn States decided to contribute to the
Council's fuads vnd £ .vv i its sctivities, acd in 1932 Hyderabad, Mysore,
Barods, Travancore, - ocnin, thop . aed Kasiomir were all represented on it
Many other Stiotes co-operated with the Counzil in  particular activities.
Secondly, it was {v.und possible to obtiia wn important measure of assistance
from the Science tolleges of the indion Universities, who undertook special
investigrtions with the wid of gran:s.

By common consert the Council became responsible for liaison with over-
seas vgricuitural research organis:tions, especially the !mperial Agricultural
Burezu, In increasin: degrve it obtained valuable assistance from British
research institotes, not the least important of which was the training of research
workers in special methads. 't wus also 2ble to obtuin valuable information,
literature und muterisl for Indian investigators and to put them in touch with
research workers in other parts of the world.

The funds placed at the disposal of the (ouncil by the Government of lndia
during the nine years ending March, 1939, including the cost of expert staff,
secretariat and pablications, amounted in all to about a million sterling. The
policy of the Council has alwuys been to supplement, and never to supplant,
local eff..rt. Thus, in 1979 it was aiding, in greater or lesser degree, nearly a
hundred resesrch projects, with grants of varyving magnitude and met the
salaries of nsarly three handred research officers und scientific assistants, Of
the total fun s alio: .ted by the Council in nine yeurs, about £600,000 was devoted
to twenty-six major projccts.

Special arronzements exist for research on cotton and jute. The Royal
Commission on avriculture commended the work of the Tndiun Central Cotton
Commiitee, and th:t b dy, which derives its funds from thes cotton cess, has
continued to promote and aid research for the improvemunt of cotton-growing
and to provide [or technological research. [ts operations have been expanded
and develeped, the Committee’s experditure in 193839 being approximately
£72.000, connpired with £57,6400 ten veurs carlivr,

Usuiliv the Committce provides part only of the expenditure on a project,
the Province or State concerned coentributirg also, usually in increasing degree
when grants arevenewed,  The Committee poid incressing uattention to means
for translating the reselts of research into prusctice, its vnigue technological
research lntoratory wes expurnded ond operations to improve the marketing and
handling of In.di;m cotton and to stop malpractices were continued.

The Royal Commission on Agriculture recommended that a Central Jute
Committee should also be set up to deal with sll problems connected with the
growing and marketing of jute, and provided with an annuzl grant from central
revenues of five lukhs of rupees. For various reqssons this recommendation was
not acted upon until 1936. ‘the Committce first met in February, 1937, and no
time has since been lost, Arrungements for agricultural research were made at
Dacca. A tecl.pological rescarch laboratory for work on the quality of the jute
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fibre was built sad equipped and opened by H. E. Locd Linlithgow in January,
1839; work in temporary secommodation had been proceeding for s»me time
previously, The co-operation of the Indian Jut: Mills Assoviation, which
maintains its owp research department for the impravement of manufactaring
processes, was readily forthcoming. and wrrrang-meats were made {or the
mutual interchange of information and for consultation on reseurch prograommes.
The difficult question of improving the statistics of jute praduction was tackled,
and the problems of jute murketing were brought under survey.

Brief reference should be made to the loss to Indian agricultore which
resuited from the destruction of the Pusa Reseurch !natitute by the great Bihar
earthquuke in 1934 After careful consideration the Governme=nt of India decided
not to rebuild at Pusy, but to provide a new institute at the capital, and a suite
ahle site was found about three iniles from New Dethi. The transier was com-
pleted towards tne end of 1936 and a considerable measure of reorganisation
effected simult. necuslv. In its new home the Imperial Agricultural Research
lastitute has far better contucts with ngricultura} and other scientific workers,
and has immeasvrably grester opportunitivs of co-operating with provincial
reszarch organisations than bitherto. This is important, since the first duty of
an agricultaral experiment station, especially when maintained by the State, is
to upply scientific knewledge and methods to definite field problems.

Local Activities for Agricultural Improvement. From this brief and necessirily
imperfect description of research orgunisations we may now tura to the agencies
for translating the results into agricultural practice and eventually into increas
ed income to the Indian cultivator.

As one indication of the progress made we may note that the number of
organised demonstraticns carried out in 1937—38 was 113,000, compared with
37,000 ten yeurs eariier. DMoareover, such demonstrations have improved in
characler. To a marked extent * bétter farmiog’™® campaigns embodying a
number of improvements have taken the pluce oi piecemeal efforts, and the
demonstrations have been backed by a “* service™ orgrnisation.

Perhups more important still is the increasing degree in which extra-depart-
mental ngepcies are assisting in agriculturel dev:lopment. For example, the
better conservation of naturai munures and improved sanitativn are now being
dealt with a8 one job in many villages which is us it sheuld be. Co-operative
sacieties are duing more, though still not nearly enough, to assist the cultivator
to obtain the sceds and implements thot be weeds, and the incresse in the
pumber of berter farming and better living societies is most encotraging.

It is dungerous to prophesy, but the time muy not be fur distsnt when the
*nution building ™ departments of Govertment concerned with the improve-
ment of the conditions of villuge lile will muke a combined approuch to this
great task,

Practical Achievements. To turp very brietly to some of the results which:
have been achieved. There ts 1o room fur doubt that the uverage yield per acre
ol several crops in lndia bus been ratscd by mesns which enbance the monetary
reward to the grower and provide bim witit more and better feod for his family
aad his cattle. This is a sweeping stutement, but 15 mude deliberutely, it cun
best be tested in the case of cotton, us pructically the whole of the crop is balzd
and used in mills or exported. and the screage figures are substantially accurate.
‘I he Central Cotton Committee's examivation of the trude returns showed that
the avernge yield in the quinguennium 1932—37 was 108 1b. per acre a8 comparwd
with 96 and 95 in the two previous guinquennial periods. The Government [ore-
cast for 1938-39, based largely on the standard vields, was over a million bales,
or 20 per cent below the uctuul commercial crop, wheress for the quinguenniuvm
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1922-27 it was only 9 per cent short. In 1939 the question of raising the standard
yields was under active consideration.

In the case of wheat special crop-cutting experiments and the evidence
collected in the course of marketing surveys, indicate that where improved
varieties and methods have spread, preduction per acre bas increased substan-
tially. Turning to sugarcane, the estimatcd production per acre expressed as
gur (raw sugar) was 1°4 tons in 1937-38, despite the fact that it wasa bad season,
as compared with 11 tons per acre in 192728, which was & favourable year.
Such examples could be multiplied. [t should, cf course, be added.th.at Fbe
increase in the all-India average yields is partly due to improved irrigation
facilities. On the other hand, when one examines local figures, one finds that
it is precisely in the irrigated tracts that the increase due to i'mproved me'ethods
is greatest. There have also been important improvements in the quality of
several crops. | shall mention a few examples later.

Varietal improvement, including the provision of gnoil seed, has been ~one
of the most important activities of the Indian Agricultural Deportments since
their inception, and is ss important as ever. In 1937—38 it was reported that t'he
area under improved varieties had reached 23 million acres, as compared with
10 million in 1936—37.

As the net area cropped annually in British India alone is some 230 million
acres, the ascertained area under improved crops is still less than 10 per cent. of
the total, but even so it represents an additional annual income to Indian agri-
culture of the order of £ 20 million.

Agricultural improvement, however. does not stop at the supply .of goqd
seed, and the present attitude of the majority cf acgricultural Work_ers in India
to crop improvement can fairly be stated as follows: Vnris‘ta‘l improvement
is both an impottant immediate objective and a necessary prel‘lmmary to h.xrther
developments. Of all improved methods, it is the one which the cultw.atolt:
most easily understands, and can most easily adopt provided that {he ‘‘service
organisation is good. Moreover, the success achieved has giv?n him conﬁdence
and has provided the contacis necessury for other extension work. .Lsually
the improved variety brinus an immediate reward for enterprise, even if there
is no improvement in methods of cultivation. I:"ut.t‘.)e. full ar?v.unm.ge of an
improved variety is rarcly, if ever, realised unless its introduction is sccom-
papied by better soil minngement. Consequently, the :»‘aﬂ.ricultum.] Departments,
in increasing degree, are org;lmising demonstratiors which coml:lr-re the use .of
an improved variety with improvements in cultivation and manuring—and with
increasing success. ‘ '

Various crope. Cotron. To turn to some individual crops, cotton should,
perhaps, come trst. because, us the result of nearly 20 yeurs' co-operative effort
bv the Indian Central Cotton Committee und the Yrovioncial and State Agricul-
u:"-al Departments. the character of the lndian cotton crop hus been radizully
altered. ‘The total area under in proved varieties in 193%-39 wus 5,063,000 acres
out uf a totul ¢f 224 miilion, rently oue-quarter of the whnle. The change in the
quality of the crop is important. !n the three years 1927-28 to 1931-32, sh.ort
staple cottons, i. e, below 17, formed 75 per cent of the vthole, and me(l.{um
staples 23 per cent. In 1935-39 the tipures were: short staple 63 per cent, medium
staple 323 per cent, long stuple 4§ per cent, Moreover many of the short and
medium cottons had been materially imoroved in spinning value. it isfortu-
pate thut a long view was taken, thut the importance of yuality wis ncver lost
sight of, that adequate technologicul tests preceded the ir.ltro.duction of new
cottons into general cultivation, and that marketing organisation accompanied
sced distribution schemes.’ The Indiin textiie industiy provides a constant and
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{;rowing market for the longer-stapled cottons which are alspo assured of a market
in Great Britain. On the other hund, the vxport dem .nd for the shortest Indian
cottons has cc?ntrac&ed severely, though it will probably never disapr:)ear, and
:::ci:fnsumpuon of these by lndian mills, though large. is valikely to expand
Juts. In the case of India’s other great export, jute, in 1937-38 the arva under
Departmental varieties was reported to be 1.753 000 acres out of a t‘utql of
2,859,000 acres. These varieties were, in the main, chosen for their hiﬂl; ):ield
but fn’ere reporied on hy the trude to be of satisfactory quality before tk:ey w“re'
put into general cultivation, )
Gilsecds. Some valuable fundamental work was dore in curlier years, but
until recently the amount of agricultural work on this grou.p of crops ;v.‘svdis-
proportionately small in view of their value as cush crops and (hei.r inp );tmc
for Indiun icdustries and export alike. The remarkable expansion of the grolmde
nut crop bas continued until India is the world's Jurgest producer and its seco (;
exporter, despite the enormous inf.rnnl consumption., For an “intro-*uceg”
crop to spread from 300,000 acres in 19¢0 to nearly 9 million acres in 191;7—-38 is
jn itself a siriking proof that the ladian cultivator kvows a good thing when he
gees it. From 1934 to 1933 production wveraged 2 8900000 tons, and of this 39 per
cent wus exporied, the remainder being ret:incd in the country, and nb(‘::t
1,200,000 tons, or 43 per cent, used for the production of oil. The r‘e'p:\;.rted are
under improved vuarieties is only saome 4i7.000 acres, but these fgures re]q;:
mainly to recent work and exclude the earlier distribution of secd bs;' t‘{e A rl
cultural Departments. As a resuit of the action taken by the Researc-h é)oung"l.
well-planoed experimental work is now in prog-ess, incll:ding the pro(luctir:nL:)i
better varieties, improved methods of cuitivation and munuring, and bett
metbods of harvesting and bandling. The objective is high yie]d-and dise o
resistance, coupled with a high oil percentage und low fatty acid co tase
Correctly used in a rotation, the gréundnut crop is a valuzble aid to th ‘ﬂ f{nh
tenance of soil fertility, especially in some ol the important cotton ureatsma’lm
ordinuted research schemes are also in operation for the improve .f\o’
linseed, rape, castor und other oil seeds. ment of the

Sugar-canc. The sug:r-cane crop forms a nators) link hetween the ¢
mercial crops #«nd the food creps, and is of particular interest, since, s ko'm-
broadly, no other crop aives the Indian culuivator so large a c:.‘s'r: rew;;r;ipfu- ‘hn'g
Jaboour und thit of his family. Sugar-cone production in [adia has been ,-O,l tls
tionised since 1929 and 14di: now bas » moders white sugsar industry wi tV"J U:
caopable of supplyh @ all ber rcgquirements, and, on the whole is’techui}cunlmrﬁ:i l'b
ent. Of the towal area urder cine 1o W3% aporoximately § ]'3!51' cant W-’ss) N dex-
improved varieties, mainly Coimbatore canes,  Very ;T)ucu h;mhi)ern (dz 2“ f'l'
recent years to improve the efficiency of the Indi:n sugur im-iustr.y brjthe l;n
foctory improvementis und in the organisation of the caoe supply t'uou"l- -e .,V
control problems have vet to be solved. bur the mure efficient md}.’ As o
cane is still the (irst requisite. T'o that end intensive csne improvegwnrushflmnw of
many of them aided by the fuctolies concerned, nre in progress in ) ze’lllelsl.
important wrens—notably in the Usited i'rovincés—where an efgort iss b‘f'N,
made 10 secure hetti r caltivation and manuring, combired with the syste un.;,
supply of heslthy seedling canes of the varieties best suited to the -s.ren‘ ) ;mﬂ"JC
Bombay Nacean impertant work hus been dote an the problems ¢;f 5. U the
cultivation in that aren, of which slkali formaticn and 4 fall ir; !‘*r‘ilu’i(zu..mn-té
outsturding. Asu result, svstems of spil munagement and cune cuT{i‘; i : :ﬁe
been worked out which are now bzing put into practice. stion nave

Rics and Wacat. in 1923 the amount of atteativo devoted to rice was dispro
portipnately small for a food crop ovcupying sunually some 72 million acres, In
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Mudras good work was in progress, in Bengzal a sound foundation for future
work had been laid, but elsewhere there was less to record. The Research
Council made a point of remedying this defect at the earliest opportunity by a
series of co-ordin ited research schemes.  In 1937-38 the area under improved
varieties had reach.d 3,739,000 acres, compired with 634,000 in 1927-28. In Madras
one-sixth of the tots] area was growing departmental strains. Work has by no
means been limited to plant breeding and the whole chain of experiment
stations is co-operating in cultivation and manurial trials,

Wheat was one of the first crops to occupy the uttention of agricultural
departments, FProgressin the improvement of wheat production has been steady,
and the total area under improved varieties only just fell short of the scven-
million-scre wark in 1:37-38 this being nearly one-tifth of the tutal area. FPro-
gress has been most rapid in the Punjub, where half the total area is under
improved kinds, and important progress his been made elsewbere, Both yirld
and quality have heen improved and the gain to the cultivator is substantial. Of
later years work on the rust problem has been of outstundinrg importance, und
the work done by Dr. K. C. Mehta has enabled the breeding of resistunt varieties
to be undertaken with precision. More jmportant still is the knowledge which
has been gained of the wavs in which the black and brown rusts are disseminuted
annually and of the foci of infection.

Tobacco. Tobacco presents features of special interest. In 1929 the produc-
tion of cigarette tobacco of the Virginia type in India was in its infancy. Now
it is an important established industry emploving about 2,500 flue-curing barns.
Some 83 per cent of the total requirements of the Indian cigarette factories were
provided by Indian grown leaf in 1938, and an important export trade had been
developed. The centre of the industry is Guntur, in the Madras Presidency, and
the Research Council finunces a research sub-station in that district for the
study of rotations, fertilisers and other factors influencing yield and quality. A
set of co-operative experiments on the production of cigarette tobacco in other
provinces from two standard varieties is also in operation. It is of interest to

note that the value of tle exports ol Indian tobacco has risen from about £637.000

to spproximately £13 million during recent years.
Considerable progress h.s nlso been made in the development of frait
growing, both in the bills and the plains, and in the ccld storage of fruit.

Plant Protection. The reduction of the loss of crops caused by insect pests
and plant diseases received the attention of the agricultural departments from
the outset, but progress sirce 1929 has been marked, both in the application of
knowledge and in investigation. Rarely can much be done by the use of insecti-
cides or fungicides except with plantation, orchard and garden crops, and pest
control must be secured by more radical measures, often involving substantial
changes in agriculturasl practice. We have, bowever, one dramatic example of
war on insect predators in the measures taken to deal with the locust invasion
which became so important in 1929-30, thouch actually it had started some three
To the Research Council fell the task of co-ordinating effort,
f the progress of locust invasion, of advising on control
ith locust control organisations in other

yeuars eatrlier.
providing intelligence o
measures and of maintaining contact w
countries. The Council was fortunate in securing the co-operation of the
considerable number of Indisn States affected both in the provisir té~uior-

mation and intelligence and in control measures. The cost ({ﬁ‘m_&ﬁm
visitation to India. including control measures and the';rumi}dn;j\“ "?}QE.'
revenue in affected areus and loss of crops, ran into Crores; Erproes :m
resolved that India should not again Le caught unprepar 'g, furvey was ma

of the permanent and semi-permanent breeding groundf of ffie desert locust ia

M
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?&" 4 incresse in the production of fndder crops, the greater use for cattle food of
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India, and the course of this and previous visitations studied. Certain areas on
the Mekran coest of Baluchistan were quickly found to he important, and desert
Jahoratories were set up to study the locust in this breeding ground. The condi-
tions which cause the locust populations in these tracts to incresse suddenly,
thus lesding to swarming and migration, are now fairly well understond and
control measures have been worked out. A permanent locust warning service
has been set up in order that prompt action may be taken if # visitation threatens
in future, It is posssible that it may soon be tested, in view of recent reports of
locust activity in Baluchistan,

One other group of entomological undertakiegs mav be mentioned, viz, the
campaign against the pink bo'l worm of cotton in the tinited Provinces and the
clean-up campaigns against the spatted boll worm in Bombay and the Punjab,
The field work [ollowed on successful scientific investig.ticns, and both were
financed by the Indian Centra! Cotton Committee. The effect on both the vield
and commercizal quality of the cottons of the tracts concerned is now appsrent.
Similar work is in progress in Hyderabad and Baroda States with satisfactory
results. Important work is also in progress on the other insect pests of cotton
and those of sugar-cane, rice, fruit trees and tobacco, and promising results have
been obtained.

In combating plant diseases, the principal weapon 1 as been the production
of resistant varieties and their substitution for susceptible kinds. Much more
attention has also been paid in ruecent vears to the effect of cuiturnl methods on
the incidence of plant diseases. Much useful work has been done which cannot
here be described. i

Livestock. The fundamental importance of the improvement of Indizn live-
stock to the development of agriculture was emphasised by the Royal Commis-
sion who made a number of fur-renpbing recommendations. In India cattle form
almost the scle motive power for cultivation, and a better milk supply is now
the first requirement for the better nutrition of the population. If any real and
permenent advance is to be made there must be better protection against
epidemic disease and other pests, better brecding and better feeding. Much has
been done in these directions during the past few vears., though the results are
only now becoming appsrent. The grants made by the Research Council have
enabled a number of importint investigations on disease control to be under-
taken, some at central institutes and some in provinces and states. Disease
investigation officers, who act as a reconnaissance and intelligence service for
the Imperial Veterinary Research institute, have been provided in each province
and in several Indian States.

The Central and Provincial Goverrnments have expanded their operations in
the production and use of protective scra. The great value of the more import-
ant breeds of Indian cattle has been recognised, and cattle improvement placed
on sounder basis. The improvement of Indion milk production and dairying
was the subject of aspecisl enquiry by Dr. Wright (Director, of the Hanneh
Dairy Research Institute), arnd es a result the Government of India decided to
appoint a Director of Dairy Research and to establish a central dairy research
institute, In the meantime, some important surveys of milk production were
carried out.

.z yThe &rgble srea in India has steadily expanded at the expense of grazing

_‘.--fg};(ﬁun‘ds';arxpi with an increasing populstion this process is unlikely to be rever-
-

’ged eveﬂhifﬁch'ee_gg—d,-. Ccengequerntly, a balance can only be maintained if a real
luch industrial by-products as the oilcakes and wuch more thorough measures
o conserve and improve the larger gruzing areas can be secured.

f’ |
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Though there are exceptions, most parts of India are ill-suited to the pro-
duction of good grazings, Consequently, on the average holding the production
of fodder crcps must takzs the plice occupied by temporary leys in England.
Fortunately, Indiais rvich in such crops. and it is known that in most provinces
and states there has of recent yesrs been s growing response to departmental
propaginda. An importunt feature hus been the steady, though gradual, expan-
sion of the cultivation of Berseen (Egyptian Clover—Trifolium Alexandrinum) in
Northern Indis, especiaily in the North West Frontier Province and the Punjab.

Gruzing and fodder problems are essentially provincial, and often local. and
call for the co-operation of several departments. Frovincial fodder and grazing
committees have been set up in =1l provioces and several Indian States, and a
central committee of the R.search Council secures liaison. The Council has
made grants to meet port of the cost of some experimental and development
work. The Forest Departments have supported these efforts, and in several pro-
vinces have undertaken important work themselves. Work on the improvement
of grazing by better management and controlled rotations has been :tarted, and
several provinces have in progress grazing surveys, which include a study of
the grasses,

Cireful experiments have shown that by the substitution of mixed farming
including milk productinn, for the mere raising of crops for sale, agriculture in
many parts of India eould be raised to a higher level. Mixed farming is slready
the custom in parts of Northern India, but elsewhere there is scope for develop-
ment end everywhere there is room for improvement. Towards the ecd of 1938
the Research Council spproved proposals for active demonstration work to this
end by provincial and State organisations. Such developments have a very
marked economic aspect. !f cultivators are to expend money and lsbour on the
better feeding of cattle they need a profitable outict for animal products. The
demand for these exists, but market organisation is of primary importance.

T'o enimal breeding only a brief reference is possible here. Provincial and
Rtate Governménts have substentially improved their organisation for the pro-
duction and issue of bulls of v:0d breed and for the encoursgement of private
breeders. The breed ch.racteristics of the more important types bhuve been
published by the Research {cuncil and several breed societies established. The
All-India Cattle Show first held in Japuary, 1937, wus a great success, and has
become an annual event which is being continued even in war-time. Breeders
have found that the sales which resuit justify their exhibiting.

The improvement of catt'e isnecessarily aslow business, but the fruits of
quarter of a ceptury’'s patiert work sre now being recalised. To quote two
examples only pure bred Sunsoul cows have pow reached a milk yield of 11,000 1b,
in a 10-mounth lactation pericd; ten years ago the record was 6,500 1b., and when
the Pusa pedigree herd was sturted it was sbout 3.5 0. Secondly, the n\.xmber of
approved breeding bulls at studs throughout India has incrcused greatly. Com-
plete figures are not svailable, but in the {'unj1b the number was 11,302 in 1937-
3%, compured with 2,690 in 1927-28, What perhups, is more important is the fuct
that issues of pedigree sires from Government farms are now largely limited to
celccted areas where defnite airangements exist for the eliminetion of scrub
sires from the breeding herds. Slowly but surely animal busbandry in India is
coming into its own.

Consolidation of Holdings. [t is no exaggeration to say that, at the present
day, there is no greater single obstacle to the introduction of imprm.'ed methods
of cultivation in many parts of India than the fragmentation of holdings. Ste.udy
progress has heen made in’ the removal of this disability. In the Punjab,
through the medium of c-operative societies established for the purpose,
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approximately 919,006 acres hud been consnlidated by 19383, the addition for the
year being 132,010 acres in 235 villuges. Ten years earlier the consolidated area
was about 165.000 acres. In the Central Provinces a Consolidution of Holdings
Act was passed ia 1928. By 1938 an arer of 824070 acres huad been consolidated,
the villagers paying the entire cost. In the United lrovioces considerable pro-
gress has been made on lines similit 5 thos» adopted in the Funjab, but without
legislation, and ahout 100 co-operative consolidation societics were operating in
1938. Of special interest is the alternative methed of conselidation of cropping
in an intensively cultivated trect where su.ar-cane, wheat and rotation crops
are grown under tube-well irrication. In the Bsroda State, which commenced
consolidation in 1921 and adopted the co-uperative method in 1925, steady pro-
gress has been made, and 48,000 acres hus been cons sliduted by 1938,

The most satisfactory featurs is that consplidation is now popular, and the
applications are in excess of the immediate capacity of the stuff. In some other
provinces and states interest has been aroused, and a start is being made. In
various ways,also steps are being taken to avoid future fragmentation of hold-
ings, particularly in large canal colonies where the evil does not st present exist,

Soil Management and Fertilisers. Although the improvement in soil meanage-
ment is of outstanding importance | shall deal briefly with it, since this paper in
the main is a record of progress snd much of the work is comparatively recent,
In a recent paper by Dr. Burns reference was made to *'dry farming”, i. e, to
improved methods of cultivation in areas of defivient and ancertain rainfall,
The Research Ceuncil has sided four complementiry schemes in Madras,
Bombay, Hyderabad State and the Pungab. The object in each cuse is to iatro-
duce a system of agriculture, including methods of conserving moisture, the use
of drought-resisting and short-period varieties, suitable tillage methods and
manuring and the necessary implements, Fhysiological studies and soil studies
form part of the programme. 1n.Bombay work was commenced in 1923, and by
1934 the * Bombay dry farming method ™ had proved its value. With an aversge
rainfall of 23'70" the average yield of millet grain over seven years was 1,260 1b.
per acre, compared with 741 with indigenous methods of cultivation. The
method is now used on some thousands uf acres. Work on the crops and scienti-
fic soil studies have been intensitied since 1934, and some very promising results
are now appearing. There are great tracts of precurious rainfall where irriga~
tion is impossible, so that increascd production by the better conservation of
the scanty rainfall is of primary importince. Tke soil in relatjon to irrigation
has received more attention of late years, the most notzble,work being at the
Irrigation Department’s Research Station, notably in the bunjab. Here methods
of slkali prevention and the reclamation of ulkali lands huve been systematical-
v studied, and a great deal of valusble information on the mansgement of such
lands secured. In Sind an alkali survey wus carried out in conjunction with the
phnning of the Lloyd Barrage Cunals. ln most previnces attention has been
given to the prublem of waterlegging in canal areus. und both the Agricultural
und irrigation Depariments are erdecvouring to secure the more economical use
of irrigution water. "

At the Indore Research Institute which, since 1923, has been financed jointly
by the lndian Central Cotton Committee und a pumber (now 27) of Indian States
in Central India and Rujputana, the better management of the Malwa black soils
has been the subject of continuous study with special reference to the svoid-
ance of colloidal conditions incompatible with a good tilth during the monsoon
period. The Indore method of compost manulacture is now well known. In
the various provinces systemstic attention is being given to demonstrations of
compost msking by one method or ancther according to conditions and the
materials available, and to the better conservstion 2nd use of cattle manur

.
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Artificiul fertilisers sre still uvsed in limited quantities, the consumntion of
ammonium sulphate being approximately 70,000 tons per annum only, and other
“artifici=1s* ebout 25000 tons, On the other hond the use of the non-edible oil-
cakes as manure, especinl’y for sugar-cane, h s expunded considerably, as bas
green munuring.

At the New Delhi Rescarch Institute genctic studies on soil profiles, the
collation of existing soil data and the prepiration of a preliminary soi! map of
India form an important part of the Iostitute’s programme. ’

Improvement of Marketing of Agricultural Praduce, ‘The improvement of the
marketing of cotton has received the continuous utrention of the Indian Central
Cotton Committer sicce 1921, but prior to 1929 iittle h:d been done for other
crops. The Rova) Co nmission on Agricuiture made definite recommendations
for provincial uction, and the improvement of mirketing was i{oeluded in the
functions of the Feseereh Councit, The gesrersl plon of work was described by
Mr. Livingstone, the Marketing Adviser to the Coveiroment of India, in a paper
read before the Socicty in 1938 * Careful maorketing surveys formed the basis,
and were undertaken for 32 commedities and simultuneously a survey of existing
marketing methods and organisation was undcrtaken. The full reports have
pow buen published on 11 commodities, viz,, whest, linseed, egas, tobacco, grapes,
coffee, rice, potutoes, milk, groundoeuts, sugar and £ish (preliminary), «ad most of
the other surveys have b.en completed.

An agricultural marketing and gradiog Act wus passed in 1937, which enabled
statutory rules to be made for the grading and marking of the commodities
scheduled. For those craps which are normally dealt in at wholesale markets,
e. g., wheat and oilseeds, attention was first devoted to the standardisation and
improvement of the wholesale contracts and better definitions of guality, put-
ting as far as possible a definite premium on the sale of high quality produce,
For commodities which go more directlv to the copsumer “national mark"”
schemes for graded produce were adopted. Constant consultation with traders
of all clusses was pecessery, and a large measure of agreement was reached on
rules and stundards lLefore they were introduced Lxperimental grading and
pocking statiuns were s+t up and it wus speedily found that consumers were
willirg to pav satisfactory prices for marked and graded produce. Ghee (melted
buiter fut) ¢ furds oo excellent example of the success achieved. There is always
a kcen demand in India for pure ghee. and by the end of 1939 there were 17 licen-
scd pnckers running £4 grading and packing centres and in all 6,707,000 Ib. of
graged ghee were sold and fetched some £ 322,000, A central control luboratory,
with branches. was set up und the purityiof each packing checked by analysis.
Six Indian Staics set up their own laboratories and gr.ded vnder the * Agmark ™
Schenye.

+ sumark " schemes were developed for a puinber of other commodities, and
grnding vud packieg stations set up to deal with hides, eggs, fruit, potatoes end
specioa! rices. in 1939 there were 150 grading stations which deult with £ 430,000
worth uf produce. 1t is of interest to note that in 1940 there were 363 authorised
pachers opurating uver 400 centres, and produce to the value of £ 767,000 was
groded and marked. A particularly interesting development in 1939 was the
extension of the Murketing Act to cotton of specitied varieties at the request of
the Indian Central Cotton Committee, to enable a stheme of “marking’ im.
proved cotrons of known purity to be introduced. In the first year cotton worth
£ 127,600 was sold under this scheme, and growers received an average premium
of 5 per cent over the current market quotation for the same type of cotton not
so certified.

* Joursnalof tis Royad Suciely of Arts, Vol, 86, p. 1029,
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The Royal Commission drew sttention to the pressing need for the better
control of the prim ry markets which serve the growers and for the regulation
of the charges moade in them. and the surveys provided the pecossury derailed
infcrmation. The contral of sueh markets is purely a provincisl question, and
in 1939 the Punj.b, North-West Frontier Province and M vsore Ntate pussed Acts
for the regulation of markets on the lines of un agreed model; Madras, the
Central Provinces, Hyderabad wnd Baroda were enguped un the revision of their
existing Acts, whilst Bills had beea introduced in eneal. Sind wnd the United
Provinces.

In Murch, 1939, the Central Legislature passed a new Act for the stand.rdi-
sution of weights in India, and duriog the veir provincial legislation was under
preparstion wpplying these standsrds lccally—s reform long overdue., Time
does not permit a description of the arrangements mode for the dissemination
of murket in‘elligence and information about prices, but the ubuve brief account
will show that u considerable advance has been made towards the solution of the
problem of ensuring to the produzer u fairer share of what the consumer pays
and of securing better prices for high quality produce. -

Oa this note | may appropriately conclude this imperfect review of the pro-
gress of Indiain agriculturs during ten years of great activity, for the whole
object of all these efforts is to ensblz the Indian cultivator to obtain a brtter
rexard for his labours, either in eash or in kind, and to enable him to achieve a
high standard of living Much of interest and importance has necessarilv been
omitted, but there is no room for doubt thut the application of scientific methods
to the study of his problems has aided the Indian peasant More important still
is the fact that millions of cultivators now trust their agricultural and veteri-
nary departm:nts and know that they cun be helped. (Jonrnai Royal Soe. Arts,
Vol. 90, No. 4607, February 20th, 1942)

(B[eatiings. |

Grow More Food— Government's Sasurance to Cultivators. In copnection with
the fuod production drive inaugurated by the Government of India, the question
has been raised whether the position of the cultivator will not be seriously
affected if a nationwide effurt towards increased food production leads to such
an augmentation of output as to uffect the saleability of the crops. It bas been
sugguested that in the event of a sudden termination of hosiilities, the demand
for food-stuffs may full off, leading to a dzterioration in prices.

The Government of [ndis regard the possibility of any such developments as
remnte. They would, therefore, ask the culiivaters to be on their guard egairnst
any exaggeration of these fears vud 1o 2o uhead with their plans for increased
food production to meet the proved need of the hour, With the growing demand
for fcod stuffs on all sides, there is !ittle chance of any scricus fall in prices in
the immediate future, -~

Even eft-r the cessation of hostilities the demand for foodstuffs from
countries now devastated by war, is likely to iccrease rather than decreasae,
India herself with her growing population needs more food than she grows at
present,

It is bowever, likely that genuine apprebensions mav be {:1t about the truns-
port sitgation and certain temporary difiiculties in the marketing of crops on
that account, and it was to counter such sprrehensious thut it was recommended
at the Food Production Confercnce held in New Delhion A pril 6, 1942, that “ the
Government of India shou!d undert.ke, should such a con'.irgtnc_y threaten, to,
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buy such quantities of foodstuffs in the open market as would prevent any serious
deterioration in the level of prices .,

The Gavernment of India have accepted the principlz of this recommenda-
tion, and the details of a scheme for giving effect to it are now being worked out
in consultation with the interasts concerned. Meanwiile, the Government of
India desire to convey this assurance to the cultivators that, should any develop-
ments take pluce which affect the saleability of the food crops, thev will buy
such quantities of foodstoffs in the open market, whether in British India or in
the Indian States, as are calculated to prevent a serious fall in the prices, The
Government of India are anxious to see that those who respond to their appeal
for increased food production in this emergency do not suffer thereby. (Indsan
Information. July 15, 1942,)

The Central Food Advisory Council In pursuance of a recommendaticn of the
Food Production Conference held in April, 1942 the Government of India bave
decided to constitute a Central Food Advisory Council.

The functions of the Council would be—
1) to pool, study and disseminate all available information regarding food
und fodder production ;
2) to plan on an all India basis the food and fodder production programme
for the different regions and tender advice in regard to its execution; and
3) to advise the authorities responsible about the equitable distribution of
the available food stocks, (Undian Infermation, September 1, 1942))
Cows for Breeding Purposes. There are few cattle farmers who do not make
every effort to secure the best bulls for their herds.

The same attention is, bhowever, not always bestowed upon the heifers and
cows, in spite of the fact that much can be done in this respect to accelerate the
improvement of the herd.

Although there has been a marked improvement in the average quality of our
cattle »s a result of the application of the Cattle Improvement Scheme, the rate
of improvement will slow down vnce a certain stage has been reached, unless
selection is applied also to the cows of our herds,

Even though the bulls used possess a sufficiently high degree of prepotency,
which is often not the case, und even if the successive bulis are selected with the
greatest care, considerable vari:tion will occur in the progeny if there is marked
divergence amonu the cows, If the cows are alsa selected for the desired quali-
ties, uniformity, as fur as these characters are concerned, will be achieved much
sooner.

It is not the contention of the writer that selection is an easy matter, nor the
selection alone will solve all preblems, It will, however, considerably expedite
the process of imnrovement.

In regard to the principles of selection. it may be briefly stated that for
brecding purposes thuse animals must be used which produced the largest pro-
geoy possessing the required characters,

There is no advantage in possessing a cow which, although she js a high
milk-preducer, calves irregularly, since she will be of value to the owner only
during her luctation periods und is of little further use to the herd or the breed.
The same is true of u cow which calves regularly but whose calves do not also
calve regultarly, but be unable to produce enough mi'k for her offspring. This
is oiteo the experience of beef Lreeders, who usually do not resort to hand
rearing of calves,

The mnin requirements are, therefore, a knowledge of the individual cow
and of ker brecd ber characters and history, sud a clear conception, on the part
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of the breeder, of his purpose with his herd. The following should serve as
8 guide :

Select cows which began breeding at un earl_»"' age and regularly produce
calves of good qualitv, i, e. possessing the qualities desired in vour herd. It
stands to reason that these qualities will be evident only jn the cas2 of older
animals. Itis necessary to know the production record if onlvof aicw of the
calves of a particular cow in order to be able to determine whether she pruduces
good quality calves or not.

Only good quality cows which are themselves descendants of good quality
cows, must be kept for brecding purposes. For this miormation, the stud book

may be consulted, and if it has been kept properly, it will reveasl whether the,

animal's ancestors for a few generations were bred fur the desired qu::titics  If
that is the case, there is an increased possibility of obt:ining from a cow calves
as good as she herself is, or even better, if she is muted with g suitable bul),
?iowever. full particulars are not svailuble in the case of all animals it is, for
lnstance, impossible to say whether a heifer will be u satisfactory producer or
not. In such cases animals must be selected merely because they are descendants
of good animals. It may also be desirable to keep certain animals, even though
absolutely no particulars are availuble. This frequently bappens because mast
farmers do not keep records of parzntuge, milk productiong und braeding ubilite,

It may therefore be necessary to kevp wnimals just because they are (oad
producers or because they comply with certnin conformation requircments | he
influence of environment on production, brecding ability and other qualities
must not be overlooked iu the selection of cows, It would, for instance. not be
fair to compare the miik production of well cared for cows with thet of cows
who have to fend for themselves on the veld. The amount of milk produced in
relation to a fixed amount of feed must also be taken into consideration, Some
animals produce much more economically than others,

How to ¢ffect improvemsnis. The cow's adaptubility as well as her milk pro-
duction must be tuken into considersation. ‘Animals bred for ve ry bigh milk i)ro.
duction, for example, should not he kept on poor grezing. Nor does it pay, on
the other hand, to spend too much on feed for low producing enimals which cun
never earn thair feed.

I

There are various aids to sound selection. The following are important:—

L. The cow's milk record will be a guide to ter productiun, both us regurds
quantity and quulity.

2. A herd recerd will furnisi, information on such poii.ts : s descent, with
all particulurs, age st which the cows frst calved, number oi cvlves und parti-
culars,

”

3. Feed registers for individual cows will muke possible a comparisin bet.
ween the cow's food consumption and her milk production with a view to deter-
mining her profitability,

4. The stundards of perfection. where they have been compiled for n parti-
cular breed, will scrve as guide in judging & cow's conlormaticn. qhe {'alue of
these stundards wiil naturally deperd upen wheiher conformution is correlated
with any of the quuiities desired by the breeders -

It is clesr, therefore, thut there sre so many f:ctors wli h exercise vn irfu-
ence on the protitable breeding of cattle thit a thorough svstem of records of all
particulars is essentisl for sound selection, Weikly Fress §orvice, Depariment of
Agricidture and Forestry, Pretosia. (Indian Farming, Vol. 2, July 1942.)

)
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Beeswax is valuable. Although bees are kept primarily for the honey they
will produce, the latter is by no means the only product of their labours. Pound
for pound, beeswazx is worth more than honey. Therefore beekeepers are well
advised to save every particle produced, says C. B. Gooderham, Dominion Apia-
rist, Central Experimentusl Farm, Ottawa.

Every apiary will yield some wax, while in large commercial yards ruo
exclusively for extracted honey, the amount may reach several hundreds of
pounds annually. Unfortunately in many apiaries, especially where only a few
colonies are kept, pieces of comb taken from the hives during the summer
months, broken or discarded combs are too often thrown aside and wasted when
they could just as easily be placed in some receptacle and saved. If the bee-
keeper would only remember the price he has to pay for comb foundation he

S might perhaps be a littie more careful of the wax produced by his own bees.

There is a certain ameunt of waz in every piece of comb and also in the
cappings removed from the combs at extracting time, and while good combs are
too valuable to melt down for the wax they may contain, there are always enough
broken or discarded combs, brace or burr combs and cappings from which suffici-
ent wax may be extracted to more than pay for the time and lubour involved.

Wax as taken from the apiary always contains more or less impurities, there-
fore some means must be used to separate them. Two methods are in general
use, one utilizes heat from the sun while the other requires artificial heat, The
solar wax extractor is very useful for rendering small pieces of comb as they are
taken from the hives during the summer time and it may also be used to extract
the wex from small amounts of cappings. For large quantities, however. the
most efficient method is first to melt the combs or cappings in boiling water and
then to submit the molten mass to pressure. Presses. especially constructed for
this purpose are available from deslers in apiary supplies. A large prouportion
of the wax may be secured from the melting alone by allowing the melted mass
to cool. The wax being lighter than water will rise to the surface and harden.
A small percentuage of the wax, however, will be held in the slum gum beneath
while some of the lighter impurities will be imbedded in the lower suriace of
the wax cake. 'Where this occurs the wax can be remelted and strained. There
are a number of capping melters avail.ble which permit the melting down of all
cappings a¢ they are pared from the combs at extracting time, but all beekeepers
do not have one and therefore must postpone this work until a later date.

Now that the bees are snugly packed away for the winter and the honeycrop
taken care of the rime is appropriste to recover the wax crop. Before melting
down the cappings, however, carefully inspect your stock of drawn combs con-
signing all those that are broken or distorted to the melting pot with the cap-
pings. By dbing this, enough wax may be secured not only to supply the neces-
sary foundation for next summer but also to trade in for other supplies. It is
quite possible that the wax crop may be the difference between protit and loss
on the season's operations. Presg note, Dominion Dsgpartment oy Agriculture, Canuda.
(Indian Farming. Vol, 3. July 1942).

Manufacture of Vegetable Insecticides. The discovery of several useful vege-
table insecticides and the possibilies of their manufacture in India are revealed
in 8 leaflet (No. 20) published by the Forest Research Institute, Dehra Dun. To
control agricultural as well as household pests vegetable insecticides are prefer-
red to others, such as lead and copper salts, arsenic and nicotine, because they
are pon-poisonous to man and animals,

The growing demand for vegetable insecticides was hitherto met mainly by a
plant called *“derris”’ from Malaya the Dutch East Indies and Philippines.
Investigations conducted by the Forest Research fastitute have now shown that
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other plants bearing the same toxic content as * derris” are available in this
country; and the existing material is rich enough for the preparation of effective
insecticidal emulsions and powders. Their toxic content is capable of still
further improvement by proper cultivation and treatment.

Certain parts of India, it has been found, possess suitable climatic and soil
conditions for the introduction and cultivation of richer varieties of Malayan
*derris”. Experiments in this direction have already proved successful in
Mysore, Cochin and Assam. (Indian Information, September 1, 1942)

Press Motes.

Note on the Activities of the Department of Agriculture, Madras, ]
for the quarter ending 30th June, 1942,

Propaganda. The activities of the district staff were mainly confined to the
food production drive. The District Agricultural Offcers and Agricultural
Demonstrators interviewed a large number of ryots and convened a number of
meetings to impress upoo the cultivators the need for increased production of
food crops. During his tours in the Districts of Bellary, Anpantapur, Tanjore,
Trichinopoly and Madura, the Director of Agriculture bimself initiated the food
production campaign by sddressing large number of ryots and rural organizations
on the need for growing more food and restricting the area under commercial
crops.

Ryots were advised to apply groundnut cake liberally to their paddy and other
irrigated crops so as to get an increased yield. Cake was stored in the several
egricultural depots in the presidency and supplied to ryots. To help the poor
cultivators, takkavi loans were also sanctioned for the purchase of maoures.

In Guntur, a competition has been instituted, with the permission of the
District Collector, to produce muximum vield of rice, irrespective of cost. A sum
of Rs. 200 has been placed at the disposél of the District Agricultural Officer for
the award of prizes to successful competitors,

In Tanjore District, the supply of water in rivers and channels wus advanced
by three weeks of the usual period and cultivation was thereby made earlier than
usual. As aresult, it is expected that 20,000 acres of single crop paddy area
would come urder double cropping. Arrangements were made in Nellore
District, in co-operation with the Revenue and Public Works Departments, to
raise paddy seedlings in concentrated areas under selected channels for double
planting in the Mopad project ares and a specinl Demonstrator with a staff of
four Demonstration Maistries was posted for this work. In the District of
Bellary. contour hunds were put up over 1,500 acres, to prevent sheet erosion.

Research. "I he harvest of all varietal observation plots ot the Agricultural
Research Station, Anakapalli, did not reveal any sugar-cane variety that could
out-yield Co. 419, the standard cane. At the Dry Farming Stition, Hagari, out

of 354 cotton selections studied in the breeding plots, 21 were found to be super-'

iorin yield to H. 1 cotton strain. It was also found out that onjons can be
Erown as an intensive and profitable garden crop, The cost of cultivation per
scre worked eut to Rs, 255, wherens the value of seed obtained came to KRs, 490,
leaving a good profit of Rs. 235 per ncre. Experiments conducted at the Coconut
Stations, Kasarsgode, Pilicode und Nileshwar definitely established that burial of
caconut husk (not used fo: retting) in trenches 14 ft deep hetween rows of trees
at the rate of about 1,000 husks per tree, in addition to growing a crop of green
manure, incressed the yield of experimental trees from 37 to 62 per tree per year,
without any other manuring.
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-A strain of yagi, E. C. 3735, a shorter duration mutant of the popular strain

E. C. 593, when tried in comparison with the cultivators’ seed at Tiruvannamalai

vand_Chengam taluks of North Arcot District gave 26°1% and 279 increase of grain

yield respectively. In a trial plot in the cultivators’ field at Polur in the same

_district, the ragi strain E. C 3517 yielded 20 37, more grain and 32'1% more straw
than the local sced.

The new strain of groundnut, viz., A. H. 198, which combines high yield and
high shelling outturn of kernels has given an average increase of 20% and 42%
respectively over the local varieties in the district trials conducted in South
Arcot and Salem and is very much appreciated by the ryots.

Experiments at the Fruit Research Station, Koduru, bave shown that flour

- prepared out of certain varieties of banana fruits, makes a wholesome food and

when mixed with milk and sugar to taste is quite relishing.

At the Entomological Laboratory at Coimbatore control of sugar-cane borer
isbeing attempted by mass breeding of theiregg parasite, Trichogramma minstum,
Trials with indigenous plant products have shown that aqueous extracts of the
kernels of Thevstia niviifolia possess considerable contact insecticidal properties
and are effective in the control of crop pests. A station for the breeding of the
predatory lady bird beetle-—Rodulia cardinalis, to check the fluted scale which has
assumed pest proportions on wuttle plantations, has been established at Kodai-
kapals.

The Chines Orangs Grader. After long and systematic experimentation a
simple and efficient grader bas been designed for sorting tight-jacket oranges
into the several sizes prescribed by the Agricultural Marketing Adviser to the
Government of lndia. The contrivance is almost fool-proof in operation and
can be manipulated with ease by a boy. It is worked by foot by pressing a pedal
beneeth the dumping hopper and the two hands are free for either pushing the
fruits down the inclined plark or guiding them to start their forward journey on
the agitating rack, All the essential parts are made of wood except those which
nece:sarily have to be of iron or steel. A novice can handle five to six thousand
fruits per bour with this mechanical sorter and in the hands of an experienced
person the output cin be increased by nearly fifty per cent. The peculiarity
about this device is not merely the accuracy of the sorting but the entire absence
of injury of apy kind to the fruits when handled by this grader. As per current
prices of hardware and timber, the cost per grader amounts to Rs. 100, packing
and freight charges being extra. Three of these muachines are now at work with
the Kodur Fruit Growers’ { o-operative Society’s grading centres at Kodur and
Rojampet It isanideal machine for grading tight-jacket oranges and can be
expected to give long and sitisfactory service for a number of years. There
are no wearing prts or adjustments likely to require frequent or periodic atten-
tion. Similar machines can also be made and supplied for grading lime fruits
aod they are recommended for grading concerns. The chinee orange grader can
be had from the Research Engineer, Lawley Road P. O.. Coimbatore.

Markesting Agricultural produce to the value of 73 lakhs of rupees was
graded during the quarter under report. The value of rice graded amounted to
over 4§ lakhs mainly in the districts of Nellore, South Arcot, Trichinopoly and
Tanjore. 7Tobacco to the value of Rs. 2-25 lukhs ws graded in the Guntur Dist-
rict with the trade and in Kistna District with producers, Along with officers of
the Co-operative Department, the work of co-cperative storage of rice to meet
the emergencies of food supply was discussed in the Districts of Coimbatore,
Salem, the Nilgiris, Anantapur. Chittoor and Nellore. Market survey of onions,
chillies. millets snd basket work was continued. Reduced rates at one-third
parcel rotes have been granted by the railways for export of eggs from Madras
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to Bombay. Reports on the prices of commadities in important markets and the
position of stocks of rice of the presidency were prepared.

Sales and Demonstrations. Distribution of improved agricultural implements
and high vielding varietirs of seeds and plants were continued and 279 ploughs,
6 interculrivators, 141 other implements. 1,311 spare pirts. 8,40 734 1h. of paddy
seeds, 42 299 1b. of millets seeds, 9436 Ih, of cotton serds. 17.544 lh. oil sceds,
19 39.265 sngar-canre setts, 14 421 1b fndder crops <eeds. 154401 1b green manure
seeds and 55.266 fruit plants and suckers were s11d to the cultivitors during the
quoarter under report, As usunal, 273 warietal, 22 cu'tural and 27 manurial trial
plots and 992 varietn] 400 cultural and 10 manurial demonstration plots were
arranged by the Demonstratoras,

General. With a view to secure the co-nperation of the ryots in the 'Grow
More Food Cempaign®. 1,796 exhibitions snd lectures and 1,646 meetings were
arranged (From the Direclor of Agriculture, Mudras.)

Concessions granted by Government to Stimulate Increased Production of
Food Crops in the Madras Presidancy.®

In my previous talks on more food prnduction | have mentioned that to meet
the full requirements of aur Province and the partisl requirements of Cey'on,
Cochin Tr vincore, Hyderabad, Mysore and Bombiy. it was neceasary to pro-
duce nearly 9% 1=khs of tons of rice or rice and nther cereals aver the average
for 5 years from 1975-36 ta 1939-40  There has no doubt been zome increase in
production during the last two years but the progress is not sufficient, With a
view. therefore ta increase further the production of foed grains, Government
have recently sanctioned a number of concessions and | now propose to explain
these concessions in order that the cu'tivators might take the fullest advantage
of them.

In to-day's talk 1 want to keep you informed of the various concessions
Government have been pleased to grant to the agriculturists of this province to
belp to stimulate the increvsed prnduction of fond crops and 1 trust that full
advantege will be t-ken of these concessions by the sagriculturists and th+t pro-
duction of food grains and vegetahles would be greatly incressed . | now proceed
to give you in a summarized form the severil concessions announced by Govern.
ment so far. 1 request all the listeners to this talk to carefully note down the
concessions for their own henefit and the benefit of the other people who have
not been nble to listen to th's talk. These concessions may be broadly classified
under the following heads :— 1

A—Favourable terms for food production.
B—Takkzvi loans.
C~Concessions for particular aress.

Under the head A—Favourable terms for fond production, the following are
the concessions granted.

i. Free cultivation of umoccupied lands. Food grains including paddy may be
cultivated free of assessment in Faslis 1351, 1352 and 1353 on any unoccupied
assessed Government land. unassessed land or disafforested land on which crops
had not been rnised during both the Faslis 1349 and 1350, It should be possible
to bring a few lukhs of acres of such land into profitable cultivation for growing
food grains of some kind or other at a time when prices for food grains are
ruling h-gh, ‘

* This pote was delivered us a talk at the All lndin R:dio Stations, Madrss
snd Trichinopoly, in Telugu and Tamil on the 5th end 8th August 1942, respec:
tively.
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ii. Concession No. 2 gives exemption from wet or dry assessment for food
crops grown on the ubove classes of lands, but it is necessary to obtain previous
permission for the use ¢f Government water according to existing rules and the
usual charge is payable for the use of such water.

iii. Concession No. 3 extends the permission for cultivating food grains in.
cluding paddy on land which has been uneccupied for 18 months, lands within a
belt of 2 or 3 chains from the reserved forest boundary and land which is in a
compact block lying outside the areas benefited by the Cauvery Mettur Froject in
the Tanjore District and the Cauvery irrigiation in the Trichinopoly District, In
announcing the above concessions. Government have also ordered that eviction
proceedings need not be taken and that in such ceses temporary occup .tion for
cultivation during Fusiis 1351 to 1353 may be permitted. They have ulso given
further directions that when assigning lands in compact blocks, preference should
be given to the landless poor., The landless poor people in villuges have now a
very good chance to get a parcel of land for growing their own food grains and
vegetables. It is earnestly hoped that enlightened pcople in the villages will
widely broadcast this information among the landless poor and belp them in
getting such lands assigned to them for temporary cultivation,

Cultivation of Railieuy dands. The South Indian Railway have agreed to per-
mit the cultivation of railway lands under their control with food crops for 3
years from Fasli 1352 subject to the following conditions :

i. Railway *B' class (temporary) land may be leased by the Revenue De-
partment without reference to the railway authorities;
ii. The railway authorities will demarcate plots of Railway ‘A’ class land
at stations and these may be leased by the Revenue Department;

iti. Preference should be given to railway employees ;
iv. A reasonable rental will be levied and 95% of it credited to the railway.

The Madras and Southern Mahratta and the Bengal Nagpur Railways have
also granted similar conc:ssions for food crops for three years from Fasii 1352,

During the last war similar concessions were granted by the railway authori»
ties for the cultivation of foed crops on railway lands and they were readily
avatled of by the railway employees, particularly pointsmen, porters and gang
coolies. I am sure that these and other classes of employees on the above raii-
ways would come in large numbers to take up cultivation of food crops on rail-
way lands.

Cuitivation of tank beds. Tank beds were not ordinarily allowed for cultiva.
tion under normal conditions as tanks are primarily meant for storing water for
irrigating crops in other lands, except to grow vegetables and dry grains as catch
crops in unfavourable seasons when tanks were not required for storing water
and that too on payment of the highest dry rite of the village. Government
have now ordered that for the duration of the war, cultivation of tank beds may
be permitted in all seasons, fres of charge, when the tank is not required for
storing water subject to the following conditions ;—

i. Preference will be given to applicants in the following order ;—
a) to ayaculdars who wish to grow vegetables;
b) to ayacutdars who wish to grow dry food crops ;
¢) to non-asyacutdars who wish to grow vegetables: and
d) te non-ayacutdars who wish to grow dry food grains subject to this,
equal extents will be given as far as possible,

ii. Crops should be completely removed tefore the tank is required for
storing water,
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In the case of tanks under the cont-ol of the . W, D, that depsirtment should
be consulted before permitting cultivation of tunk beds

Backyard Cultivation. In most of the districts every home whether big or
small has a plet of land atteched behicd each house, commonly known as
*backyards’. ‘The aguremsite nreon occopied by such backyards should be fairly
large. The backynurds are nutarslly very forti'e picces of Jand through the
accumulation and decoy of ull kir ds of babitation wastes for vears and are not
cultivated to anv grest extent except perheps to grow a p tch of greens or other
vegrtables in certain pirts of the ye.r to meet the domestic needs of the house-
held. 1f full use of such backyvards asre mude for growing some food crop or
other at all times of the yeur with the help of rains during the monsoons or
with the help of water from the household well at other times, I am certain
that a large part of the nation’s requircments of fresh vegzetables would be easily
met. [ should like to point cut liere a glaring defect in our rational diet despite
the cloim we often make thut we are mainly 4 vegetariun nation—we grow only
7 lakhs of acres under vegetubles and fruits in this proviace out of a total of
nearly 280 lakhs of scres Gevoled to [ood crops of ail kinds. whereas out of
every 100 Jakhs of acres grown to fuod cropsintie U, S, A considered a meat
eating nation. near' 23 Inkhs of reres rre devated to vegetables and fruits. So
even under peace time conditions we are consuming far less vegetables than is
necessary for the normal maintenatcw 0f our health, nd it is in cultivating
vegetables of all kinds'that every house holder in this presidency could join
in the effort of the nation in the * Food Production " campaign.  To stimulate
such an enterprise, the Government have heen plersed to permiit the cultivstion
of such backvards with drv food grains or vegetables up to an extent of 25 cents
in each case free of charge and no churge will be made for cultivation in excess
of this limit also provided th.t the excess area is cultivated with food crops or
vegetables. [ hope every one in .this country would svail of this concession
and begin to dig up his backyard from now on and grow fcod crops of all kinds
including, of course, vegetables.

) Government have also permitted the revenue-free cultivation of vegetables
and other food crops in lands including the compourds of churches, schools,
hospitals, etc. and held free of land revenue, for the duration of the war.

B. Takkavi Loans, 1t is estimated thut nearly 6% million acres of ryolwari
holdiogs and a similar extent in Zaminzari areas are left uncultivated each year,
mainly it is believed, through lack of capital to carry on cultivation. Government
have been pleased to provide a sum of 20 lakhs of Rupees for granting Takkgvs
Joans to bring such neglected land into cultivation without prejudice to the cul-
tivation of other lunds 1 he louns will be granted to relisble cultivators at the
rate of Rs. 10 per rcre of wetland and Rs. 5 peracre of dry land which was Jeft
uncultivated during Fasii 1351 and is likely to remain so during Fasli 1352 unless a
loan is given. The loans wijll he granted by the Revenue Inspectors on the per-
sonal security of the borrower and surety (if any) up to five times the assessment
or rent pavable by them which will be payable in two annual instalments com-
mencing not earlier thun the harvest fulloswing the loan. Registered holders of
ryotwars land, ryots in estates with occupancy rights and teoants in the Malabar
district with valuable and tr:nsferuble rights ure eligible for these loans.

Government have slso raised the limit for loans under Takkavi loan system,
Though under Twhkuvi loan rules, loans could be granted up to 65% of the value
of the property (uiter deducting encumbrances, 1f ury) the limit has heen
restricted through executive instructions to 607 of the value in the cose of

nr

ugencumbered pruperty ucd 50% of the net value in the case of encumbered
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property. Government have now decided to raise these limits to 75% for unen-
cumbered proper!y except for loans under the Agriculturists’ Loans Act, for
which 607, and 50% will continue.

Government have als» been pleased to empower District Agricultural Off-
cers to grant loans up to Rs. 25 in each case for the purchase of manures and
improved seeds. ‘I'ne loans could be granted to registered holders of rystwars
lund, ryots possessing occupancy rights in estates and tensnts in the Malabar
District possessing vaiuable and transferable rights in their bolldings, the loan
being repayable in twn annual instalments the first being not earlier than the
harvest following the grant of the loan.

Government are also prepared to consider the grant of loans on the security
of the estates for the purpose of repair and improvement of irrigation works
provided the estates are clearly solvent ard particularly in those cases where
the estates are likely to continue under the Courts of Wards for some time,

I 'am glad to be able to inform vou that the District Agricultural Officers in
many districts have already started giving such loans in large numbers. Culti-
vators owning 4 to 5 acres, who, of course, form the major group among the land
owning classes in this country, could buy enough munure for adequately manur-
ing and enough improved sceds to sow their entire holdings with the help of
such loans. I am sure that as years go on. these small loans for productive
purpdses would become » general feature of rural agricultural credit and weuld
serve to raise the average acre yield of crops from the low level it has touched
now.

C. Concessions for Special Areas. i. Cauvery Mettur Project area in Tanjors
and Trichinopoly Districts— Assignment of lands not tn compact blocks. Government
have been pleased to order that 5% of the land not in compact blocks be reserved
for assignment to the communities eligible for help by the Labour Department
and that it should be upen to members of these communities to take temporary
grants of such reserved lunds. The rest of the land not in compact blocks has
been ordered t6 be assigncd vr sold for market value. In cise no one wishes to
buy such land or if there ure no reusonable olfers, it may be grunted temporarily
for cultivators under the cuuditions applicable to lund in compact blocks. ‘I'hese
conditions are given below : —

The ban on assignment uf land in compact blocks will continue but such
land may be granted temporurily {for cultivation on the fullowing conditions :—

(a) lands which are fit fur wet cultivation should be granted for paddy culti-
vation ; ’

'b) preference should be given to the landless poor:

(c) the grant wili Lot confer any sivaijama right or right to compensation ;

(7) temporary gravts L pouidy o tivation will be for five vears ;

(e) lands not yet 6t tor wet cultivaiion should be granted temporarily for
one vearat a t'me: and

(f) no premium will be levied for these grants but theyv will be subject to the
usual assessment and w.ter rate.

Another concession granted by Government in the Tanjore District is the
removal of the minimum of Ks, 5charged as water rate for second crop paddy
grown on single crop lands und substituting the Jevee at half the single crop
assessment. ‘This concession will tuke effect from Fuasli 1352 and will continue
for the duration of the War and apply to the following tuluks and areas®.
This concession has been granted to extend the area under Kuruvai on single

.crop lands and their conversion thereby into double crop aress as a sure means

of increasing the output of rice in that district. Through this concession and
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by advancing the irrigation season in that district by about three weeks, it is
confidently expected that many thousands of single crop Samba lands would
have been converted into double crop areas in the current fasli, Besides the
above concession Government hsve appointed 6 special Revenue Inspectors and
6 Agricultural Demostrators to ¢isiurse loans to cultivators in the Cauvery
Mettur Project area to bring under immediate cultivation lands left uncultivated
for want of funds and also waste lands to be newly brought under cultivation.

* Pattukottai Taluk. Arantangi Taluk,
Negapatam Taluk, Areas outside the double crop zones
Tiruturaipundi Taluk. already fixed in August 1934 in the
Shiyali Taluk. taluks of Munnargudi and Nannilam.

Mayavaram Taluk.

From the catalogue of the many concessions granted, and other measures
taken by the Government, you could easily realize that every encouragement is
being given to the cultivators for increasing the production of food grains and
vegetables in this province to build up a strong National Food Front, in the grave
crisis we, with the rest of the world, are just now passing. My only request to
you is to make the fullest use of the various facilities and concessions now
granted and do your utmost in building up au unassailable * National Food Front’
as a chief bulwark of the National War Front. Thuank you all and good luck to
every one of you. (From ths Director of Agriculture, Mudras.)

Food Production in Madras.”

Considering the fac* that agriculture is the chief occupation of the people
of the Madras Province, une is apt to think that we must be self-sufficient in the
matter of food production. But we are not, the reason being thut while the
population went on increasing year after year, the arca under wet and dry crops
remained without corresponding increase. Further alarge number of cultivators
who formerly depended on home grown dry grains like cholam, cumbu, etc., for
their domestic consumption have now developed taste and sentimental preference
to rice, by extending the cuitivation of commerciual crops like groundnut and
tobacco in their own lands. Groundout, for instance, was a minor crop some 30
years ago occupying only poor lunds but since then it hus steadily extended to
such dimensions as it covered three years ago nearly 45 lakhs of acres of all
kinds of lands at the ¢xpense of mainly food crops. The net result was that the
food grains produced in our province became insufficient for ‘our needs and we
were obliged to supplement our production of these crops by importing every
year large quantities of rice from foreign countries like Burma, Siam, etc,, to
make up deficit.

The position has now changed very considerably, Qur imports of rice from
Burma and other countries have heen completely cut off {from the time Japan
entered the war last vear. Ceyion, Truvancore, and Cochin, which depended
even to a larger extent than ourselves on foreign imports of rice have also been
deprived of their supplies and are now looking to us for help. We are thus re-
quired to grow mere food crops not only to make up our loss of imports but also
to meet the partial requirements of our neighbours. The present war is being
fought on many fronts, including sgainst food supplies and our production of
food grains has, therefore, to be so planned as in the event of any dislocation of
traffic there should be no shortege anywhere of food supply to meet the demand
of all eur civil population and also the military requirements.

* This note was delivered as a talk in Telugu at the All-India Radio Station,
Madras, on the 25th August 1942,
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All this would show that it is not enough if wa look to the needs of our
province alone. What is required to meet the situation created by the war is to
plan the production of fuood crops in such a way as we should be sble to meet
not only our ewn requirements, but also to help us ruch as we can, Cevlon and
our neighburing provinces and Stites which form o regional unit along with
Maudras. In other words, we are called upon to meet the pirtisl requirements of
Ceylor, Cochin, Travancore, Mysore, Hyderabad and Combay, which even in
normal times depend=d to some extent on rice produced in our provioce and
which are now in greater need of our rice and other food grains due to the loss
of their imports of Rurma rice. It is now for the cultivators to realize the food
situation created by the war and put {orth their best efforts to produce more
food grain of all kinds. The qusntity which they are required to produce is
ubout 207 mcre than thut was produced in peac: time. One-half of this extra
production is required for cur ionternal consumption and the rest for our
neighbours.

Now the point for consideration is whether it is possible that we could pro-
duce this extra vield of rice and other food grains. It is, by no means, an im-
possible task provided the seasonul conditions are not adverse and the culti-
vators teke the full advantage of the facilities ofered to them by Government
for growing more food crops, The prices of 1]l food grains have increased con-
siderably and are not likely to fall below the present level for the duration of
the war and two or three years thereafter, Government are also prepared to
provide as far as possible facilities for the transport of food grains, to prevent
their accumulation in any particular places.

On the other hand, the position of commercial crops like groundnut, cotton
and tobacco, is rather uncertain for want of external markets and also for want
of reasonable certuinty of obtaining waggons for their transport., There is thus
every possibility of the prices of these crops fulling dowan while the position of
food grains is safeguarded as much as possible. The cultivutors are not alto-
gether unaware of these facts and the respouse which they have so far given in
the matter of foud production is encouraging.

Production of foud crops can be increased to a good extent Ly bringing new
Jands under cultivation, by iccreasing the area under food crops at a slight sacri-
fice of other crops and by adopting intensive methods of cultivation,

For increasing the area under food crops, Government have recently granted
a number of concessions and are also prepared to provide water, wherever possi-
ble. for the conversion of single crop paddy lands into double crop lands as they
have already done in the Tanjore Distri¢ct. The more important way of increas-
ing food production is to curtail the are: under commercial crops by about 15%
and utilize the area thus released for the cultivation of foad crops, This entails
no hardship on the cultivators, Every attempt is being msde to induce the
cultivators to take the fullest advantage of the concessions and to reduce the
areu under commercial crops.

Intensive methods of cultivation are possible only in the case of irrigated
crops like paddy and by these methods it is guite possible to increase the yield
up to 15%. The intensive methods include better cultivation, higher yielding
seed, reduction in seed rate, economic transplanting of seedlings and liberal
application of manure. Propagunda is being carried on for the adoption of all
these methods on a wide scale. Goverument have recently sanctioned four
schemes for the multiplication and distribution of pure paddy seed on an exten-
sive scale, one in the Cauvery delta, one in the Godavari d¢lta, one in the Kistna
delta and another in the South Arcot District and the four schemes are expected
to supply enough seed for 10} lakhs of acres. Government have also set apart a
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large sum of money for the purch:se and distribution of oil cake to be used as
manure. In addition, the officers of the Agricultural Department have been
empowered to issue 7akksvi loans up to a miximum limit of Rs. 25 for the pur-
chuase of seed and m inure and an equil amount for the purchase of implements
to each deserving cultivator in addition to similar-lons granted by the Revenue
Department. Cultivators are tuking advantage of this concession, They are
also being encouraged to grow green manure crops more extensively and are
being supplied with as large quantities of green manure seed ss possible. Green
manure is the most valuable manure for the paddy crop and few cultivators are
ignorant of its importunce

Thus the cultivators are given a number of facilities for the increase of pro-
duction besides the most important concession of providing transport for food
grains from centres of production to places where they ars required for con-
sumption. These facilities should serve the cultivators as sufficient jnduce-
ment to grow more food crops even in their own interest if not with any higher
motive.

It is aiso the duty of consumers to sce that there is no wuastage in the con-
sumption of food grains. It is well known that polished rice is not only low in
nutritive matter but loses certain amount of weight by the removal of bran or
the outer coat of the rice grain, which is the most nutritive part. If rice is hand-
pounded instead of being miil-polished. it not enly retains a large part of the
nutritive matter but also results in the economy of its use by 5 to 6%

There is also a shortage of pulses in our province almost equal to our pro-
duction, but there is no particular reason why this shortage should continue. 1t
is quite possible that a large part of the present deficit can easily be met by
growing redgram and greengram in particular as mixtures with other crops.
FPulses can also be grown in the midst of tres crops.

Finally, we also require more vegetables both from the point of view of
health and the increased demand for food. As garden crops vegetables will give
very high yields by intensive cultivation. Due to such causes us supplies to the
troops and for debydrating, the demand for vegetubles has increased of late, and
it is profitable to grow both English and Indian vegetables o suitable areas, both
from the point of view of the cultivator and in the interest of national health.

(From the Dirsctor of Agriculture, Madrus.) .

Ciccular. '

Economic condition—Preduction of coconuts and copra—measures to increase.
It has been estimated that India has been iniporting on an average about twenty
per cent of her totsl requirements of coconuts, cuprs and o1l from Ceylon und
Struaits Settlements during the past several yeurs, 3ot the war conditicns prevail-
ing at present huve necessitated the stoppage of these imports muking it impera-
tive on our part to increa-~e internal production so that we may raect the indian
demand fully. .

Although valuable information has been made available to the ryots by this
Department for increasing the production of coconuts, yet the severe tall in
prices of coconuts and coconut products prevented the cultivator from incurring
any expenditure on his gariens, which resulted in their neglect., [ he prices
bave now shown marked improvement and are likely to be muintained at an
economic level as imports from Ceylon which used to compete with the Indian
produce have been stopped. It therefore appeurs advantag:=ous to the coconut
grower tg in¢rease bis pro.luction. .
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The District Officers are requested to bestow more attention to this crop.
Propagonda may be directed to focus ryors’ attention to the following practices
which would increase production considerably.

Cultivation. Bunding coconut gardens into suitable plots, and cultivating
them regularly to keep down weeds, incresse the yield even over 100 per cent
and reduce the unfavouruble effects resulting from adverse seasons. One round
of ploughing with iron plough or digging with mammutties at the commencement
of thhe monsoon rains, a second ploughing or Jigging after the cessation of rains
and a third during the summer months preferably with a cultivator are very
helpful for the increase of yield.

Manuying. The following scheme of manuring has been found to be the best
for increasing production:—

(a} Growing a green manure crop of cowpea, daincha, sunnhemp or kolingi
and ploughing it in.

(b) Application of 20 1b, of well preserved ash per tree per annum.

(c) Application of 3 1b. of Ammonium sulphate per tree per annum. Since
Ammonium sulphate has become very costly and difficult to obtain, about 10 1b,
of oilcake such as groundnut, castor or pungam may be applied.

Application of cattle minure or burying green leaves or coconut husks in
trenches also enhance vields.

Irrigation. Wherever facilities exist, irrigation of the garden during the
summer months may be done.

Harvest. ‘The practice of harvesting coconuts when they are not fully mature
should be discouraged. It has been found that immature nuts get spoilt on stor-
age and give less quantity of copra and oil than a mature nut, the percentage of
reduction being 6, 16 and 33 respectively for nuts harvested one, two or three
months prior to full maturity.

Pests. Rhinoceros beetle and the black-headed caterpillar (Nephantis seri-
nopa) have been known to do considerable damage to coconut trees and reduce
their vields. Regular search and destruction of these pests will enhance vields.

More detailed information on all aspects of coconut cultivation is given in
Pamphlet No.8. (From t'e Diractor of Agriculture, Madras.)

Correspondence.

Letter of Sri. M. A. Bulakrishna Ayyar, L. Ag., District Agricultural Officer,
Vellore :— ,

T am enclosing wherewith a letter written by Rao Bahadur A. Vedachala Aiyar,
Retired Reristrsr of Co-operative Societies. He had settled in his village of
Anakavur, Cheyvar Taluk, North Arcot District, and if only we have such
gentlemen in villages to guide the »3ots. 1 am sure the economic position of the
ryots would be better than, what they are now, There is an ayacut of nearly 1600
acres of wet lard in the village and in the course of 7 or 8 vears the whole ayacut
in the village is covered with the improved strains in addition to the other
improvements mentioned in the letter. On a modest estimate the village as a
whole gets ubout Rs 4000 of extra income as a result of this gentleman settling
in his village after retirement. .

Letter of Sri. A, Vedachala Aiyar:—

1 occupied the position in 1920 ut retirement of Registrar of Co-operative
Societies. The Revenue Department secured my service in various capucities
for 25 years and the Co-operutive Department for 10 years. The two services
kept me in close touch with the ngriculturists in the majn and created in me an
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ardent desire to take up agricultural industry as a special hobby after retirement,
I settled in the village of Anakavur, (my native place) Cheyyar Taluk, North
Arcot District, and planned for carryiog on agriculture in a scientific manner,
observing whatever was usefully practised by the ryots for & large number of
years and the advice of the Agricultursl Department from its own experiments,
practical and scientific. | have been breathing the atmosphbere of agriculturists
and lived their life in sympathy and close contact with the rich and poor agri-
culturists. I was able to do something in the directions noted below with the
kind hearted assistance of the Agricultural Officers and the co-operative spirit
of my brother agriculturists,

The introduction of new and improved varieties of paddy as advised by the
Department (G. E. B. 24, Co.2, C0.3 and B. K. 10903) in my wet lands and my stock-
ing of such seeds grown in my lands with care and drying have led my brother agri-
culturists to taking up to cultivation of the new varieties. The Chinna samba
paddy (old kind) in the village has been replaced entirely by Co 2, Co,3and G. E. B,
24. Where there is water supply to ruise seedlings, B. K. 10905 is a pew variety

just experimented only last vear. Single planting is being practised in all cases
of transplantation. .

I have introduced iron ploughs and people are convinced of the efficiency
of deep ploughing, but have not been able to go in for them because of the initial
ccst of purchase and of the inferiority of cattle emploved by poor agriculturists,
One or two moneved men have gone in for the iron plough. But for the fact
that the local co-operative society is dying its natural desth for the lost 8 years
without any hope of renewal 1 would have desired to keep iron ploughs in stock
to be let out for hire by the local society. The Agricultural Department might
advicedly keep the improved implements in stock in the village under thesuper-
vision and custody of any well meaning ryot or village head-man and let them
out for bire. The system if worked for tive years will induce the rvyots to go in
for deep ploughing and at the proper senson.

I bave in my wet lands four wells supk by me and one sunk by the tenant.
Since my adventure in wells, three more wells have been sunk in wet lands, The
disinclination of the ryots to sink wells in wet lands is slowly wiving way as such
wells are useful for growing nurseries with paddy seed sufficiently in advance of
the supply of channel water to the tank.

Collection of minure in cattle sheds has becn done in a scientific manner,
The syots are taking to this system in very lurge numbers, Theyv huve learnt the
value of cattle manure so much so tht practically no first crop is grown in the
village without application of such manure.

Green manures such as indizo and duineha have Leen applied by me by
growing them in my own lands and the ryuss have seen the value of such manure
culminating in the better outturn of crop in quantity and quality., The ryois
have apprecianted this and are in the run for sveds which the Department is un-
able now to cope up with.

The most neglected item in sgricultural industry is insufficient drainage us
a resuolt of which valuable crops such as sugarcare, betel and turmeric cannot
be cultivated. More than 200 acres of wet lands have become saline and all my
efforts to seek the aid of Revenue, Agricultural and Irrigation (. P, W.) Depart-
ments have met with very little Success, So far as my lunds ure cencerned 1 am
doing my bit to secure drainage. The wet lunds suffer more from flooding than
from insufficicnt supply. My own personal belief is thut if drainage is properly
arranged for, the food production will get increased by 33 per cent.

The Revenue Department will not do anything connected with works ip
¢charge of the Depurtment of Fublic Works nor does it do anytbing for the
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works under its charge hecause it hardly appreciates the bene_ﬁtq of drama‘ga
system for profitable cropping. The D. P W. would not stir ur? inch beyond its
sluices, anicuts and tanks or will it take up any question besides supply. The
Agricultural Department feels impotent to do any thing for want of financial
resources and men. [ have been agitating about this during the lust seven yesars
and will do so till something is done The question can be successfully solved
if the ryots are made to feel the value of drainage.

I am using pig manure, castor cake and groundnut cake. Thg fsuDD'Y of
such cakes by the Agricultural Department from depots established in imnportant
villages will be the only method by which such menures can be used Proﬁtubly
by the ryors. rich and poor, either on cash or credit basis. 1 bope this system
will get a hearty trial by the Department.”

* The salvation of the agricultural indastry lies in the seli-helping spiri:‘.of
the agriculturists, and the Agricultural and Cooperative Departments{ word ;x\f
their way only through local village orgenisations worked by the people and fo
their benefit. (Sd.) A. Vedachalam.

Derris elliptica Benth. In the " Hindu " of 9th August 1942, under * Science
Snippets ™ and under * Selected Articles ' in the April 1942 i§sue of tb:a' ’Mudrﬂs
Agricultural Journal, in the article * The Search for Eco: omic Plant‘s lm'p(.)rt‘
ance js given to Derris elliptica Benth.as a source of Rotenone, su insecticide,
and advocates its acclimatization and cultivation in this coun.uy as th? Malayan
supply is not available now., During a tour by the writer in the 11'.nvnnct')re
State in December 1941 a plant of Derris eliiftica Benth. was seen by him befng
successfully grown at Aymanam near Kottayam by Mr. Kurian John.‘ a leading
planter of that place. He got it from Malava end he teld tbe writer that hle
wou!d spsre some planting material for a trial in other suitable places. It
will thrive in the West Coast Districts of this Province.

Agricultur«]1 Research Institute, . , »
Lawley Road, Coimbutore. .s {Sd.y K. Cherian Jacob

'Grop and Trade Meports.

Statistica— Crop —Groundnut—1942 —Second report.  Summer c_rop—Area and
yield, The area under the summer or irrigated crop of grcundnut in pa_rts of the
Madras Provioce during the five months January to May 194.2. is est.lmated at
39.700 acres rs against 65,300 scres estimsted for the correspo.ndng pen.od of jast
year, representing a decresse of 392 per cent. The decrease is due to (i) want of
timely sowing rains. (ii) propeganda conducted to reduce the ares under grou'ud-
nut cu'tivetion in the lzst season and (iii) the low price of groundr.lut at the time
of sowing. 7 he crop suffered from drought to some extent in Chinsleput. The
hurvest of the crop is in progress. The yield per acre is expected to be normal
in ull districts except Chingleput. The total vield is estimated e.t 35.10(:) tons
of unshelled nuts as against 50 600 tons estimated for the corresponding period of
lust year, representing a decrease of 30°6 per cent.

Early crop— Ares and ys-ld. The area under the eér)‘y crop of groundnut
(mostly unirrigated) upto 2°th July 1942 in the districts of Salem a{]d ( olmbutor.e
is estimated at 141,000 acres. When compared with the area of 105000 acres esti-
mated for the corresponding period ~f lust year. it reveals an increa.se of 343 per
vent owing to favourable seasonal conditions. The yield per acre is expected to
be normal in both the districts. The vield in these two districts is estimated at
70,300 tons of unshelled nuts as against 52,500 tons estimated for the cotrespond-
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ing period of last year, representing the same increase as ia the case of acreage
namely, 34 3 per cent.

The wholesale rrice of graundnut (Machine shelled) per imperial maund of
823 Ib (equivalent to 3.200 tolas) ss reported from important market centres on
10th August 1942 was Rs. 7—12—0 in Vizianagiram. Cuddapsh and Vellore,
Rs. 7--11--0 in Adoni, Rs. 7-8~0 in Vizagapatam snd Guntaksl, Rs 7—7—0in
Guntur and Cuddalore, Rs, 7--5—0 in Nandyal, Rs, 7-0-0 in Salem and Rs, 6-12-0
in ?ellary. When compared with the prices published in lust report, i. e, those
which prevailed on 14th April 1942 these prices reveal a rise of approximately
753 in Cuddapah, 68% in Vellore, 63% in Vizianagsram 62% in Adooi, 61% in Cudda-
lore, 567, in Nandyal, 53% in Guntur, 45% in Bellary and 429 in Salem.

) Statistics—Crop ~Sugar-cane— 1942 —Intermediate condition report, The con-
dition of the sugar-cane crop is satisfactory in all the districts outside East
Godavari and parts of South Arcot where the crop suffered from drought to some
extent. The recent rains have, however, improved the condition of the crop io
some degree iu the South Arcot district. The yield per acre can be expected to

be normal in the other districts of the Province if the seasom continues to be
iavourable,

The wholesale price of jaggery per imperia] maund ot 823 b, (equivalent to
3.200 tolus) as veported from important markets on 7th September 1942 was
Rs. 14—6-0 in Vellore, Rs. 14—0-0 in Cuddalore, Rs. 13~11—0 in Chittoor,
Rs. 12—14—0 in Mangalore, Rs. 11-3--0 in Trichinopoly, Rs 11.~0-0 in- Vizaga-
patam, Rs. 10—11--0 in Rajsbmundry, Rs. 9—-14—0 in Cocanada, Rs 9-—12—0 in
Coimbaztore, R8s 8—4—0 ing Vizian-gsram; Rs 7—9—0 in Erode and Rs, 7—7~0in
Bellary. When compared with tbe prices published in the last report. (i e.)
those which prevailed on 11th August 1942, these prices revesl a rise of SpProxi-
mately 29 per cent in Vellore, 22 per cent in Cuddalore, 21 per cent in Chittoor,
11 per cent in Bellary, eight per cent in Rajahmundry, six per cent in Vizie-
negaram, Trichinopoly und Mangalore and three per cent in Cocanada and a full
of approximeiely 41 per cent in Erode and nine per cent in Coimbatore,

(Additional Joint Secrctary, Revenue Department, Madras).

Cotton Raw in the Madres Presidency. The receipts of loose cotton at presses
and spioning mills in the Madras Fresidency from 1st February 1942 to 1lth
September 1942 emounted to 553 994 bales of 400 {b. lint as egainst an estimate
of 563.800 bales of the total crop of 1941—42, The receipts in the corresponding
period of the previous yesr umounted to 548,137, 484,476 bales mainly of pressed
cotton were received at spinping mills and 2,592 bales were exported by sea, while

80,597 hales were imported by sea mainly from Karachi end Bombay. (Director of
Agriculture, Madras',

Moffusil méws and Motes. -

Agricultural Exhibition, Vridbachalam. An sgricultural exhibition on a smal}
scale was held on the occasion of ** Tiru-Adipuram " festival on the 14th and 15th
August *42 at Vridhachalam, Specimens of the Departmental improved strains
and labour-saving implements together with important pictorial and word posters
were exhibited. Models of diferent methods of manure preservation snd live
specimens of green maoure crops were also put up. On both the days a large
number of ryots visited the exhibition stall and they were explained the exhibits
snd posters, and advised to iocrease the srea under food crops and vegetables.

T.G. M.

Estate Tlews and Motes.

Students’ Corner :—The College was closed for the Michaelmas holidays en
the 17th September 1912,

Students’ Club. Under the auspices of the club, Rt. Hon. V. 8. Srinivasa
Sastri. P. C., C. H., delivered a lecture on * Disillusionment ", on the 31st August.
Sri R. S. Sankara Ayyar, Retired District Judge, presided. Mr. Sastri referred
to two of his disillusionments one in 1921 and the other after the Round Table
Conference. Though thorougbly disillusioned he predicted s happy future for
the world in general and India in particular. On the 10th September Mr. S. V.
Ramamurthi, I. C. S. addressed the club on * From Mineral Power to Plant
Power'; Mr. P. H. Rema Reddy, Director of Agriculture, Madras, presid=d. This
address i3 published elsewhere in this issue.

Games. Cricket. Two matches were played with the Coimbatore Cricket
Club, one on the 9th August and the other on 30th August, and our college won
both the matches.

An inter-class match for the Victory Cup was played between the Il year
and the 111 year on 21— 8—42 and the 11l year were the winners.

Hocksy. A match was played against a Navy XI in our grounds on 10—8—42
and we won the match by 6 goals to nil.

Two matches for the Victory Cup were played, one between the I year and
the 11 year on the 27th August, in which the 1 year won, and the other,. the
finals, between the 1 year and the III year on 3rd September, in which the
{1l year won. ~

Foot Ball. Two matches were played sgainst a Town team, one on 7th
August and the oth«r on 14th August; our college was defeated by 2 goals to nil
in both the mafches. Another match was played sgaiost G. D. Naidu’s team on
22nd August in which our College won by 3 goals to 1.

Estate Scouts. Mr. V. Subrabmeaniam, B. A., B. T., the Provincial Organising
Comrmissioner, Madras, paid a visit to the Headquarters of the Ramakrishna
Scout Group on 15th August 1942, and in his honour a rally was held, and it was
attended on invitation by the Blue Mountain Scout Group of the British Evacuees
Camp. Coimbatore. Both the Groups gave displays. In his address the Provincial
Organising Commissioner paid a tribute to the smart turn out of the Estate
Scouts and also their keen entbusiasm and discipline.

On 16th August the scouts and rovers of the Group numbering nearly 40 had
2 day's camp. ‘1hough unexpected rains slightly altered the programme of the
camp, yet everybody enjoyed the outing thoroughly. The evening's cemp-fire
was run as an inter-patrol competition and provided some excellent entertain-
ment.

Visitors. Sri P. H. Rama Reddy, Director of Agriculture, Madras camped at
the College from the 7th to 14th September. Mr.S.V, Ramamurthi. I. C. S,,
Adviser to H. E, the Governor of Madras, visited the College and Research Insti-
tute on the 10th and 11th September 1942,



Departmental Notifications.

Gazetted Service.

. Appointment and Postings,
G Sri D, Mﬂl‘udﬂl‘njl.Pi”ni, Assistant in Mycology, is appnioted to officiate as
ov:r.nment Mvecologist vice Sri K, M, Thomas granted leave ‘
fmn; :leaT;.eBli.l:E::txd:eya I:)so Nayudu, Deputy Director of Agriculture, on return
3 ed as irec i
o o eputy Director of Agriculture, Northern Division,

Subordinate Service.

) Promotions.
Agricultural Section. one
. KCr)r:]s,equent on Fhe retirement of Sri S. Narayana Avyya, 6n 12—-8—40, Sri
m-an::t e::;lnli glargbmrdto be permanent in t Grade, Mr. K. M. Jucob to be.per—
rade i i
Do and Sri T, f?v Muthuswami Ayyar to be permanent in [l
1-4C_:>fls;esc;v{ent on the c.onﬁrmatirm in the M. A.S. of Sri P. Suhramanyam on
ACh“ya. t(::"lhl:.pRﬂm»nnu;n Acharya to be permanent in [ Grade, Sri V. N. “ubanna
ermagent in Il Grade and iM.S i illai
manent in 111 Gorde, nd Sri M. Subramanya Pillai to be per-
o 1Co4nsi(l|u§n_t on the cnnﬁrm-nion inthe M, A, S of Sri M. Viraragheva Naidu
o b—e p.e.rrl M. Pt _Kunhxkuttv to b2 permanent in | Grade, Sri D. Pupakela
m{n L 7
aogobe ent in 1l Grade and Sri A. Venkatarangam to be permun:nt in
" Consequent on t'he confirmation in the M. A.S. of Sri K. W. Chekraﬁanl
: ?r:: t;n l-—4—-4.1. Sri K. Govindan Nambivar to be permsanent in 1 Grude and
ri C. . Balakrishna Ayyar to be permanent in 1l Grade,
s oneethent’on the confirmation in the M. A. S. of Sri A. Gopalan Nayar cn
(.:4.1‘ Sri S. Kuppuswsamy Ayyangar to be permsanent in Ii Grede.
pill -0 sequent on t!'m confirmation in the M. A.S. of Sri K. Avudainayakam
i u(:on 1—4—41, Sri K. K, Razghavan to be pcrmanent in 111 Grade.
y .onseguent on-the confirmation in the M. A. S. of Sri V. T. Subbavva Muda-
1arr(3n 1—4—41, Sri A, Chidambaram Pillai to be permanent in 111 Grade,
G Consequent oo the retirement of Sri V. Ratneji Rao on 3-9-4l, Sri M. P.
o'unsnmsankarn Ayyar to be permanent in [I Grade.
Science Section.
5 Co.nsequent'on the- appointment of Dr. S. Remanujam, Second Economic
otanist, Imperial Agricultural Research Institute. on 1-9—40,Sri T. Rajago‘pula
Ayyangur to be permanent in IV Grade.
" g:nseq‘u.ent on the confirmetion in the M. A S. of Dr.J. A, Muliyil on
N— 41, Sri D Marudﬂ.rain Pillai to be permanent in 1 Grade, Sri C. Krishnapn
nty?rlto be permapent in II Grade, Sri C. Vijayaraghava Acharya to be perman-
en é:n Il Grude and Dr. R. Kochukrishna Pillai to be permanent in 'V Grade.
o Kogseq.uznt on the confirmation in the M, A. S, of Mr Jobitharaj on 1-4-41
ri K, Govindan Nayar to be permanent in Il Grade and M : '
; y r. C. M,
permanent in [l Grade. . fobo to be
(.onsequent.o‘n the confirmation in the M, A, S. of Sri P, N, Krishos Ayvyar
;){l: 22—‘{-2.—-;2. S: S. Dbarmalinga Mudaliar to be permanent in | Grade, Sri 1.s
makrishna Ayyar to be permanent ip 1{ Grade d Sri 337 be
permanent in Il Grade, and. Srif Krishng fac to be
M CoPsequent on ?he confirmation of Sri S. N. Chandrasekharuy Ayysr, in the
. 1} b . the .followmg promotions sre ordered with effect from 15th July "42.
Sri C. Krishnan Nayar to be permanent in 1 grade.
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Sri P. Visbnu Somayajula to be permanent in 1l Grade,.

Sri V. K, Subramania Mudaliar. to be permanent in 11l Grade.

Sri P. K. Parameswara Menon, A. D., Palghat, to be permanent Assistant in,
Botany in 1V Grade, but to continue to officiate as Agricultural Demonstrator in
the Agricultural Section.

Conseguent on the confirmation of Sri C. Krishaa Nayar a8 Assistant in I
Grsde with effect from 15th July 1942, the following provisionully substantive
appointments are ordered in place of Dr. S. Kasinatha Ayysr, Assistant in
Chemistry seconded:—

Sri K. Govindan Nayar to be provisionally substative in I Grade.

Sri T. K. Balaji Reo. to be provisionally substantive in I Grade,

Sri M. Suryanarayana. to be provisionally substantive in [ Grade.

Dr. R. Sankara Ayysr. Assistapt in Cotton provisionally substantive in IV
Grade to continue to be provisionally substantive in 1V Grade.

Consequent oun the reduction of 9 posts in IV Grade ia the Agricoltural Sec-
tion ordered in G. O No. 628 Ms. Development dated 27—-3—41, the following
appointments and reversions are ordered :—

Sri T K. Thangavelu, provisionslly substantive in I Grade (pew) to be per-
manent in Il Grade (newi from 1—d4-—4l vice sri M. A. Balakrishna Ayyar pro-
moted.

Sri D. Bapayya, provisionally substantive ip 1V Grade to be permanent inlV
Grade vics Sri C. M. John promoted from 1—4-41.

Sri K. Sivasankara Menan, provisionally substantive in IV Grade to be per-
manent in IV Grade vice Sri P. Krishoa Rao promoted from 22—2—42.

To revert from [V Grade provisionally substantive te V Grade permanent
from 1—4--41, .

Sri P. K. Parameswara Menon. A, D., Palghat.

Sri A. Rammohan Rao, A. D, Yellawsram.

Sri 5. V. Ramachandra Ayyar. A. 1), Tenkasi.

Confirmations,
The following approved probationers in 111 Grade (new) are confirmed as full
members of the service:—

Name. Dats of confirsmation,
Sri B. Suryaparayana Hao 10—4—40

.. B. L. Narasimhamurthi 1--9—40
.. K Saptarishi 29-11—40
.. G.Konda Reddi 13~3~4!
.. K.C,Thomas 1—1—41
.. P.Somaysjulu 1—i—41
.. A.Koodayya Sarms vacancy reserved for agency.
.« V. Venkatadri Reddi 1~1—41
.. B.W.X. Ponnayya f—i—41
.. K. Reghunatha Reddi 1—4—¢1
.. K. Bhushanam }—~9-—41
.. T.Venkataramabpa Reddi : Do.

. F, L. Daniel Do.

., N.H.V,Krishnamurthi Do,

., PB.N. Mutbuswanmi Do.
Muhammad Basheer Sahib Do.
sri T. Devasikhamani . Do.

.. Ch. Venkatchallam Do,

.. M. Bhavani Sapksra Rao Dao.

,. R.Guruswami Nayudu 18—~3—42

"

P. Gopalakrishnan 13—d2
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Transfers
Name of officers From To
Sri N. Venkayya, F. M. D .5, Bellary, FoMDA KON, :\.irnguppd.
w D. Srinivasa Rao. A. D., Narasaruopet, F.oM, A RS, Gu:otur.
w T. Paramanandam, F. M A, R. S, Guntur, A, D, Narisarsopet.

M
Sr

"

M. Bhavani Shunker Asst. A R. S,

Rao, Tindivapnam,

A. Shuamuga F. M, A, R S,
Sundaram,
J. 8. C. Anthony,

U, Narasinga Ruo,

Asst, in Oil Necds,
Coimbatore,

Pattukottai, A. D., Dindigul
A D., Dindigul,
Asxt. in Oil Seeds,

F. M. A, R. 5., Psttukottai.

Coimbatore, Asst. F, R. S, Kodur.

r. A. Mohuamed Alj,
i T. Gopalsn Nair,

N. S, Rajagopalan,

P. Venkutarama

Ayyar, A. D, Krishnagiri,
A. D, Namakkal,
. N. Naraysna Ayyar, A.D.. Trichengode,

K. Nurayanan Nuir,

V. Ramuswamy
Mudaliar,

Asst, Botanist,

Asst F, R, S| Kodur,
Asst. in Fruits Nursery Asst. Pomological Station,
Scheme, Taliparamba,
Asst. Pnrolagic:l
Station, Connoor,

Pempheres Scheme,

~a, D, Krishnagiri.

Coonoor.
Asst. in Fruits, Nursery
Scheme, Taliparamba.

A. D, ("-hengam.

A. D. Trichengude.

A. D, Arkonam,

Asst Cocunada Scheme,
Nuarusaraopet,

Leave.

Name of ufficers

Period of leave.

Sr

i G. Gapupathi Iyer, Asst, in
Chemistry. Coimbatore,
D). Panakala Rao, A. D.
Tadepalligudam,
M. Subramanya Chetty, Cotton Asst.,
Cocapada Scheme,
Y. Suryanaravans, A.D.
Kirlampudi.
M. Ramamurthyv, A, D. Peddepur,
F. L. Daniel, Asst in Soil Fhysics;
D F.S. Bellary,
E. Achuthan Nair, A, D. Harur.
L. Neelakanta Avy r, Cotton Asst.,
A, R. S Koilpatti,

.« A. Mariakolandsi, Asst in

Chemistry, Coimbatore,
M. A, Sankara Avyar, Asst. in
Millets, Coimbatore,

- N. Annaswami, A. D. Giddalore,

M, K. Padmanabhan. Asst,
A. R, S. aduthursai,

et R s ubramania Ayyor, .
y A b g N A. D. Arantargi,
/@,‘ . %{-‘(380. A.D Siruguppa,

K TeNppafihetty, A.D. Kalyandruoe,

Extension of 1. a. p. on m. c. for

4 months from 2—9-42.

Extension of 1. a. p.onm c¢. for

2 months from 11— 8- 42,

L.a. p for30davs from 4-9—42
L, a. p. for 2 months from the dute

s

of retief,

L., p. for 2 months from 21 - 9—42.
Earned leuve for1 60 davs {rom

17- -9—42,
L a. p.tor 1 mropth from 15-9--42.

Extension of 1. a. p. up to 18—9—42.
Extension of 1. a p. fur 30 days

from 26— 8—42.

L.a.p for 2 munths from 1—=9—42.
Extension of ).a. p. for 1 month

from Z0—8-42.

L. a.p for } month from 31-8—42,

L.a. p. for 1 month from 7—8-—42.
Extensivn of L. 2. p onm ¢ for

1 month from 11-8—42.
Earned leave for 33 days from 29-8-42.

The Madras Agricultural Students’ Union.

PATRONS

Sri. V. Arumugam Pillai, Sundaikamuthur, Coimbatore District.
Dewuan Bihadur C. Arunachala Mudaliar, Zamiadar of Chuaampet, Chingleput
Sri. Lodd Govindoss, Madras. [District.
Sri. A. M, Kalinga Rayir, Zamindar of Uttukuli, Coimbatore District,
Raja Sri. Krishnachandra Gajapati Nurayana Deo, Maharaia of Parlakimidi,
: Ganjam District.
Raja V. Madhava Rajih, Rajah of Kollengode, Malabar District.
Sir A. P. Patro, Berhumpur.
Sri. T. A. Ramalingam Chettiar, Coimbatore.
Sir C. P. Ramaswami Ayyar, Trivandrum.
Dewan Bahadur C. S, Ratnasabhipithi Mudaliar, Coimbatore.
Sri. V. C. Vellingiri Gounder. Coimbatore,
Dewan Bahadur C. V., Venk itaramana Ayyangir, Coimbatore
Sri. R. Jeevaidas, Varaasi, Parlakimidi.
G. R, Hilson Esq., Norwich, England.
Sri Ramachandra Avanga Bhima Dev, Kesari Gajapathy, Rajah Saheb ot
Budokhemidi, Berhampore, Ganjam.
Rao Bahadur K. T. Alwa, Madras.

OFFICE BEARERS FOR 1941—42.
Mr. P. Venkataramiah, M.A., B. Sc, (Edin.), President, (ex officio)

C. R, Srinivasa Ayvangar, Resident Vica-President.
S. N. Chandrasckhara Ayvyar, Editor.

V. Gomathinayagam Pillai, Sccretary.

COUNCIL (16 members). MANAGING COMMITTEE (10 members).

President, Resident Vice-President.
Resident Vice Presidant. Editor. '

Editor. Secretary.

Secretary. M. A, Sankara Ayyar, ManaZsr.

M. S. Purnalingam Pillai, Treasursr,

T. Nataraj, Member,

S. V. Doraiswami,

C. Balasubramanian,

K. V. S. Suryanarayanamurthi,
! {Student).

T. M. Venkataraman, Secretary,

Students’ Club (ex offrcio).
EDITORIAL BOARD (8 members),

Mofussil Vice Fresidants.

R. Swami Rao.
Dr. A. Subba Rao
K. C. Naik.

"

Mofussil Membors.
K. Sriraman,
K. Raman Menon.
M. Rama Reddi.

C. Venkatachalam, Editor.
Resident Membars. Secretary,
Manager.
K. Raghavachari, Dr. N, Krishnaswamy (Sub-Editor).
T. Venkataramana Reddi. C. M. John.
Rao Sahib V, Muthuswami Avyar, C. S. Krishnaswamy.
Vacant, Vacant. '

T. M. Venkataraman, Secretary,

T. M. Venkataraman, Secretary, .
Students’ Club lex officiol.

Students’ Club (ex officio).

Editor and Publisher: S. N. Chandrasckhara Ayyar, M, A,
Printed at The Scholar Press, Palghat.
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