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EDITORIAL &2

Cholam—The Malting grain—Par—excellence. Malted foods are
prascribed for the nutrition of infants and invalids of weak digestive powers,
because, during the process of manufacture, these foods have been predi-
gested by the enzymes they contain. The malt of commerce is obtained
from the barley grain which is not grown in South India. Madras imports
malted foods to a value of Rs. 18,00,000 annually. While it is not claimed
that a completely soluble food of the type of Horlicks or Mellins food can
be made in every home, the possibility of introducing cheap malt from
South Indian -ereals as a supplement in the diet of children and convalesc-
ing patients has been suggested by Dr. Aykroyd in his Health Bulletin No.
23, . Such a need has been met by cholam which is an excellent grain for
malting. Since 1917 the malting of this grain has been under investigation
by the Government Agricultural Chemist in collaboration with the Millets
Specialist, the lattar supplying the strains, and this received an impetus in
1935 when the Imperial Council of Agricultural Research financed a
research scheme for this purpose for a period of three years. The results
achieved so far have been very encouraging, with the clinical tests in
twenty-seven Government and private hospitals pronouncing an opinion
that cholam malt is. a good substitute for imported malted foods, especially

_in the case of convalescent children and invalids and that it has produced

astounding results. The Government have therefore been pleased to
sanction the starting of a malt factory at the Agricultural College, Coimbatore.
The stage has thus been reached when there i§ scope for development for
this industry both on a cottage and a factory scale. The preparation of
pertected malt foods might involve a long training and profound knowledge
of chemistry and technology. But by following carefully the instructions
contained in the Leaflet No. 4 of the Department of Agriculture, Madras, a
fairly satisfactory malt can be easily made in our homes to provide a
nutritious and sustaining conjee or gruel at a cheap rate.

In an article on the Economics of Nutrition contributed to the Indian
Journal of Social Work, for December 1941, published in this number,
Dr. Aykroyd has pointed out that ignorance as well as poverty cperates
strongly in extending the zone of malputrition. Where poverty prevents the
purchase of imported foods, some trouble taken over the preparation of
cholam malt, more than pays itself. Further, to-day, due to war conditions
there is restriction in imports of malted foods. Next to rice, cholam has the
largest area, namely about five million acres in-our province. This being so,



36 The Madras Agricultural Journal (Vol. xxx,

and our countiry bzing mainly agricultural, we venture to suggest that this
industry is taken up on nand, be it on a small or a large scale. In the
article by Dr. Aykroyd, already referred to he has observed " An impartial
analysis of the economic aspects of the proble n of nutrition in India may
leave little ground for optimism. But it is surely true that if the resources
of science are brought to bear on the problem, progress can be made, how-
ever formidable the obstacles of poverty and ignorance.” Here is an
opportunity for the poor as well as the rich. For cholam is accessible to
one and all and sciencs has done its part to show how best it could be
utilised. The Government Agricultural Chemist, Madras, gives a special
course in malting every year at the College of Agriculture, Coimbatore, for
a fortnight, between the 1st and the 15th of September. Itis hoped advant-
age will be tak2n of this, and ere long cholam malted food finds a place in
every home, in place of the more costly imported foods.

Better Prospects for the Cotton grower. It is a matter of great relief
for the cotton growers to know that the Government of India have decided
to levy an extra duty of one anna per lb. on imported cotton. This has
come in at an cpportune moment when encrmous amounts of textiles
required for war purposes are being largely supplied by India's own mills
and the offtake of maedium and long staple cotton is considerable. "The
Government do not propose to retain the duty a moment longer than is
necessary for carryin'g out the specific objects for which it is being collected.
The proceeds of the extra duty are to be credited to a special fund to be
kept separate from the general aczounts of the Government, with the idea of
helping the cotton grower who has to considerably extend his area under
medium and long staple cotton. The Indian Central Cotton Committee has
done notable work in this direction and good results have been achieved in
Madras, Sind, the Punjab, Central Provinces, Gujarat and Dharwar. It is said
that there is immense scope for the increase of the area under medium and
long staple cotton in the first five of these pleces. The Government pro-
pose to consult the Indian Central Cotton Committee on the utilisation of
the 'Cotton Fund '’ and it is earnestly hoped that this important body will
do their best for the cotton grower. If the area under medium and lono
staple cotton is very much increased, it will mean a double achievement ;
there will be the simultaneous reduction of the dependence of the Indian
cotton grower on foreign markets and that of the Indian mills on Importec
cotton as the bulk of Indian cotton is short stapled and has to be purchased
by other countries, Japan having been till recentl'i one of the main
purchasers. The proper utilisation of the Cotton Fund should therefore
discourage imports and encourage the growing of cotton which could
adequately meet the needs of our mills. 1

In addition to the extra duty on imports, if the rebate on Egxporls o
cotton manufactures contemplated by the Government becomes a fact it i:
needless to point out, that there are better prospects for the cottdn grower
now and in the future. Y

Bananas of the Mysore State
By K. CHERIAN JACOB, L. Ag., F. L. S.

Agricultural Research Institute, Coimbatore.

Status of the crop in the State. Banana is the name used in foreign
countries for the Indian plantain (whether used as fruit or vegetable). The
crop is not important commercially in the Mysore State even though there is
consideratle demand for the fruits, especially in the two principal cities of
the State, Bangalore and Mysore. The demand for bananas is mostly met
from supplies received from Salem and Trichinopoly Districts of the Madras
Province. The main varieties imported into these cities are Poovan, Rasthali,
Vamanakeli and Monthan. Poovan, Vamanakeli and Monthan are obtained
mostly from Mohanur on the Cauvery bank in the Salem District and from
Trichinopoly in the Trichinopoly District. Rasthali is got mostly from
Thottiyam and Karur in the Trichinopoly District. The price of both fruit
and vegetable varieties is comparatively high especially in the two cities,
where the fruits of Chakkarakeli, Rosthali, Vamanakeli, Chenkadali and
Monthan are in great demand.

Nature and extent of cultivation. The banenasin the Mysore State
are mainly grown as an interplanted crop in areca and coconut topes. They
afford shade to young coconut and areca plants in newly planted areas.
These are also grown to some extent as a pure Crop as at Hiriyur, Nanjangud
and on the outskirts of cotfee plantations in the Malnad Districts. The ryots
appear to be ignorant of the proper methods ot cultivaticn of this very
important crop. It requires a good deal of water for its successful growth
but at the same time it cannot stand water stagnation to any extent. The
limiting factor for the extension of the cultivation of this crop where the
raintall is not very high is the availability of irrigation water practically
throughout the year. It is, therefore, necessary to provide wells in addition
io other irrigation sources, unless the latter is capable of supplying water
tor at least 10 months in the year .* ™A nete on the cultivation of bananas
in the Madras Presidency '’ by the author gives the details of banana
culture. There is considerable scope for the extension of the culiivation of
bananas in Mysore State especially in the vicinities of towns and cities.

Yarieties. The main varieties grown in these plantations are, Kali,
Boothi bale and Poovan. Rasthali and Poovan are grown at Nanjangud
and Hiriyur respectively. Apart from these four main varieties the {ollowing

are found as stray plants in some cf the banana gardens of the State:— -

Ney poovan, Monthan, Chenkadali, Chakkarakeli, Vamanakeli, Sambrani

monthon, Ancikomban, Vannan and Ela vazhai. But Sirumalai and

Virupakshi, the two very important commercial varieties of bananas that are

intercropped with coffee and oranges in the Sirumalais and Lower Pulneys

respectively of the Madura District in the Madras Province are absent here.
* The Madras Agricultural Journal, Vol. XXVII, No. 6, June 1939.
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There is considerable scops for the introduction of these varieties into the
Malnad where they would serve also as shade to coffes. The Sirumalei
grown in the Sirumalai Hills between 2,500 and 3,000 feet elevation is ir
great demand in the Madras City. The fruits have very good taste anc
flavour. The Virupaokshi (malapazham) is largely grown at Pannakkaduy,
Virupakshi and other ranges in the Lower Pulneys between 4,000 an:.
4,500 feet elevation. There is great demand for this fruit throughou
Southern India. Apart from the good taste and rich flavour, thess
fruits by virtue of the dry nature of their pulp have very good keepin:
quality and can be kept up to three weeks after they have ripened. Thes=
fruits are largely used in the preparation of panchamrithom in South Indiar.
Hindu temples especially in the one at Palni. Morphologically thess twc
varieties are one and the same and are only ecological types of Vannan, -

variety commonly grown on the West Coast.
Cultivation of bananas as a pure crop is practised as already mentionec.

in two places in the State, viz, at Hiriyur in the Vanivilasa Sagar area in the
Chitaldrug District and at Nanjangud.

Hiriyur. The ryots from Erode and other places in the Coimbator -
District have emigrated to this place and are cultivating about 1,000 e&cre-

of bananas for the past 20 years according to the system of cultivation in
vogue in their original homes. ‘Poovan and Monthan are the main varietier
under cultivation. The crop is kept from three to five years in the sam-
area followed by rite crops for two to three years The produce is exportec

to Hubli, Dharwar and other places in the Bombay Province. Chakkarakel;,

Vamanakeli, Rasthali, Chehkadali, etc., can also be easily grown here.

Nanjangud. There are over 1,200 acres under bananas in this tract
The main variety is Rasthcli locally known as Rasa bale. It is cultivatec
in rice lands in rotation with rice crop - three years banana and three years
rice. Generally, elevated places are preferred for its cultivation. Durinc

the period of these three years only two crops are harvested. After th=
harvest of the first crop, all suckgrs, in most cases three to four, are allowe:
to grow up in each stool. No manuring is given. Drainage is often ir-

adequate. The cultivation practised in this place is primitive; but the p
mitiveness of the method of cultivation adorted here is often a blessing
disguise, since the bunches that are proZuced in this manner will‘ be fre-
from "lumps” that are generally found in the pulp of Rasthali frufts grow:
under heavy manuring. Bananas will have the best taste and tlavigur whe:.

grown under natural cenditions withcut resort to very heavy manuring,
constant watering, desuckering, etc, but the size of the bunch and fruit wi':
be small. The size of the majority of the bunches and individual fruits <
Nanjangud Rasa bale brought for sale in the markets of the twp cities i~
This defect can easily be remedied without losing #ny of th-
good gualities of the fruit by adopting a judicious system of cultivﬁtion an:

very small.

manuring.  The bunches and fruits cf Resthali grown in South Kanara ar-

Malabar Districts are of medium size but without any lump-in therpulp an.
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are tloury in consistency when ripe. Under the present system of banana
cultivation practised at Nanjangud the plants tend to become susceptible to
the attack of diseases. The crop is attacked with a disease locally known
as “Tharagumari”. Unless a proper system of banana cultivation is
adopted, the banana cultivation of this locality will cease to exist at no
distant date.

Below is given a list of the varieties grown in the State with their local
names (both in and outside the Mysore State), their diagnostic characters
and the economics of their culture.

1. Kali (Musa paradisiaca Linn., var. kali.). Pacha bale at Bangalore
market, Kyatsandra and Nagavalli: Cheena bale at Bangalore nursery;
Kai bole at Nagavalli; Kabbale at Chikkanayakkanahalli; Elakki bale at
Kowsika, Ambuga and Gundlupet. Qutside the Mysore State this variety
is known as Kali at Perintalmanna; Padaththi at Alwaye; Mannaon at
Manantoddy ; Padalu at Kumaranallur near Pattambi; Pakki, Padu vazhai,
Kai vazhi, Vella padan at Gudalur; Vellai chingan at Sankarankoil;
Facha nadan at Thisayanvilai; Kuppa mannan at Nileswar; Chingan at
Vallicor; Nattu mannan at Tellicherry; Vannan at Kalpatta; Mara bale at
Virarajendrapet; Gali bale at Manqgalore ; Kettu bale, Janaka bale at Udipi.

This variety can be considered as the true indigenous banana of the
Madras Province. Itis f.und almest wild in many parts of Coorg, Scuth
Kanara and Malabar Districts. It is @ hardy variety. The pseudcstems are
about 16 feet high with a girth <f about 34 inches at the base. The leaves
are ebout 10 feet long and about 28 inches broad. The petiole is thick
and about two feet long. The margins of the petiole are about three-quarter
inch apart. The bunches are fairly heavy. Fruits are unequally five-sided
with a distinct apex. The colcur of the ripe fruit is yellow when grown in
the plains and greenish yellow when grcwn in the hills. The fruitis of
medium quality. Green fruits are used as vegetable.

2. Boothi bale (Musa paradisioca Linn., var boothi bale). Boothi bale
is the local name for this variety thrcughout the State. Outside the State
this goes by the {fullowing local names:--Bonnya bale at Moaodbidri;
Bonha bale and Gobra bale at Mangalore ; Onckkan mannan at Nileshwar:
Venneettan at Kurumathur near Taliparamba ard Boothi kale at Puttur
(South Kanara).

This variety is almost confined to South Kanara, Coorg and Mysore
State. 1t is also a hardy variety. The pseudostems are 15—Z2 feet high
and often taller than Kali with a girth ¢t abcut 30 inches at the base. The
leaves are about eight feet long and about 33 inches broad. The petiole
is stout and 18—21 inches long. The margins of the peticle. are about
guarter inch apart. The bunches are of medium size. Fruits are rather
short and unequally five-sided with a short but distinct apex. The colour
of the ripe fruits is dull yellow due to the glaucous nature of the unripe



40 T he Madras Agricultural Journal [Vol. xxx, No. 2.

fruits. The ripe {ruits are of poor quality. Unripe mature frtxits are used
in making a preparation called “banana nuts" (peeled bananas are split
longitudinally into two and each portion cut into pieces of about an inch in
length and fried in coconut oil. These fried pieces are thereafter coated
with raw sugar by a special process). The ripe fruits are said to relieve
bleeding piles.

3. Poovan (Musa paradisiaca Linn., var. poovar). Bengali at Ban-
galore market ; Cheena bale in Bangalore ; Kari caddi at Channapatna ;
Kari rasa bale at Kyatsandra ; Kari bale at Palhalli; Othu rasa bale at
Nagavalli; Kari puttu bale at Jayachamarajapura ; Mysore bale at Kowsika,
Ambuga and Jodi Kyathanahalli; Vilayithi bale at Kowsika; Huli bale,
Nonjangud bale at Ambuga. Qutside the Mysore State this variety has the
following local names :— Mysore bale st Moodbidri; Mysore at Meanga-
lore: Mysore poovan at Nilambur and Nileshwar; Mysore vazhai at
Calicut; Paleyangodan at Trichur Faraz. and Alwaye; Mysori at Kumara-
nallur; Vasana chettu at Gopalpur ; Ginni at Piridi; Karpura chakkarakeli
at Rajahmundry ; Pooven at Ecode and Trichinopoly ; Adukku nomarai at
Pannakkadu ; Pulippu kai; Korangu vazhai at Pollachi: Chakkarakeli at
Velpur near Tanuku ; Karpura at Peravalli near Tanuku ; Rasthali at Challa-
palle; Soan mowzs at Kurnool ; Sugantham at Kalava near Kurnool ; Yerra
sugantham at Giddalore ; Sugandhi at Rampuram near Tungabhadra ; Rasa
bale, Salem at Hospet ; Bengala at Allipuram near Nellore ; Yerra aratti at
Godugumuru near Chittoor; Poo vazhai at Modikuppam near Chittoor ;
Navorai at Madurantakam ; Raja vozhai at Gudiyattam ; Dora vazhai at
Kallar near Mettupalayam; Kallaththu vazhai «at Mettupalayam ; Erode
poovan at Coimbatore ; Kaddli at Thangachimadam ; Pulichan kadali at
Thisayanvilai; Cheru kai at Alwaye; Mpysore kodali at Ponnampet and
Nallanti, Karuppu vazhai at Kelamangalam near Hosur.

Most of the local names of this variety are the names ot places where-
from the variety has been brought to a new place. This indicates that it
might be an iniroduced variety. 1t is not more than 50—60 years since
this variety is being grown in the Madras Province. It is identical with the
“ Fill basket *' of the foreign countries. This is the most economic of the
various varieties of bananas under cultivation in this Province. It is largely
used as fruit and to a small extent as vegetable also. It yields heavily and
is excellent for " fig " making. People of the Telugu area consideg this
variety superior even to Rasthali. Being the most economic variety" it is
very largely cultivated. The pseudostems are 10—17 feet high and 24--36
inches in girth at the base. The leaves are about seven feet long and about
30 inches broad. The petiole is stout and about 2l inches long. The
margins of the petiole are about helf an inch apart. The bunches are
closely packed and very heavy. Fruits are terete with a distinct apex. The
colour of the ripe fruit is yellow. The fruit is of good quality. This yariety
manifests differently when grown in different soils and climatic conéitions.
The leaves are largely used as plate leaves for serving food. #
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4. Rasthali (Musa paradisiaca Linn., var. rasthali). Nanjangud rasa
bale in Bangalore ; Rasa bale at Channapatna, Nagawalli, Palhalli, Nanjan-
gud, etc.; Raja bale at Muniswamy’s Nursery, Bangalore. Outside this.
State it is known as Poo bale, Rasa bale, Hoo bale at Moodbidri; Aana
poovan at Kurumathur; Poovan at Calicut : Ari poovan at Nilambur ; Nattu
poovan at Ponnani; Desi Pallu at Gopalpur (Ganjam); Mokiri at Piridi
near Bobbili; Amritopaoni at Palteru near Bobbili; Rasthali at Erode;
Thella mokiri at Panchadharla near Yellamanchili; Sugandhi at Tirupathi
and Karkandu vazhai at Sendamaram.

This is the variety occupying the second largest area under any one
variety in the Madras Province. lItis largely used as fruit and occasionally
in the preparation of "banana nuts " The pulp of the ripe truit is foury
and has excellent taste and flavour. It is one of the choicest varieties of
this Province The plants have a strong root system ; consequently, they
are not easily blown down by wind. The pseudostems are about 10 feet
high and about 33 inches in girth at the base. The leaves are about seven
teet long and about 28 inches broad. The right side lamina base is one
and a half to two inches shorter than the left. The petiole is stout and
about 19 inches long. The margins of the petiole are about three-quarter
inch apart. The bunches are loosely packed and medium heavy. Fruits are
terete and taper to a distinct apex. The rind of the well ripe fruit is golden
yellow sometimes with red tiny spots on it. When heavily manured a sort
of lumps appear in the pulp of the ripe fruits. When grown under normal
fertility, the fruits develop the best taste and flavour but the size of the fruit
will naturally be small.

5 Ney poovan (Musa paradisiaca Linn., var. ney poovan). Elakki
bale, Sugontham in Bangalore; Puitu bale at Kyatsandra; Hoo bale at
Ambuga. Outside the Mysoré State this variety is known as Deva bale at
Moodbidri; Kadali at Mangalore; Nhani poovan at Nileshwar,; Ney poovan
at Kurumathur; Rasa kadali or Ney kadali at Tellicherry ; Adakka poovan
at Kuttuparamba; Thekkan kadali at Manantoddy; Kunnan poovan at
Kalpatta; Tirunelli poovan at Calicut; Nhalr poovan or Ari poovan at
Ponneni; Kadoli poovan, Poovan kadali, Tirunelli poovan and Ney kunnan
at Kumaranallur; Vadakkan kadali at Trichur Farm; Bciq bale at Rampuram ;
Karpurapu aratti at Tambalapalle; Rosadala at Madanapalle; Mysore
rasthali or Velchi at Kallar Government Gardens; Poo bale at Vira-
rajendrapet; Puttu bale at Udipi.

Next to the four main varieties of the State, this variety is largely grown
sometimes as a pure crop as in Kodagalli village near Bangalore City. Itis
invariably grown in the back yards of houses in South Kanara and North
Malabar Districts. The pseudostems are 10-13 feet high with a girth of
about 28 inches at the base. The leaves are about eight feet long and
about 26 inches wide. Petiole is slender and about 20 inches long. The
margins of the petiole are about a third of an inch apart. The bun-
ches are fairly heavy, Fruits are closely set, terete and taper to a distinct
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apex. The rind of the fruit is very thin and the colour of the pulp is
pure white. Ripe fruits are very sweet. This variety is considered as one
of the best South Indian varieties. Unless the irrigations are cut off when
the bunches are nearly three-fourth full the fruits often crack. Itis not one
of the commercial varieties as it is not grown largely in any place.

6. Monthan (Musa paradisiaca Linn,, var. monthan). Akku bale at
Bangalore nursery; Madhuranga bale in Bangalore and at Nagavallj,
Nanjangud, etc.; Konga bale at Channapatna; Kalyana bale at Jaya-
chamarajapura, Kowsika, etc., and Mara bale at Ambuga. OQutside the
State it is known as Silanti, Aunda bale at Moodbidri; Kilandi, Manga
bale, Banga bale at Udipi; Sodari at Kurumathur; Thezhuthani at
Tellicherry; Thenali at Calicut; Ponthan at Kongad ; Ponnan at Nilambur;
Chetti kaya at Ponnani; Naathangi monthan at Erode; Monthan at Karur;
Erode monthan at Kulitalai: Kondai monthan, Yendra monthan at Trichino-
pcly ; Trichinopoly monthan at Negapatam; Yenthola monthon at Tanjore;
Erode ka at Polambakkam ; Erode bonthan at Pudupatnam; Erode chedi at
Seevur near Gudiyattam ; Nodgangi at Kallakurichi; Bontho aratti at Guntur;
Kalyana bale at Kampli; Basti at Buchireddipalayam near Nellore; Chinna
bontha at Atmakur near Nellore ;: Nir bontha, Nielh bontha at Conjeeveram;
Thoppul vazhai at Thangachimadam ; Ncttu monthan, Maanaattu monthan
at Tenkasi and Kari bale at Mercara.

A few plants of this variety are grown in all banana gardens. The
fruits are mainly used as vegetable but occasionally used as ripe fruits
especially in the Erode Talug of the Coimbatore District. The fruits are
very large and individual fruit may weigh up to a pound. The pseudostems
are 10—14 feet high and ab&ut 30 inches in girth at the base. The leaves
are about seven feet long and about 27 inches wide. The petiole is about
23 inches long and of medium thickness. The margins of the peticle are
about quarter inch apart. The bunches are loosely packed and heavy.
The fruits are nearly terete and taper to a very stout and distinct apex. The
rind of the ripe fruit is yellow. The leaves are considered very good as
plate leaves. '

7. Chenkadali (Musa paradisiaca Linn., var. chenkadeli). Chandra
bale in Bangalore, Ambuga, eic: Sakalathi bale at Palhalli, Outside
the Staie it has the following names:— Chandra bale st Kasaragode;
Chora kadali at Tellicherry; Chenkadali-at Caslicut; Chora pooven at
Alwaye; Yerra aratti at Simhachalam; Yerra mokiri at Panchadharla;
Chevvazhai at Erode: Yerra chakkarakeli at Bhimadolu; Lal mowge at
Kurnool town; Kempu bale at Rampuram; Kunkuma Eale at Kamplf}‘ Lal
kel at Kallar Government Gardens; Chontha bale at Virarejendrapet and
Sakalathi bale at Mercara. '

. It is not largely cultivated due to the very long duration of the ;ujariety.
It fakes full 18 months for the harvest of the crop. In the Stath it is

largely grown in the Palace Gardens. The fruits are solely used & ripe
i

1
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ones. The ripe fruits have very rich flavour and taste. The purple colour
of the unripe fruit turns red on ripening. It is one of the choicest varieties
of the State. The pseudostems are about 14 feet high and about 36 inches
in girth at the base. The leaves are about 10 feet long and about
35 inches brcad. The petiole is stout and abcut 26 inches long. The
margins of the petiole are about an inch and a half apart. The bunches
are loosely packed and medium heavy. Fruits are terete having a distinct
apex. There is a green sport in this variety which has green stem and
fruits. The green fruit turns dull yellowish on ripening. Both these types
are sometimes seen in the same stool. The taste and flavour of the pulp
are the same in both.

8. Chakkorakeli (Musa paradisiaca Linn,, var. Chakkarakeli). Raja
bale in Bangalore. Outside the State itis known as Chakkarakeli at
Rajahmundry; Chakkara kadali at Trichur Farm; Godaveri Chakkarakeli
at Piridi near Bobbili; Sojja aratti at Simhacialam; Shahaja at Panchadharla
near Yellamanchili; Thella chakkarokeli at Samalkota Farm; Then kadali
al Erode: Raja kili at Pudupatnam; Roja vazhai at Gudiyattam Farm;
Mpysore rasthali at Mettupalayam; Manchi chakkarakeli at Vellatur nesr
Bhattiprolu R. S.: Pedda chakkarokeli at Siruva Lanka; Rasthali at Srivilli-
puttur and Aa bale, Raja bale at Virarajendrapet.

This variety may be termed as the king of bananas as the local name
Raja bale indicates. It is undoubtedly the best banana in the world.
The late Sir Arthur Hill, Director of the Royal Botanic Garden, Kew, Surrey,
England, expressed the same opinion aftar tasting scme ripe fruits of this.
The pulp is veiy sweet and has very rich flavour. The fruit is ready for the
table even when the rind is greenish yellow. The pedicels of the fruits are
very sitrong and consequently they have to be cut and separated with a
knife even when the fruits are well ripe. This variety nas very poor keeping
quality. The colour of the rind of ripe fruits is yellow but it is greenish in
plants grown in Cocrg and probably in similar altitudes. It is largely
cultivated in the Godaveri District where there is a great demand for the
fruits of this variely. The pseudostems are about 9 feet high with a girth
of about 26 inches at the base. The ieaves are sbout 7 feet long and
sbout 3 feet broad. The petiole is thick and 10—12 inches long. The
margins of the petiole are two to two and a half inches apart. In young
plants they are brightred and revolute. The bunches are medium heavy
and loosely set. Fruits are terete and taper to a distinct apex.

Other varieties rarely met with in the State are Vamanakeli known as
Kuja bale and Pacha bale in Banaalore; Sambrani monthan known as
Boodhi bale in Bangalore and Boodhi madhuranga at Palhalli; Anai
komban known as Naga bale anc Haavu bale in Bangalore ; Vonnan known
as Kadu Bale at Palhalli and Ela vaozhai known 8s Ela bale in Bang@lore.

Some other varieties met with only with the seedsmen of Bangalore are
Thattilla kunnan known as Kaththe bale and Kullan known as Aana guja’
bale.
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The foreign varieties recently introduced by the State from Brisbane,
Australia, are grown at the Sewage Farm, Bangalore and at the Kannambadi
Dam Orchard. These varieties are " Gros Michel ' (the famous banana of
the West Indies), " Ladies’ Fingers”, " Mons Mari”’ and " Giant Governor *’,
a tall form of Vamanakeli. Most of the varieties are thriving very well.

Diseases. 1. Tharagumari:— This disease was noticed at Nanjangud
in the variety Rasthali. The leaves of the allected plants dry up from
bottom upward even in grown up plants, the growth gets arrested and
ultimately the whole plant dries up. A red streak was seen on one side of
the trunk when the stem of a diseased plant was cut open and examined.
It is 8 fungoid disease very similar to the “Panama disease” of the bana-
nag in the West Indies. )

2. Sulikattuvadu :—This disease was noticed at Jayachamarajapura, 4
miles from Chikkanayakkanahalli. [i is common’in Rasthali variety. Here
the tops of the pseudostems get constricted, leaves fade and ultimately the
plant dries up. It is very similar to the Tharegumari disease of Nanjangud
and probably only a different name for the same disease,

3. Kafte roga or Palli roga.—This was noticed at Kowsika, near
Hassan. [t is common in the variety Boothi bale. The disease starts with
the yellowing of the bottom leaves and scon the central shoot is affected
and the plant dries up.

The control method for all these diseases is more preventive. The
affected plants should be removed with the entire rhizome with all the
suckers and scorched. Suckers from affected plants should not be planted
on any account. ‘

Studies on Diatraea venosata Walk—A Pyralid Fest of
Sugarcane in South India. |
By M. C. CHERIAN & C. K. SUBRAMANIAN,

Agricultural Research Institute, Coimbatore.

Introduction. Diotraea venosota Walk, is a Pyralid léorer attacking
sugarcane in South India. It is found along with two other borers—Argyric
sticticraspis Hampson and Scirpophaga rhodaproctalis Hampson—alsc
belonging to the family Pyralidae, Ramachandra Rao (1930) and Rama-
krishna Ayyar (1933) while considering Argyria sticticraspis Hampson as
the most important pest, state that the other two are of minor importance
only. Cherian and Subramanian (1937) have shown that;Scirpophaga is
not so unimportant as it was once considered to be. Detafled studies by
the authors of Diatraea venosata Walk. with special reference to the symp-
‘toms of attack and incidence go to show that the borer is mainly responsi-
ble for reduction in tonnage and sucrose content in millable canes anc

%
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partly résponsible for the loss of young shoots in the earlier stages of the
crop, especially in the Coimbatore tract.

Distribution of the Pest. This borer is prevalent in almost all tracts
where sugarcane is grown in the Madras Province; specimens have been
collected from Chittoor, South Kanara, Vellore, Palur, Chidambaram, Adu-
turai, Musiri, Northern Circars and Coimbatore. Qutside the Presidency,
it is reported to be present in Mysore, Bihar end Bombay (Fletcher 1219;
Isaac 1937).

Seasonal History., Damage by the borer becomes evident mainly irom
the third month, i. e, when the canes or stems are just beginning to form.
The borer continues to be active till about the time of harvest; naturally,
many broods are developed during the total period. Its activity is checked,
however, to some extent during the North-East monsoon due to the rain
water accumulating at the entrance of the larval burrow, and aiding the
development of a fungus which attacks the larva in its tunnel. After the
rains have ceased the pest incidence increases and continues till harvest.
As cutling and planting go side by side on difterent days in varicus cane
tields, for over three months, there is scope for the pest to mulliply without
break,

Nature of Damage. The nature of damage to young shoots is ditferent
from that noticed in grown up or half grown up canes. As already explained,
the pest starts about the time of formation of canes. [n the young crops,
the newly hatched larvae feed in the central leaf roil fer about & week, and
then go to the lower portions of the stem and bore on its sides to get into
the tender fibrous jcints. As a result of complete feeding of the rather thin
small growing stems the central shoot begins to fade and dry and linally
turns into a dead heart. The effect of feeding will not be plainly visible
until alter the leaves have opened out when excreta of the larva.and the
shot holes on the leaves come into view. Now all further growth of the
shoot is stopped and unless there is tillering of the damaged shoot the
result would be a gappy arowth of thé crop in the affected portions ot the
field. In the case of grown up canes whose stems are well above ground
level the work of the larva cannot be easily located unless some of the semi
dried leaf sheaths at the top are pulled off when the existence of the borer
caterpillar inside the stem becomes evident by the presence of wet excreta
at the entrance to the larval burrow and the leaf sheath covering it (Fig 9).
In grown up canes more than one joint may be bored by the latva (Fig. 8)
and except for the constriction of the infested joints (Fig. 7) the growth will
not be seriously affected.

Extent of damage. As mentioned above, the damage to cane general-
ly begins when the crop is about three months old. In the case of grown
up canes examined at the time of harvest in 1938—39 and 1939—40 in
the Central Farm, Coimbatore, the percentage of incidence in whcle canes
and joints has been very appreciable. Tables [ and Il below give the various
details,
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TABLE 1,
Percentage of infestation by Diatraca venosata (crop at harvest) 1938—39,
Tot:l  Total No. Percentage Tlotal  Total No. ' e ———
Variety. No of attacked of - No. of joints Percentage. 1
canes. canes. attack. joints. attacked. s %,:_’;:{;? s
Co. 419 983 497 505 19359 1118 57 G wotyiuipgibatg i
. 417 734 492 679 14645 1321 92 uwéa;ut
J. 247 842 331 6306 19203 1281 6'6
Co. 213 1605 695 433 31416 1169 37
Poj. 2878 551 338 649 10283 791 77
Co. 413 1006 506 50-3 17006 1276 75
TABLE II.
Percentage of infestation by Diatraea venosata (crop at harvest) 1939—40.
'l otal Total No. Percentaxe Total - ‘lotal No.
Variety. No. of attacked of No. of joints Percentage.
canes. canes. attack. juints. attacked.

Co. 413 372 238 639 7700 458 59
Co. 419 403 212 ‘ 529 6229 559 90
Co. 417 328 277 844 6231 763 o122
Poj. 2878 348 222 ) 643 5354 . 492 92

The results pf analysis of infested canes as given by the Governmer:
Agricultural Chemist are given in Takle IlI. It will be seen that there is
appreciable decrease in the weight of the canes where the damage by the

borers was pronounced. ' D
TABLE il

Results of analysis of samples of sugarcane attacked by Diatrae¢a venosata.

§._rl_5 o . On the vs_/eigbt 6 a gq;
: 52 & gg - Ofhee 2 o 5% 8
Number of 5 & T3 . . % 5% =0<C B
joints w2 5 97 @ ® 2 |3 Txo
attacked. 25 = £ X o S § 88 Pog -
ET 5 X8 a4 3 % 5 83 353 £

=R Y [~} 3 fres by ’ '6
z% < “ © © <3§ <
One joint 1b. Explanation of Plate.
attacked sample 11 246 6667 1514 1256 019 151 8296 L. 9cc. 086

it

Three joints b

sttacked sample 10 240 6667 1504 1245 018 J449 8277 M0, 092 1. Bgg mass of D. vanosate Walk. _

Four, five and six 2. Larva of D, venosata Walk. (Report Proc, Il Ent. Meeting Pusa 1919.)
joints attacked . 3. Pupa—anal segment, ventral surface, ' . : "
sumples 11 218 6250 1504 1232 020 164 81'93%11 w 095 4. Pupa—posterior segment—lateral view. . " , .

Seven and more
joints attacked é 5. Adult female.
samples 7 214 6667 1410 1123 018 161 7964 1 12,, 09 6. Adult male.

i i howi striction of joints due to the borer.
Life History. The life history of the pest was studied in pot plants. Cane showing constri )

For this purpose larvae were collected from harvested cane tops, reared into
gdults and then allowed to pair and lay eggs. When the ,ﬁaferpillars 9. Place of pupation (top) and feeding (bottom) of the borer.
g

4

Empty tunnels in mature cane indicating infestation in more than one joint,
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hatched out, the larvae ware transferred to cane shoots and their behaviour
noted. Eggs are deposited on both surfaces of the green leaves and
occasionally on leaf sheaths and stems. In the field they are laid in small
masses generally in rows of two, whilerin cages rows of three, four and five
are found (fig. 1). The place selected on the upper surface is mostly the
mid rib groove and on the lcwer surface near the mid rib. The eggs when
treshly laid are {lat, shiny, waxy white in color and lie one overlapping the
other. Immediately before hatching, the larvae could be seen lying curled
up inside the egqg shell with its black head and prothoracic shield and
orange colored body with setae., Hatched eggs are thin, transparent and
are of the texture of tissue paper while parasitised eggs turn black in
color. Ten to thirtyseven eggs in a mass are laid in the field. In the cages,
the number of eggs laid varied from 2 to 60. In one case as many as Sl
masses were laid by one female. The mexivum number of eggs laid by
cne moth was 414. The eqgg period lasts from' 5 to 8 days. Larvae. The
larvae escape out of the eg3s by clipping the shell with their mandibles.
They are active, orange colored, with black head and prothoracic shield.
The warts are distinct with fine hairs rising from them. In the early stages
the caterpillars are essentially leaf sheath borers and later on turn to the
stem for further feeding. They crawl down and bore from outside into the
soft core of the stem either by ridd’ing through the leal whorl or getting
right in between sheath and the stem, the latter being most common. Under
laboratory conditions, they appear to develop gregarious habits. Not more
than six larvae are found at a time inside the leaf sheath, though finally the
number dwindles down to one. The caterpillar always feeds on the tibrous
joint immediately below the growing point. That is the reason why the
tops usually contain the live stages of the pest. When mature, the larva
measures 1 to 1'25" long with black shining warts all over its kody
segmentg (tig. 2). This chasracter is of great importance in differentiating
Dictraea from other borers. Didfraea is a clean feeder and ejects all excreta
from its tunnel, The larval peiiod lasts 28 - 38 days. Pupce. The larvee
do nct pupate inside the burrows. They desert them and seek out situations
whereunder they construct thin silky coccons and transform into pupae
inside (Figs. 3 & 4). They seem to prefer the half dried leaf sheaths for
this purpose (Fig. 9). At this stage they are vulnerable to attack by natural
enemies. The pupal period lasts from 9—10 days. Adults are dull, straw-
colored, with a spot on each forewing. The males, (Fig. 6) are somewhat
smaller than the females (Fig. 5) and their forewings slightly darker. They
are nocturnal and sluaggish in habits. When disturbed they i{ly short
distances only. Otherwise they quietly rest in some corner of the cage and
allow themselves to be transterred from cage to cuge easily.. Emergence
from pupae generally takes place at night. Eggs are laid co&tinuously for
2 or 3 days. Successful oviposition takes placs if the adults @re confined
to plants in wire gauze cages. The females ouilive the males by one or
two days. On the whole, the longevity is short not exceeding 3 or 4 days.
Sex-ratio is more or less equal, the males emerging in advance;
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Alternate Host Plants. So far, the pest is found feeding in Scacharum
spontaneum and maize. Fletcher and Ghosh (1919) have recorded
sorghum, ikri, cumbu and Sudan grass as alternate host plants.

Parasites. This borer is subject to the attack of egg, larval and pupal
parasites. Eggs are parasitised by Trichogramma minutum, R, and Tele-
nomus sp. Stenobracon deesae, Cam ; Xanthopimpla nursei Cam., Pimpla
Sp. Rhaconotus roslinensis, Lal and R. scirpophagae Walk Goniozus
indicus Ash and Apanteles flavipes, Cam. are found to parasitise the pest
in its various stages of larval life. A fungus — #saria sp.—has been noted
on the larvae at Coimbatore. Pupae are attacked by Tetrastichus oyyari
Roh and Tricospilus diatraea, Cherian and Margabandu (MSS).

Acknowledgment. The authors have to thank the Imperial Institute
of Entomology, London and the Bur:au of Entomology, Washington, for
kindly identifying the moth borer and the parasites respectively.
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A Note on a Synthetic Tetraploid in Asiatic Cotton
By N. KESAVA IYENGAR

i

Cotton Breeding Station, Coimbatore,

It is frequently observed that when a wild species of cotton is crossed
with the cultivated species, there is either very little setting or the hybrid
is sterile. A number of workers like Mendes (1933), Beasley® (1940),
Harland (1940), Amin (1940, 1941), Stephens (1240), Zhebrak and Ozaev
(1940) and Kasparyan (1940), have shown thatitis possible to inducs
chromosome doubling in cotton and also to make sterile hybrids fertile
when the sterility is due to failure of chromosome pairing as a result of the
absence of homologous partner chromosomes. Attempts to induce chromo-
some doubling in the sterile hybrids of cotton were made for two seasons,
at the Cotton Breeding Station, Coimbatore. This note records the details
of the trials made to transform a partially fertile hybrid between G. anomalum
Wawra-et-peyr, (an African wild cotton with 26 somatic chromosomes) and
G. arboreum, L (strain K. 1. with 26 somatic chromosomes)

The treatment consisted in wetting the shoot tip of an young plant
bearing 4 to 5 leaves, with an aqueous solution of colchicine (0°087).
The wetting was done at intervals for a period of 12 hours and the shoot
tip was subsequently washed with distilled water. The treated shoot bore
malformed leaves. A branch that arose beneath the last maliormed leaf
appeared to bear normal leaves, but they had much broader lobes than the
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control. The lobes overlapped one another and presented a characteris-
tic twisted appearance. The leaves were darker in colour and leathery in
texture. The treated shoot grew to a height of about 12 ieet before it be-
gan to flower and eventually produced a number of bolls.

It was observed that the leaf lobes, stomats, bracts, pollen grains, bolls

and seeds in the treated shoot were distinctly larger than those of the di-
ploid hybrid (vide Table 1), as were reported by the authors quoted above.

Cytological examination of the pollen mother cells collected in the new
branch showed 26 bivalents st division I and 26 chromosomes at division
1I. Frequently multivalents and univalents were also noticed. Anaphase !
was regular and cases of lagging chromosomes were rarely seen. When the
pollen mother cells from untreated plants were examined, the chromosome
pairing was found to be very variable, the number of univalents ranging
from O to 14, In a few pollen mcther cells, 13 bivalents were also noticed
indicating that the type of pairing was mostly allosyndetic. The mean
chromosome conjugations in the untreated and treated shoots were as
follows :—

Uns Bi- Tri- Quadri-

valents. valents. valents. valents.
Untreated 370 1070 010 . 015
Treated 0-40 2267 042 125

It is obvious that the increased fertility noticed in the treated shoot is
due to the reduction in the number of univalents present during meiosis.
These showed clearly that the treated branch had been turned from a dip-
loid to a tetraploid condition,

The seeds secured from tne treated branch were germinated. The
seedlings had stout radicles, in contrast to those raised from the seeds of
the untreated hybrid which were tiny or medium sized. As they grew old,
the mature plants resembled the parent plant in leaf shape, hairiness, tlower
colour, boll shape, seed size and lint qualities. This phenomenon of pro-
genies of F) breeding true to the parent indicated that the type of pairing
in the new shoot must be autosyndetic. The existence of autosyndesis to a
certain degree in cotton was pointed out previously by Skovsted (1935) in
the Fy hybrid between. G. sturtii x G. Davidsonii where the parental chrome-
somes differed considerably in size and which cculd be identified at
meiosis. Amin (1941) aiso reported that in the three F, hybrids viz.
anomalum X arboreum, cnomalum * herbcceum and anomalum x Bavzdsonu
that F, bred true in crosses when their chromosomes were doubled.

From a breeder’s point of view, autosyndesis would be advantageous if
the resulting reaction of the complements of the parental species would
prove of economical value. Unfortunately in the present cross, the lintct
the F1 was coloured, the ginning percentage was poorer an& the plant
was late maturing when compared with the arbcreum parent. .3

The complement of 52 chromosomes in the synthetic tetraploid should,
however, be considered as a distinct advantage as it would imcrease the
degree of crossability with the cultivated 52 chromomed New Wdrld species

8
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Figures denote the mean values of the characters.

TABLE 1.
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ossings weret éctual} “fried with a number of strains and species, viz., with
(1) G. hirsutum (straips® Co. 2; 4383 and U4); (2) G. barbadense (Sea
’; Jsland, Quebra and Ighan) (3) G. religiosum (strain R, A. 8/4); and with
2 MNB. C. 10, which is a fertile tetraploid. synthesised at Surat by crossing
\ka 4rain of Dharwar American (D. A, Ron. 4) with an Asiatic herbaceur
(1047A L’ FJ and backcrossing to the Darwar American parent. Settinc
was geod.in all the cases and it was better when the new tetraploid was
used as the female parent.

Progenies of the above grosses were raised. In the cross with Co. 2
where Co. 2 was the female parent, the hypecotyls of the new seedlings
. were very hairy in contrast to the glabrous condition found in pure Co, 2
seedlings proving that the seedlings were real crosses. The hybrid plant
grew vigorously and flowered profusely but the bolls did not set seed.
Cytological examination of the flower buds showed _that the sterility was
due to the formation of a large number of univalents (ranging from 7—17;
in all the pollen mother cells. Sterility of a similar nature was reportec
by Amin (1941) and Stephens (1940} in their hybrids. However Harland,
(1940) and Beasley (1940) were able to obtain fertile hybrids in the cross
(G. arboreum x G. thurberi—F; doubled)XNew World cotton. Such =
phenomenon indicated that only in crosses between cettein species, it would
be possible to é’e? synthetic tetraploid suitable for crossing with the culti-
vated tetraploids.”

Attempts to induce chromosome doubling were also being made in the
following sterile F1 hybrids: G. arkoreum (K1}x G. stocksii {2n=26),
G. hirsutum ¥ G. armourianum (2n=39). In the latter hybrid, one of the
treated plants set one boll, but the plant died of pempheres attack. Cyto-
logical examination of the pollen mother cells showed 39 chromosomes at
interkinesis at each pole and indicating thereby that the chromosome num-
ber of the plant had doubled. Another ireated plant showed abnormal
Jeaves and flowers. The anthers failed, however, to dehisce. A similar
non-dehiscence phenomenon had been reported by Beasley (1940) in some
of his colchicine treated plants.

My thanks are due to Rao Bahadur Sri V. Ramanathan, Cotton Specia-
list, Coimbatore, for affording facilities to carry out this work and to Mr. R
L. N. Iyengar, Technological Assistant, for determining the fibre properhes

of the treated plants. . i
Referances.

1. Amin, K. C. (1940). Curr. Sci. 9, 74—75.

2, —_ (1941). Proc. 2nd Coonf. of Sci. Res. Workers on cottnn in [ndia.
I. C. C, C. (in the press).

3. Beasley.J.O. (1940). J. Hered. 31, 39—48, g

4. Harland, 8. C. (1940). Trop. Agric. Trinidad, 17, 53—54. i

5. Kasparyan, A, S. (1940). Pi br. 4bs. 10, 796. (Original not seen),.

6 Skovsted, A. (1935). J. Genet. 30, 447— 463. ¥

7. Stephens, S. G. (1940)." Trop. Agric. 17, 23~25. "

8. Zhebrak, A. R. and Rzaev, M. M, (1940}. Pi. Br. Abs. 10, 792, (Originsl nat seenj.

&

s

Economic Aspects of the Problem of Nutrition in India
By W. R. AYKROYD

Within the last 30 years science has reached definite conclusions as to what
constitutes a good diet for human beings. The principles of correct feeding are
fairly well understood and ‘*‘optimum’™ dietary standards based on these
principles have been drawn up by League of Nations Commissions and other
authoritative organisations. Now generally speaking a * good " diet—i. e., a diet
which approaches or attains the physiological optimum—costs more than a diet
which fails at various points to satisfy human nutritional requirements, and
consequently there is a close correlation between the economic status of a family
or population group and the physiological value of its diet. In a sense this is a
platitude, perhaps better expressed in a simple phrase such as “ the poor can’t
afford to buy enough of the right sort of food to eat”, But a more detailed
analysis of the relation between income and diet than such a phrase provides
helps in the understanding of the problem of nutrition in India.

Distary Standards. The League of Nations " optimum " type of diet is rich
in first class proteins and in all the essential vitamins and mineral salts. In
terms of actual foods, this means a high intake of milk and milk products, meat,
fish, vegetables and fruit, and a relatively low intake of cereals. The staple
grain foods of mankind—rice, wheat, maize, etc.,,—are relatively deficient in
certain essential food constituents required by human beings and must be
adequately supplemented by other foods—in general more expensive foods—
which are richer in these necessary constituents. A diet composed exclusively,
or almost exclusively, of cereals will not support proper growth in young animals,

Let me illustrate tike aboeve point by reference to [ndian diets. In Table 1,
a typical ** ill-balanced ’ Indian diet is compared with a * well-balanced’’ diet
which more nearly approaches the League of Nations standard and in the same
table the chemical composition of the two diets is given.

Table 1.

A Typical “'Il-balanced”’ Diet and a “ Well-balanced” Diat (both yislding 2,600 calories)
(03s. per cunsumption unit per day)

Food. " l1l-balanced ¥ diet. * Well-balanced diet.
Cereal o - 23 17
Pulses - 05-15 - ! 3
Milk «. None or negligible amounts 8
Leafy vegetables 0°5—10 2
Non-leafy vegetables 2'0- 50 4
Fruit Negligible 2
Vegetable fats and oils ... Less than 1°0 2
Fish, mzat and eggs 0°5—10 2—3 (if no milk

is included)
Approximats Chemical Composition (assuming the cereal to bs milled rice)

Calories - 2,600 2,600
Protein (g.) 55 80 -
Fat (g.) - 25 70
Calcium (g) ... 025 100
Phosphorus (g.) . 090 120
Vitamin A {{nternational umts) 1,100 3,000
Vitamin C {mg.) - 60 150
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The well-balanced diet js much richer in the very important B, group of
vitamins than the ill-balanced one. Both the diets have the same calorie content
or energy value; 2,600 calories represents approximately the daily energy
requirements of an average Indian male. Both therefore will satisfy hunger.
But the more varied * well-balanced " diet, containing less cereal and more of
everything else, is infinitely more satisfactory in quality, and the hezlth and
development of a population consuming this kind of diet will be superior to
those of a population whose diet resembles the " jll-balanced ” diet.

The “ill-balanced’ diet shown in the table will cost from Rs. 2{- to 3/- per
adult per month, depending on the nature of the cereal and of course on differer.
ces and fluctuations in food prices. The cost of the * well-balanced” diet muv
be estimated as Rs. 4;- to 6/- per adult monthly. A family containing four con-
sumption units—i. e, the equivalentof 4 adult males—must therefore spend R
16/- to 24’ per month on foud, or let us say, Rs. 240/- anpually to obtain a dict
of this satisfactory standard, and rather more if allowance is made for an intake
of 8 0zs. of milk daily on the part of children. An ill-balanced diet, sufficient in
guantity but defective in quality, will cost, let us say,-Rs. 10/- monthly for =
family of the same size.

These figures may be set against actual income levels in India in so far as
these can be determined. The income of urban or industrial groups can be
assessed with fair accuracy; for example, the average monthly wage of an un.
skilled urban worker, such as a peon, is about Rs. 12/-, or Rs. 144/- annually,
But when agricultural families are concerned the assessment of real income cn
a monetary basis is a very difficult matter. A number of attempts bhave been
made to estimate income in terms of cash in village groups, and some of these
may be quoted, though with considerable reserve. Average total annual income
per family in Beugal bas been estimated as Rs. 150/-1, in a group of very poor
rural families in Madras as Rs. 100/.3, and Rs. 125/-% in families in the Kangra
Valley in Punjab. The following analysis of net income per family in a rural
area in Mysore, with a population of about 50,000, was made by the Closepet
Health Training Centre* in 1935. The survey included 11,142 families, giving
an average family membership of about 5 individuals.

- No. of Familiss

The Modras Agricultural Journal

Family Income per Morith Psrcent of all Familses

Rs.

0-5 - 2,597 233

5-10 3.417 3017
10-15 2,344 [ 210
15-20 1,142 103
20-30 968 87
30-40 559 50
40-50 115 10

Total 11,142 %

Ino more than half the families est:mated annual income per }mily was
below Rs. 120/-. pe
Estimates of national per capita income must also be regarded with a dubious
eye, because the basic statistics necessary for such calculations sre not fully
available. One of these may be qucted -that of V.K. R. V. Rao®, who has worked

1 Azizul Huque—The Man Bshind the Plough. Beok Co,, 1939, (Calcutta).

s Ayvkroyd and Krishnan-—Indian Journal of Medscal Rescarci:. YR7; 24 668,

3 Punjab Public Health Dept., * An lnquiry into Diets, State gf Nutrition
and Factors Associated Therewith, in Relation to Health in the Ka ra Valley,
Pugjab, 1939.”

t Handbook of the Rural Welfare Cmtre, 1939, Closepet, Mysore.

¥ The National Incoms of British India—(1931—-1932), Macmll]nn.i%o.
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out a figure of Rs. 65/., with an error of 6 per cent, for annual per capita income
in British India. His estimate is somewhat higher than those made ‘by various
other investigators.

Such figures, approximate and open to criticism though they may be, serve
at least to indicate the gulf between possible and desirable expenditure on food.
It is clear that a well-balanced diet of the kind shown in Table 1 is far beyond
the means of a large section of the population. Having established this point,
we can proceed to consider the problem in greater detail.

Dist and Economic Status —The following passage, which refers to England
in 1933, is illustrative of the subject under discussion.

* Amongst the lowest income groups are still some who suffer from actual
hunger, but these are a declining element which could and should be lifted out
of their present situation without delay. Immediately above is a much larger
group, estimated to cover between 10 and 257, of the population, who can afford
enough food to fill their bellies, but cannot afford a diet of the type and quality
On
the next step upwards, measured by incomes, comes another large group which
commands enough purchasing power to obtain an adequate diet for the whole
family, provided that this purchasing power is completely spent on the lines
suggested by such applications of modern research as the report of the British
Medical Association Committee on Nutrition. Actually many of the incomes
in this group, and especially the lower ones, are often unwisely spent, at any
rate from the strict standpoint of nutrition, and thus a further large number of
families falls, for practical purposes, into the zone of malnutrition. The higher
the income and the more money spent on fsod, the smaller this risk becomes,
but there is a reason to suppose that even among supertax payers a standard
based upoan the optimum established by recent research would disclose the pre-
sence of malnutrition due to a faulty diet.,’®

The same groups exist in India but the proportion of the population falling
into each is very different. The lowest group includes a much greater per-
centage, and the higher groups a much smailer percentage. It is impossible to
estimate accurately the percentage of population which *‘suffers from actual
hunger’, but certainly it is a large one. Over 70 diet surveys of groups of
families, both urban and rural, have been made in various parts of the country
within recent years, and in about 30 per cent. of the groups average daily calorie
intake per consumption unit was below 2300—i. e., below any reasonable
standard of requirements. In various surveys in villages and industrial areas an
approximately similar proportion of families was found to be underfed by the
same standard. These observations cannot legitimately be generzlised into a
statement about the extent of under-nutrition in India, because the sample of
the population—about 1,500 families—investigated was smaull and cannot in a
strictly statistical sense be taken as typical of the country as a whole. But
there can be no possible doubt that many millions in India never get enough
food to eat and this fact is of fundamental importance in connection with agri-
cultural policy. *“Enough food” takes precedence over “the right sort of
food”. The prircipal aim of agricultural policy must be to preduce more food.
India cannot afford to import food in large quantities. Agricultural depart-
ments and research institutes, and other departments concerned with food
supply, should never lose sight of this prinary need, or dissipate the major part
of their energies in prosecuting schemes of secondary importance, however use-
ful and attractive.

¢ Political and Economic Planning, Broadsheet No. 44, 1935.



56 . The Modras Agricultura! Journel [Vol. xxx, No. 2.

One step out of the abyss, and we have the group which *can afford epough
food to fill their bellies, but cannot afford a diet of the type and quality now
known to be essential as a safeguard against malnutrition and disease”. This
includes those whose diet resembles the ill-balanced but quantitatively sufficient
diet shown in Table 1, costing Rs. 2/- to 37- per consumption unit per month,
Certainly a much higher proportion than 10 to 25 per cent. of the population
falls inte this category—it is futile to attempt a precise estima‘e. The higher
groups, with sufficient ' purchasing power to obtain an adequate diet for the
whole family ", are correspondingly reduced in comparison with the English
classification. Ignorance as well as poverty operates strongly in extending the
zone of malnutrition. Plenty of people in India, who could afford to consume an
excellent diet and feed their children on an excellent diet, do not in fact do so
because of ignorance of the elementary principles of nutrition.

Analysis of Expenditure.—Comparison of the cost of various kinds of dict
with estimates of total income are illuminating but crude, because they do nct
tske into consideration other expenditure items in the family budget. A
number of detailed family budget enquiries have been carried out, mainly by
Labour departments, among industrial groups in various Indian cities; these
valuable studies, all too little known to the educated Indian public, throw
further light on the subject under discussion. Industrial workers in towns and
cities are a relatively highly paid class; it is the pruspect of what appears to be
a high wage which attracts the villager from the countryside into the squalid
slums of Bombay or Ahmedabad. Family budget enquiries based on field in-
vestigations among rural groups not in receipt of regular wage, and in fact for
the most part not living on a cash basis, are obviously more difficult than similar
enquiries in towns and cities, and few rural studies have been made in India.

Adyanthaya” carried out a family budget enquiry on a miscellaneous group
of labourers and coolies in Madras City, using standard International Labour
Office methods. Some of the data obtained in this investigation are shown in
Table 2 on the following page. Various interesting points emerge from this
Table. We may note first of all that monthly expenditure on food, even in the
lowest group, was slightly above that necessary to purchase an ill-balanced diet
sufficient in quantity. Presumably, therefore, the majority of families were
above the starvation level—they bad enough to eat. The percentage of total
income spent on food averaged 52'6 per cent. in all families.

As income rises, so does the number of consumption units per family. A
rise in total iocome per family does not therefore necessarily result in a rise of
similar proportions in income par consumption unit. This means that workers
who are in receipt of incomes above the lowest levels gather needy dependents
and may themselves lose much of the advantage of superior pay-a striking
illustration of the poverty oi India and the strength of family ties which gives
the destitute the right to share in the meagre goods of rclatiops a little
better off than themselves. I do not think that a regular incresse in the
number of dependents with increasing income occurs in industrial groups in
England and U. 8. A. Apart from other factors, a cold climate and a higher
standard of bousing would discourage the crowding in of extra dependents,
Probably, however, a similar trend could be observed in China and Jdéan. Inany
group consisting of poor families at approximately the same ecoffomic level,
families including the largest number of dependents naturally te to be the
worst fed ; this is always strikingly apparent in diet surveys in Inflia and has
been observed in similar surveys in other countries. But it is cle ly not the

" heport on un Enquiry into the Famuy Budgts of Industrial Work
City Dept. of Industries, Govt of Madras, Govt. Press, 1940, Madras. ®

sn Madras
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same thihg as a steady growth in the number of dependents with rising income,
These facts have a bearing on the population problem, and the question of
family limitation, discussion of which is outside the scope of this article.
Table 2,
Incoms and Expenditure cf Labourcrs in Madras City (1935).

. [ [ » [ -]
= e —— — —_— o b1
Income Re 20 | &8 | BS | SF | EZ SR | 22| =2
per family. per month. é;g é’ <] :'2 [ g g ‘; 8 <n g
No. of families ... 47 167 198 118 69 20 20 639
Per cent. in each .
income group... 74 26'1 310 185 108 31 31

No. of consump- | ‘
tion units per i
leamily ? p... 303 419 489 526 615 763 608 492

Monthly income
per consump-
tion unit

Monthly expen-
diture per con-
sumption unit
on f:ud ... | Rs, 3-5-0 | 3-5-8| 3-8-1}3-14-8!3-12-0}3-10-2| 5-3-6| 3-10-8

Percentage of
total income
spent on food ... 57°06 56'34| 54°93( 5041 4925| 48'81| 4858| 5263

Expenditure on
milk per con-
sumption unit.

Rs. 5-12-6 | 6-0-8 | 6~-15-6| 8-8-7|8-13-4| 8-7-2|12-3-3| 7-9-6

Rs. 0-1-2 { 0-2-4 | 0-3-5| 0-4-7| 0-4-1| 0-4-0|0-7-11| 0-3-6

Consumption units were calculated on Lusk's sale.

Another point of great importance is that expenditure on food per consu ap-
tion unit did not rise proportionately to income per consumption unit. While
the incomes per consumption unit of families with incomes of Rs., 40/- to 70/-
were definitely above those of families with total incomes below this level,
only the highest income group spent enough on food to purchase a well-balanced
diet. There was a rise in expenditure on milk with increasing income but this
was small until the highest income group is reached. ‘Ilhe probable explanation
is that an ill-balanced diet is the *normal diet of the poor in South India, and
poor families will not readily make sacrifices in other items of expenditure to
purchase a diet of superior quality. It is only when income reaches a level
which allows needs other than food to be fulfilled with relative ease that more
money is devoted to buying a better diet.

Very similar tendencies were elicited in family budget enquiries carried out
in Ahmedabad®, Sholapur?, Howrah, Bengal!® and Bombay!?*, on ipdustrial

€  Report on an Enquiry into Working Class Family Budqets sn Al:nedabad, 1928,
Labour Office, Bombay, Govt. Press, Bombay.

? Report on an Enquiry into Family Budgets of Cotton Mill Workers in Sholapur
City, 1928, Labour Office, Bombay, Govt. Press, Bombay. .

10 Report on an Enquiry into the Standard of Living of Jute Mill Worksrs in
Bsngal, 1930, A, C. R, Choudhury. Govt. of Bengal, Commerce Dept., Secretariat
Bonk Depot.

11 Report onm an Enquiry into Warkmg Class Family Budgetls in Bombay City
1935, The Labour Office, Bombay, Govt, Press, Bombay.



58 The Madras Agricultural Journal [Vol. xxx, No, 2
workers with monthly income ranging from below Rs. 20/- to Rs. 80/- or there-
abouts per family. The percentage of total income devoted to food ranged from
50 to 60 per cent. Mitra!* has surveyed a group of families in Jharia, Bihar,
with monthly incomes of Rs. 5—2—0 per consumption unit or below, in which 73
per cent. of total income was spent on fcod. _In general the results of family
budget enquiries in India confirm Engel's “law” that percentage expenditure
on food falls with increasing income. In all these urban groups rent was a
relatively important item of expenditure. It is of interest to note that even
when poverty is extreme 15 to 25 per cent. of the budget is almost invariably
devoted to miscellaneous items including recreation and amusements. To
prefer luxuries to necessities is characteristic of the human species.

Improvement in Disé with Increasing Income

A detailed investigation of the relation between diet and income in Great
Britain bas been carried out by Sir John Boyd Orr!3. The population was
divided into siX income groups, and by means of the study of family budgets and
diet surveys average expenditure on food in the various groups was estimated,
The various groups were as follows:—

stimated average weekly

Income per head E ; Percent of

: per wsek (shilling) 8#’;:‘}:;‘:"(‘5%‘;;‘:‘:5;;“ population
Up to 10 4 10
I 1?) to 15 6 20
Il 15 to 20 8 20
v 20 to 30 10 : 20
v 30 to 45 12 - 20
Vi {Over 45 14 10

The type of diet consumed by each group was compared with eptimum
standards of intake. It was found that the consumption of the more valuable
foods, e. g, milk, butter, cheese, meat, fresh eggs, fruit and vegetables, rose
with increasing income. A steady increase in the intake of protein, fat, vitamins,

and mineral salts was observed in passing from the lowest to the higher income
groups.

In India interesting investigations of the same type but on a much smaller
scale have been made by Mitra (loc. cit,), Nutrition Officer in the Province of
Bibar. Mitra carried out diet surveys among industrial workers in Bihar by
the method of daily visits and weighing of food which provides more accurate
data about food intake and expenditure than family budget enquiries conduct-
ed by means of questionnaires. He was able to correlate income level and the
amount of each kind of food consumed. Data obtained in an enquiry in Jam-
shedpur, Bihar, in which the works of the Tsta Iron and Steel Company are
situated, are giwen in Table 3 given on the next page.

) The proportion of ghee in the item “oils and fats” rose with ifcreasing
income and in group 4 ghee was the chief source of fat. This is [} of the
reasons for the relatively high expenditure on food per’ consumptiofi unit in
this group, which probably paid somewhat more for most articles of food
including rice because articles of better commercial quality were demanded.

Mitra’s figures again demonstrate the increase in dependents in fhe higher
income groups. This is not quite as striking as in the families in Mdlras City.
Jamshedpur is a relatively isolated town to which labourers migrate m other
districts. In Madras City, families in receipt of regular wages @re more

19

Mitra, K., Ind. Jour. Med. Res., 1940, 27 : 887
1% Food, Haalth and lucomc, 1936, Macmillan.

_—
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accessible to penurious relatives. Slmllarly Bhavel* recorded a consxderable
difference between the number of consumption units per fumily ina group  of
cotton mill operatives in Nagpur, the capita) of the Central Provinces, and that
in another group of workers employed in a manginese mine in a small town,
Tirodi, in the same province. While total income per family was higher in tbe
Nagpur families, income per consumption unit was considerably lower because
of the greater number of dependents, and the diet consumed by these families
compared unfavourably, both in quantity and quality, with that of more poorly
paid families in Tirodi.

The main point of interest in Table 3is that it clearly demonstrates an
improvement of diet in the right direction as income rises above very low levels.
Intake of pulses, non-leafy vegetables, fruits, milk products, meat end sugar in
general rises with income and the same is true of intake of protein, fat, calcium
and certain vitamins. There was a corresponding rsduction in the percentage of
calories from cereals. The diet of Group 4 resembled the wellgbalanced diets
recommended by nutrition workers more closely than did that of Group 1. This
does not, of course, mean that the better-paid families arranged their budgets
and food expenditure to the best possible advantage, but it indicates a general
tendency of great importance. In India, as in England and other countries, an
increase in income leads in general to a change in diet which is to some extent
in conformity with the priaciples of sound nutrition. It follows that an increase
in the material prosperity of the country—a rise in the national per capita
income—will per se tend to improve standards of nutritien and with them the
health of the population.

Table 3.
Income and Dist in an Industrial Group
tJamshedpur, Bihar, 1939)

Group. 1 2 3 4
Monthly income .. Up to Rs. 30/- Rs. 45;- Rs. 90/-
Rs. 30/- to 45/ to 90/- and above
No. of families R 110 35 19 3
Percent in each group ... 621 198 107 73
No. of consumption units per
family .- 335 393 4'46 7'82

‘Monthly income per consump-

tion unit ... . Rs.6-2-0 Rs. 9-12-0 Rs. 15-0-0 Rs. 25-15-0
Monthly expendlture on food

per consumption unit
Daily intake {0zs.):—

. Rs. 3-12-0 Rs. 5-9-0 Rs.7-10-0 Rs. 10-1-0

Cereals ... - 239 24'4 271 210
Pulses .. 2'4 31 38 34
Non-leafy vegetables 23 27 55e 6°2
Green leafy vegetables 12 10 03 01
Fruits and nuts 01 03 09 09
Qils and fats - 05 08 13 18
Milk 05 14 26 57
Mest, fish and eggs 06 07 13 10
Condiments 07 1'0 1'6 1'6
Sugar and jaggery ... 02 03 07 08
Calories w2940 3190 3250 3330
Percentage from cereals 839 749 680 61'8
Protein 68 78 85 . 85
Fat 21 35 45 68
Calcinm e . 041 051 0°55 092

e Bh&ve. P. D Ind. lour Mcd Ras., 1941 29: 9.
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In Mitra’s groups there was a fairly steady rise in the consumption of most
non- -cereal foods from Group 1 to Group 4. and the rather sudden rise in expen-
diture on food per consumption unit at a certain level of income, apparent in
the Madras group, was less evident. Comparison between the two groups as
regards this p int is, however. made difficult by the difference in income classi-
fication and possible difference in the real value of wages, depending on the cos:
of living and other factors, More detsiled investigations would be required t-
establish the suggestion previously made that an abrupt change for the better
in diet tends to occur when the income reaches a certain level. It is, however,

probable that the low paid worker will insist on his quota of so-called non-

essentials or luxuries, even at the cost of consuming a cheap and ill-balanced
diet. But once his wages attain a level at which his * non-essential * needs cun
be reasonably satisfied, leaving a fair margin for other requirements, he will
improve the quality of his diet.

Table 3 brmgs out another point of significance. Consumption of one
valuable food> —green leafy vegctables— was in inverse relation to income. Greesn
leafy vegetables are a rich source of certain vitamins, minerals and salts. The
better paid families tended to despise this food, which they could easily affor.,
and actually intake of pro-vitamin A, a constituent abundantiy present in leaiv
vegetables, was lower in Group 4 than in Group 1. This shows that while ;1
general tendency for diet to improve with increasing income may exist, prejudi: ¢
may operate in the opposite direction, and incidentally provides an illustraticn
of the part which education could play in improving dietary habits. Although
the diet of higher income groups was in many respects superior to that of the
Jower income groups, it was far removed from the ideal.

Mitral® has delnonstrated approximately similar relationship between ir.
come and the proportion of various foods in the diet in another industrial group
in Bibar. Probably these are relatively uniform in urban areas throughout the
country, but further investigations on this point are necessary. Change in
dietary habits would therefore appear to be a useful index of change in econ:-
mic status. 1f in 20 or 30 years time it can be shown that the national diet hes
changed in the direction indicated by these figures, it can be assumed that zn
jmprovement in economic condition has taken place.

The possibslity of Progress.—The nutrition research worker in India is often
told, in effect, that he is wasting his time. The cause of malnutrition is poverty,
jgnorance, population pressure and so on, and no amount of research on foci
values and the causes of deficiency disesse, no experiments on rats and guinca
pigs. however pretty and ingenious, will enable the poor to obtain a proper dic!!
But in order to solve a problem it is necessary first of all to define it. Know-
ledge of the pature and defects of indian diets, and how the latter cam mo-t
easily be coffected, is a necessary basis for effective action. Even in existing
economic circumstances much can be done. Nutrition work can be included in
the programmes of Public Health departments, school medical services, rur.l
reconstruction agencies,and so on. The development of agricultare, animal
husbandry, and fisheries can be influenced by knowledge of dietary reqﬁiremems‘

Health education, which naturally includes education about diet, can be ex-
tended. lmprove health and you increase energy and economic capacity; the
vicious circle, poverty, malnutrition, ill-health, poverty, is broken apd replaced,
so to speak, by an ascending spiral. Take, for exampie, malaria. Mplaria causes
a million deaths annually in India and an untold amount of physical debility:
jt is a direct cause of malnutrition because victims of the disease, languld fro

18 Mitra, K., Ind. Jour. Med. Res. 1941 ; 29 : 143,
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impoverished blood, cannot cultivate their land properly and improve their lot.
Vigorous anti-malarial measures will thus tend to improve food supply and the
nitional diet, and the seme is true of many other public health activities Health
education has not vet been developed to any extent in India. Recently the
writer put two questions to a senior class of boys in a High School. These were:
What is t e cause of malaria? Do you know anything about the nutritive value
of different foods? Blank silence greeted both questions; the boys bad not
heard of these subjects, of vital importance to their own welfare and that of
their country. Kvery school child should be taught some elementary facts about
health diet and disease,

A detailed discussion of the various means of improving standerds of nutri-
tion—of the various aspects of public health nutrition work—would be outside
the scope of this article. Numerous reports of the League of Nations and the
nternational Labour Office have dealt with these questions. But one interesting
and remarkable possibility may be briefly referred to in conclusion, Normally,
when we are considering the improvement of diets. we think in terms of ordinary
familiar foods—more milk, more vegetables, and so on—a point illustrated in
Table 1. But within recent years, the chemical composition of a number of the
important vitamins h«s been discovered and some of these can now be manu-
factured in large quantities. Vitamins produced in this way are just as valuable
tc the body as vitamins contained in foods.

Further developments in research and industry may make ‘t possible to
manufacture vitamins at very low cost. In England pure synthetic vitamin B,,
costing about four shillings per gramme, is being added to refined wheat flour to
bring its nutritive value nearer to thut of whole wheat. Human daily require-
ments of vitamin B, are one to two thousandths of a gramme (1~2 milligrammes).
This is a war measure, perhaps unnecessary in normal times when there is less
danger of the diet of the population being deficient in this particular vitamin,
But considerable discussion is at present taking place in America about the
vaiue of ‘“‘fortifying " foods such as bread with synthetic vitamins, although the
American diet has not been restricted by the war. Similarly, certain essential
mineral elements. such as calcium and iron, could be given in the form of a pill
or capsule, as an addition to the diet. Consumed in this form they produce the
same effect in the body »s when they are tsken as ingredients in ordinary foods.

In some of the Southern United States there is a great deal of maloutrition
among the poor whites and negroes—economically depressed and backward
groups. It bas been found that supplying such people with the vitamins they
iack, in the form of daily doses additional to their ordm*a"y diet, may produce
an immediate improvement in their general health and shake them out of the
Iethargy engendered by mslputrition. Dispirited and chronically wretched indi-
viduals, it is cléuimed, miy be thus transformed into healthy and active citizens.
‘I be cost of the necessary synthetic vitamins is even now not very great.

The idea of giving malnourished school children in India a daily capsule
containing more than their daily requirements of various essential vitamins and
minerals at present seems rather outlandish. But to any one unfamiliar with
discoveries in bacteriology and immunology, the idea of preventing various
diseases by the systematic inoculation of thousands or even millions of people
would seem equally peculiar. In this instance the state produces the'vaccines—
against the small-pox. plague, cholera, enteric, etc.—very cheaply and the people
have learnt, or are learning, to take advantage of them. A few properly staffed
and equipped *‘ vitamin factories’ might produce vitamins by the ton and the
cost of per capita requirements might work out at a low figure.
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These speculations are perhaps somewhat out of tune with existing realitic:
But they may serve to emphasise the fact that science, so to speuk, usually h:s
a few aces up her abundant sleeve, Failure to produce results isnot characteristic
of the scientific method. An impartial analysis of the economic aspects of the
problem of nutrition in India may leave little ground for optimism. -Butitis
surely true that if the resources of science are brought to bear on the problem.
progress can be made, however formidable the obstacles of poverty and ignoranc:,

(The Indian Journal of Social Work Vol. lI, December 1941).

EXTRACTS

Industrial Prospects for P.I. Rice When we consider rice. however, parti.
cularly as it is used in the Philippines, we find that its century odd uses have nor
increased. We still harvest the palay leaving the stubble in the fields to I
burned before the next planting season. We still thresh the grain from th.
straw and just leave most of the straw to waste. We still mill the palay to get
the polished rice and leave the hulls as a municipal nuisance and the best use we
make of the bran and screenings is for animal feed.

Stalk and straw for building boards. paper. Once upon a time when the agri-
cultural and industrial stage of the United States was at a level comparable with
what we have in the Philippines now, the only use for corn was for feed. So w«
dare prophesy that in the future when the Pthilippines will have progressca
much farther in her agricultural and industrial development, the utilization «f
rice will follow the trends envmerated below. Instead of cutting therice .:
barvest time leaving a stubble varying from one to two feet, muchines will pro-
bably be used to cut the rice plant close to the ground for the best recovery of
the stalks and the straw. After threshing the grain the stalk and straw will
probably be baled in the fields and deposited in central locations for ready trans-
portation to factories. As we see it at present, the use will be in the building
board and in the paper industry. The past three years of research uadertaken
by tbe NARIC have shown that building boards can be made on commercia!
machines from Philippine rice straw at a cost that will enable the finished pro-
duct to meet open competition against similar products now in the market.
These researches were not ordinary test tube experiments although, of course
they had their beginnings in a chemical laboratory. But after the work outgrew
the test tube stage, studies were made in a commercial pilot plant in the Unitcd
States with a firm of consulting engineers and chemists. A full report has been
made and all that i$ now necessary is patience and courageous outlook to visu::-
lize future implications. For example, to maike all the insulating wall-boards
used in the Philippines the past year, a factory capable of making 50,000 square
feet of board a day would be required. This would utilise the straw produced in
at least 2,000 hectares plus the rice hulls produced in a mill area twice the size
of Cabanatuan. The qusntity of boards used in this country last vear was zlmos:
double that used in the year before and almost four times that used three years
ago. Building boards of this kind are so convenient and so logical for Philip-
pine conditions that the use will no doubt extend farthe# and farther.” Especial-
ly so if we can manufacture special kinds of boards for sidings, for floor and for
roofings. It has been shown that these boards can be made from rice straw nud
rice hulls or a mixture of the two. As in most grain producing ceuntries, our
rice areas are already denuded of forests, and therefore constructign lumber 11
these places is costly. Nipa roofing has grown into disfavour anfl people are
more and more turning to galvanised iron roofings. 3

Uses of the hull. The above scheme of manufacturing building boards from

straw includes hulls, especizally for fuel. But the rice hull, in its own right, huas
At
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varied uses that promise commercial importance. As the need for certain che-
micals like acetic acid, acetone and methyl alcohol increases the use of hulls in
making these chemicals through destructive distillation will increase. As the
milling of rice becomes decentralized into smaller units in the farm centres, and
as our knowledge of gas producers as primary mover increases, there will be a
more intimate tie-up between destructive distillation process to recover the
chemical and the use of the resulting charcoal in the gas producers. Out of
these gas producers will come out a mineral ash that has been shown to be
appropriate in the production of silicates of soda of wide use in air-conditioning
and in the packaging of perishable food products.

Valuable bran or tiki-tiki. After the milling to separate these hulls we still
have the broken rice and the bran. The synthesis of the vitamin predominant
in the rice bran has made available a very cheap vitsmin product and bas
opened wide uses for it not only in medicine but also in agriculture. The varied
research on uses of this chemical will no doubt open up still further fields for
application. Fortunately for the rice industry this wide use will demand, as it
now demands, the production of the vitamin extract from tiki-tiki, the natural
source, because no matter how cheap the synthetic chemical is, a school of
thought persists in the belief that the product from plant sources is more potent
than the svnthetic chemical. And so this scheme will most likely come to pass.
The tiki-tiki as it passes out from the cones will go into treating chambers to
preserve its fresh state. When needed it will be withdrawn from its storage
bins into oil extraction plents. A solver will tzke out the oil content leaving a
dried edible menl. Portion of this meal will be used ia the manufacture of
certified feeds in a granulated form for most efficient use. Another portion will
be used in the extraction of vitamins leaving a product that is highly rich in
protein and carbohydrates and of convenient adaptability io the making of
plastic moulding powders. The oil extracted will be refined and sold as salad
oil, or it may be hardened by hydrogenation and sold as such for mixing with
refined coconut oil to make vegetable shortening. This scheme has been tried
out in 8 measure much larger than laboratory scale and is practical and feasible
Extraction of the oil by pure mechanical pressure has been done in our
lahoratory. Refining and hydrogenation were done in a laboratory in Chicago,
Mlinois )

The screenings. The screenings go to the fermentation industries either for
alcoholic beverages or for industrial alcohol; to the food industries either as
rice flour of which the demand is increasing or as rice starch for which parti-
cular uses have been found in the United States and the manufacture of which is
an established industry, " ‘

: i

So the possible future trends in the rice industry will be the complete
utilization of the rice plant from the straw to the hulls to the by-products and
the present waste products of milling and polishing. After three years of
NARIC research work, the individual units or processes in this scheme have
been worked to us nesr practical feasibility as possible, In the near future the
tie-up of these individual units will bave been solved and we look forward to
the complete industrial utilization of the rice plant.

Industrial possibilities a necesstty. This is not only a glorious dream; itisa
necessity. The results of the activities of the NARIC, the anniversary of the
establishment of which it celebrated last April have shown that between the
farmers end the consumers of rice, the monetary equivalent of tbe difference
between the ruw and finished product has become Jess and less. It is necessary
for the rice milling industry to have a wider margin in order to assure its per-
petuity. It is necessary for the attainment of that wider margin to have profitable
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utilisation of the products that now go to waste. This has been the fundamental
philosophy behind all utilization researches not only with the NARIC these
past years but with all the industries in the highly industrialized countries like
the United States. At times the results seem not worth the expense and effort.
It has always been demonstrated, however, in cold monetary value that research.
po matter how far-fetched from the immediate objective, always pays.

And 30 we say that one of a researcher’s feet is up in a cloud of dreams and
the other on the hard solid ground of reality. (The Naric, the Official Organ of
the National Rice and Corn Corporation, Vol. 1, No. 2, July 1941, Manila.
Philippines).

Composition of Ass’'s milk. By C. P. Anantakrishnan. (The Journal of Dairy
Ressarch. Vol 12, No. 2, pp 128 -129). The total solids of samplés of ass’s milk
ranged from 7°80 to 9°10, the solids-not-fat from 7-14 to 8359, and the fat from 0'54
to 071 %. The nitrogen distribution in ass's milk is: casein 395, albumin 35°0.
giobulin 27 and non-protein nitrogen 228 % of the total nitrogen. Ass's milk
contains: casein 0°70, albumin 062 and globulin 07 %. 1he total protein content
is 1'39 %. Ass's milk is therefore characterized by a low casein, a low globulin
and a bigh albumin content. I'he nen-protein nitrogen consists of amino
nitrogen 81 urea nitrogen 24 3 and uric acid 0°7 mg | 1000 ml. of milk. The urea
content is twice that present in cow's milk. [he mean chloride and lactase
contents of the milk samples are 0037 and 6°1 J; respectively. The average
calcium and phosphorus content of ass’s milk are (°G81 and 0°059 7, respectively.
Hal{ the calcium is ionic, and half is 10 colloida) form. 'the phosphorus distri-
bution is: total acid soluble 84°0, acid soluble orgaamic 33'5, easily hydrolysable
ester 27'4, inorganic 46 0, and colloid«] incrganic 23'0 % of the total phosphorus.
The ratio of CaO: P,O; is 1:1. 46 ¢ of the total phosphorus is in ester form;
this is bigh when compared with only 12% in cow's milk ; most of the phosphoric
ester forms soluble barium saits, which is a distinguishing feature of ass’s milk-
The total sulpbur content is 158 mg. [/ 100 ml. The fat has a penetrating odour
and is coloured orange-yellow. It has an iodine value of about 86, which is
much bigher than thst for buman milk fat. {he Reichert (3°5) and Kirschoer
velues (57) are low. In general, the composition of ass's milk resembles that of
human rather than of cow's milk.

Press Motes.

A short note on Economic Planting and Manuriag of Paddy.

The population of the Madras Province has increased during the past tweoty
years from 423 millions in 1920 to 48'4 millions in 1940, while during the same
period the area under food crops, including paddy, went down from 28'333 million
acres to 27-345 million acres. In 1920 paddy occupied 10°%¥9 million acres and in
1939-40 it was reduced to 988 million acres The area urder paddy, however.
went up to 1046 million acres in 1940-41 due to the imprqvement in prices of
rice ns a result of the war conditions. In any ease, there is a definite decrease in
the area of food crops, including paddy per head of the population and the deficit
of rice was made good to some extent by the increase of acre yields but mainly
by imports from Burma. Siam and Cochin China. Foreign imports have, how-
ever, considerably diminished during the pust few months and are likely:¢o dimi-
nish further in view of the extension of the present war to Burma. If, therefore.
the Madras Province is te be prevented from the danger of the shortage of food

grains, it is the duty of every cultivator to produce more yield by every possible
means.
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Confining our attention to the paddy crop, its production can be increased
in two ways, viz., by the extension of irrigated area and by enbancing the yield
per acre by better cultivation und better seed. I he scope for expansion of the
area under paddy is limited and the only way left is to explore every possible
means of increasing the output per acre in Junds aiready under cultivation. This
can be achieved by growing better yielding varieties, by raising healtby seedlings
and transplanting them at proper distances and by manuring the crop.

Better yiclding varietiss. It is admitted on all hands that the improved
varieties distributed by the Agricultural Department yield decidedly better than
the local varieties., Due however, to want of proper agency for the distribution
of seed on mass scale the area covered so far by them does not exceed 257 of the
total area sown to all varieties of paddy. Improved seed up to 957 purity is
always available either with the Agricultural epartment or with the cultivators
and is, therefore, easily obtainable. provided the cultivators take a little trouhle
to make enquiries for it. The improved varieties give 5to 159 more yield than
the local varieties. By growing improved varieties alone the average yield of
paddy can be easily raised up to 107. Another important feature of these varie-
ties is that they respond more readily to better cultivation and manuring than
local mixtures.

Raising healthy seedlings. The local seed rate is 100 b, and more per
acre. The seed is usually sown very thick in nurseries and the weak thin seedl-
ings are transplanted in bunches at the rate of 10 to 15 per hole. This practice
results not only in big wastage of seed but alsoin the reduction of yield, The
seed rate need not exceed 25 to 40 1b. per acre for growing a good crop. The
seedlings raised with 25 to 40 ib. of seed in 8 to 10 cents of a well manured nur-
sery, are healthy and robust and are enough to transplant one acre. A large
pumber of ryots have now reduced seed rate; but the practice of higher seed rate
stiil continues in many localities,

Transplanting. In paddy ,cultivation the distance at which the seedlings
are transplanted has an appreciable influence on the vield of grain ard straw.
The optimum distance varies from 4 to 10 inches according to the season, the
variety of paddy, fertility of the soil and the amount of mapure applied, the main
principle being that the crop, when it is fully grown, should be thick encugh to
cover the ground. In poor soils the plant does not tiller profusely and trans-
planting shou!d therefore be limited to about four inches apart. In rich soils
spacing can be given upto 19 inches, Further, distance does not result in high
yield though the crop would look attractive with big clumps and long ear heads
but it is not dense ecough to give heavy yield. Onb the whole, it is better to err
on the side of closer spacing than wider spacing.

The local practice of transplanting seedlings in bunches of 10 to 15 per tole
is uneconomic and results both in waste of good seed and reduction in yield.
Where wider planting is to, be adopted, there is.no special advantage of trans-
planting in singles, as one seedling cannot tiller as much as two or more
seedlings. It is therefore, safer to plant 2—4 healthy seedlings per hole,

Invest more money on Manuring. There is po farmer who does not know
that manuring increases the yield of crops, The important prioncigle that should
be observed in manuring a crop is that the extra yield obtained from its appli-
cation should not only cover the cost of manure, but leave a clear margin of
profit. At present, due to war conditions, the price of paddy is fairly high, while
the locally available manures such as oil cakes, bone meal and ish manure a1e
seliing at reasonable rates. This is a rare opportunity for wll cultivators to
apply manure liberally to their paddy crops and obtain good yields.
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An gverage crop of paddy removes from an acre of land 48 1b. of
nitrogen, 23 1b. of phosphoric acid and 41 1b. of potash., It therefore stands to
reason that unless these plant foods are returned to the soil every time a paddy
crop is taken from it. the land is bound to become gradusally impoverished and
gives poor yields, The paddy lands of our province are, however, well provid:yg
by nature with enough potash to last for centuries, and it is unnecessary th.t
they should be applied with potash in any form. Phosphoric acid also is present,
but not to the same extent as potash. [t 1s therefore necessary to apply it at the
rate of about one bundredwcigbht of superphosphate or bone meal per acre. 't
should, however, be remembered that vither of these manures gives best resul:s
when it is applied at the time of planting over the application of an orgarcic
manure, cattle manure, oil cake, fish manure, etc. Nitrogen, on the other har !,
is least available in the soil, though it has the greatest influence on the yiell,
It can be replaced by the application of the sbove organic munures or chemic:!
fertilizers like ammonium sulphate but the combination of a chemical fertilizer
and an organic manure gives better yield than when either of them is applizd
singly. Organic manure, particularly, green manure, improves the texture .f
soil to encourage better root development und if therefore a part of nitrogen s
applied in the form of green manure and the remaining in the shape of avy
concentrated manure like 0il cuke in two doses, one at the time of planting ard
the other at the time of w:eding or about a month belfore flowering, a much
better yield can be expected. |0 supply 48 pounds of nitrugen the quantity of
manure to be applied is 4,000 1b of green manure, 600 Ib. of ground-nut cake cr
9:0 1b. of fish manure ur two hundredweights of ammonium sulphate. The
cheapest of these manures is green manure and oil cake comes next. Ammonium
sulphate i3 the costliest and it is economical to use it in combination with
either green manure or oil cake instead .f using it alone.

The results of a manurial experiment on the application of green leaf
oil cakes before planting and. sulphate of ammonia a month after plantirg
conducted for three second crop seasons at the Agricultural Research Statior,
Pattambi, are given beiow :—

Results of Manurial Trials at Pattambi {South Malabar).

Percentage in-

Kind of manure and Yield per
Treatment. :
quuantity per acre (lb.) acre (ib.) c;f:::r";v;lro’:.o
Manures 1. Neem cake 600 1738 19
applied 2. Castor cuke 500 ‘1843 26
singly 3. Green leaf | 4,000 1873 28
4. Grouudnut cake 400 1876 28
5. Ammonium sulpbate 80 1872 %8
No Manure (control) -, 1461
Organic 1. Neem cake 600 ;
mapure Ammonium sulphate 80 2363 gs
used in 2. Castor cake 500 - 2
combi- Ammonium sulphate 80 2324 59
nation 3. Green leaf 4,000
with Ammonium sulphate 80 2324 60
mineral 4. Groundout cake 400 el
mapures. Ammonium sulphate 80 2384 ﬂ63

A review of the figures given above clearly indicates that the yield of
paddy is considerably increased by the combined use of green leaf ér oil cakes
and sulphate of ammonia. The application of groundnut or castor ceke gives
the same yield as green leal manure. In localities where green leaf is scarce end
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not easily -procurable. oil cakes can be freely used to manure _the paddy. cr?p.
In every part of the province green leaf and oil cakes have given definite in-
crease of paddy yields. As faras possible, effort should be made to grow green
manure crops in one’s own holding.

At the present time, when the war is olmost =t our doors, it is the sacred

duty of every cuitivator to manure his paddy crop and increase its production
to make good tbe shortage of rice formerly met by imports from Burma and

other countries.

A Menace to Tobacco Cultivation (contributed).

Broom-rape (Malis or Bodu in Telugu) is a flowering plant parasite wl‘xich
attacks tobacco, brinj:l and tomato. In recent years it has bef:om.e a serious
menace to the tobacco industry in the districts of Guntur and. Kn.smfa. Very
recent reports show that the parasite is spreading tq Godavari dmncF also.
The loss to tobacco growers in Guotur district alone in 1940, has been estimated
to be about Rs. 35 lakhs, Tobacco growers are therefore advised to tuke prompt

measures for its eradication.

Maiie grows on the roots of the tobacco plant. Being a parasite which is not
capable of drawing its food from the soil, it robs the tobac.co plant of l.rge
gquantities of food and water. Attacked tobacco plants lose their vigour, become
flaccid and show a stunted growth. The yield is reduced and more thun.uny-
thing else, the quality of the cured leaf is very poor. When a fieid is badly infe-
sted it does not pay even to harvest the crop.

It is imperative, therefore, that every toba.cco grower shogld be able to
recognize Malie in the tield and not only pull it out us soon as 1; shoots out of
the ground, but alsu carefully collect all Malle and destroy them ent.her by fire or
by burying them deep in a pit. lThe parasite spreads {rom ﬁeld'to field and from
season to seuson by means of tiny seeds which are produced in lurge Pumbers
and shed into the soil. The tiny seeds are known to lie dormant in the tield, but

readily sprout and grow only when tobacco, brinjal, tomsto etc., are grown.

Leaflet No. 95 of the Department of Agricuiture {obtainable free from the
pearest Agricultural Demonstrator) gives full details of the pa;asite m@ the
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methods of controlling it. Neglect on the part of tobacco growers to remove
the parasite before it sets sceds and carelessly throwing about collected Mail
without destroving them, will lead to a hundredfold multiplication of the para.
site each year. Goats and sheep graze on Mulle and the seeds of Malle pass
throuch their bowels without injury. The use of manure collected from these
animals is another source of infection. (Government have recently passed a law
making it incumbent on every tobacco grower in the Circars to look for Malls in
their fields, collect them before seeding and bury them deep in a pit. Thisisa
simple remedy which men, women and children in a household can do with ease,
Failure on the part of growers to carry out this simple operation renders them
punishable with a fine of Rs. 50 or imprisonment.

A Short Note on Pyrethrum Cultivation.

Introduction. Insects such as flies, mosquitoes, bugs, fleas, locusts, lice and
other annoying vermins not only carry disesse and death to animal kingdom but
also cause damage and destruction to vegetation which is the basic food of
animals. The insect-borne epidemics as malaria. filariasis, yellow fever, typhoid,
cholera, plague. etc,, are too well known. Hence the necessity to seek economic
remedies to destroy these dangerous insects is quite obvious.

A very good remedy is found in one of the cheapest and most effective in-
secticides called ‘Pyrethrum’ obtained from the flowers of a hardy perennia!
herb. Pyrethrum, widely cultivated in Japan, Dslmatia and other countries, It is
a Chrysanthemum-like plant flowering profusely and seeding freely. The
flowers of this herb, and to 2 less degree the leaf and stalk too, contain the in-
secticidal principles. If those countrizs could so easily grow this plant and
commercialise its product, why not we grow this Pyrethrum in our soils and
prepare the valuable insecticide ourselves?

Cultivation. With this- object in view, the Imperial Council of Agticul-
tural Research, Delbi, obtained Pyrethrum seed from other countries and
distributed the same for trial in different Agricultural Stations in India in 1937,
and from its performance thus far, it may now be said that this hardy herb of
Pyrethrum can be recommended for cultivation in a wide range of soil at eleva-
tions of over 3,000 feet. Like potato, Pyrethrum thrives best in equitable climate
and so hills appear to be better suited than plains for its cultivation in the
tropics.

As Pyrethrum does less well under very wet conditions, the seed may be
sown in raised beds, preferably in warm or dry months.r About 4 1b. of seed wiil
give sufficient seedlings for planting up acre. If sowa early in March after the
cold weather the seedlings may be pricked out by the end of April and trans
planted in July in previously prepared beds ut 18 inches apart each way. Sub-
sequent operations consist of weeding and watering at intervals during dry
weather. Light manuring during wet weather helps the plants to grow with the
rains. Further propsgation may also be done vegetatively from sudkers after
the harvest of flowers. " v

When the crop is about sixteen months old the flowers begin to appear and
they are collected weekly with about 10 inch stalk, The proper signs for
harvest are the flattening of the petals and opening of two to three guter florets
in the disc. The flowers are cut from their stalk and both these dried in the
open separately in 1hin layers for a tew days and thea indoors. Th# drying is
complete when the flowers crumble on pressing and the stulks break ‘on bending.
While storing, care should be taken to keep the produce free from mould, so
that the insecticidal property may be maintained. The yield of dried flowers is
estimated at about 400 1b. per acre.
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Uses: As the Pyrethrum leaves contain insecticidal principles in small
quentities, the leaf dust 1s added to the flower-powder to give bulk. The dried
flower-stalks are mixed with a little quantity of dried flowers and finely ground.
This powder is added to cinnamon leaves and sufficient glutinous powder mixed
therewith to stiffen them into sticks which sre familiarly known as ‘ Mosquito
coils’. These coils, when lighted. burn slowly and the fumes choke the
mosquitoes to death, thus deterring them from approach.

Hand-dusters are filled with Pyrethrum flower powder and worked against
the plant parts affected by insects, just as sulphur is dusted against ‘ g rust” and
* grape mildew’, ‘ :

Liquid extract mixture of Pyrethrum is sprayed against lice and vermin.
Pyrethrum petrol extract is used to destroy dust and dirt carriers like house flies.

Commercial value. It was generally believed that insecticides can be pre-
pared only through powerful chemicals which are rare and expensive. Of
late these costly chemicals huve been almost completely repluced in Japan by
this simple insecticide ! Pyrethrum'. Further. that country is now in a position
to export large quantities of this insecticide far and wide, successfully competing
with other chemical insecticides. :

Conclusion. The Agricultural Department having once opened the eyes
of the public on the commercial importance of this cheap and easy crop, it is
now the duty of the public to commercialise it witb due State Aid, It is
interesting to note that some planters have already taken to cultivation of this
valuable crop on the Nilgiwris and the success noticeable therefrom is sure to
result in extensive cultivation of this simple herb for commercial production of
its * Pyrithrin’ to meet the daily increasing demand of this valuable vegetable
insecticide,

Crop & Trade TMReports.

Statistics —Crop —Sugarcane—1941—Third and final report. The average of the
areas under sugarcane in the Madras Province during the five vears ending
1939-40 has represented 2 9 per cent of the total area under sugarcane in lndia.

The area planted with sugarcane in 1941 is estimated at 112,110 acres. When
compared with the corresponding estimate of 161,830 acres for the previous year
and the actual area of 161,716 acres according to the Season and Crop report, the
present estimute reveals a decrease of 307 per cent. in each case. The estimate
of the previous year was practically the sime as the‘ actual area being greater
than it only by 0°08 per cent.

The present estimate of area exceeds the second forecast by 7,120 acres. The
excess occurs mainly in East Godavari, Kistna, the Central districts and Madura.
-

The estimated area is the ssme as that of last vear in Tinnevelly and
Malabar. A slight increase in area is estimated in South Kuanara and a decrease
in area in the other districts ol the Province, especially in Vizagapatam
(-5.770 acres), Bellary (- 4.770 acres), South Arcot (-11,520 ucres), North Arcot
(- 4,870 acres), and Trichinopoly ( -6,200 acres). The decrease in area is due
mainly to the low price of jiggery at the time of plunting.

The present estimate includes an area of 8.52C acres under ratoon sugarcane
in the districts of Vizagapatam (6,300 acres), West Godavari (900 ucres), Bellary
(150 ucres), Chingleput (33 acres), South Arcot (150 acres), Chittoor (550 acres),
Salem (30 acres), Coimbatore (260 ucres), Trichinopoly (50 acres), Tanjore
140 acres) and Malabar (40 acres).
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The crop suffered to some extent from insufficient rainfall in parts of the
Circers and from cyclone earlv in December in Chingleput, South Arcot and
North Arcot The co- dition of the crop is generally satisfactory in the other
districts. The harvest hus just commenced. The yield per acre is expected to
be »bove the normal in Salem (120 per cent ) owing to the replacement of loca!
varieties by improved strains and in Ramnad (105 per cent), ncrmal in Guntur,
Apantapur, Tanjore. Madura. Tirnevelly and South Kapara and below normal jr
the other districts. The seasonal factor for the Province as a whole is estimated
at 95 per cent. of the average us against 97 per cent in the previous year according
to the Season and Crop report. On this basis, the yield is estimated at 3,021,670
tons of cang or 327.440 tons of jaggery (gur) as against 4,430,030 tons of cane or
484.760 tons of jaggery (gur) according to the final figures of the previcus year.
The present estimates reveal a decrease of 31'8 per cent. of cane and 32'5 per cent.
of jaggery (gur) as compared with the previous year.

The wholesale price of jaggery per Imperial maund of 82 and $ 1b. {vquivalent
t0 3.200 tolas) as revorted from important mirkets on 26th January 1942 was
Rs. 5—8—~0 in Vizagspatam Rs.5-5-0in Trichinopoly, Rs 5-4-0 in Rajab-
mundry snd Cuddalore, Rs. 5—2—0 in Vellore, Rs. 4—15—0 in Adoni and Salem,
Rs. 4—-8—0 in Cocan.da, Rs. 4—7—0 in Chittoor Rs 4—2—0 in Vizinnagram,
Rs 4-1—0 in Bellary and Rs, 3—12—0 in Coimbatore. When compared with the
prices published in the last report,i e those which prevailed on 8th December
1941. these prices reveal a rise of approximately 49 per cent in Salem, 27 per cent.
in Bellary, 20 per cent in (uddalore, 17 per cent in Vellore, eight per cent in
Chittoor, six per cent in Rajashmundry and five pet cent in ( oimbatore und a fall
of approximately 10 per cent in Trichinopoly and three per cent in Vizagapatam
and Cocanada, the prices remaining statiopary in Vizianagram =nd Adoni.

Statistics—Crop — Gingelly—1941-42—Intermediate condition report. Sowings
of late gingelly are in progress in most districts and the germination is reported
to be satisfactory outside Ramnad and Tionevelly where the crop is reported to
have been affected by insufficient rainfall in December 1941.

The wholesale price of gingelly per Imperial maund of 82 and 2/7 Ib. (equiva-
lent to 3,200 tolas) as reported from important murkets on the 2nd February 1942
* was Rs. 7—4—0 in Tionevelly, Rs.6—-15~0 in (.uddalore and Trichinopoly, Rs.
6—12-0 in Tuticorin, Rs, 6—10—1! in Cocanada, Rs. 6— 6—0 in Salem, Rs 6—3~0
in Ellore, Rs 6 —1—0 in Rujahmundry and Rs. 5—14—0in Vizagspatam and Vizia-
nagrrm. When compared with the prices published in the lust report, i. e,
those which prevailed on the 5th January 1942, these prices reveal a rise of
approximately one per ceant in Trichinopoly and a fall of approximately eight
per « ent in Rujahmundry. seven per cent in Cocanada and Tuticorin, three per
cent in Cuddalore and two per cent in Vizug spatam, the prices remaining statio-
pary in Vizianagram, Ellore, Salem and Tinnevelly. Dirsctor of Industyies and
Commerce, Madras. “

Cotton Raw. in the Madras Presidency. The receipts of loose cotton #t presses
and spinning mills in the Madras Presidency from 1st Pebruary 194F to 31st
Januarv 1942 smounted to 645.424 bales of 400 1b. lint 8s against ap estimate of
503,500 bales of the total crop of 1940—41. The receipts in the correspondirg
period of the previous vear were 541922 bales. 646. 852 bales mainly of pressed
cotton were received at spinning mills and 61,986 bales were exported by sea
while 139,666 bales were imported by sea mainly from Karachi snd Bomabay.

The receipts of loose cotton at presses and spinning mills in the Madras
Presidency from 1st to 13th February 1942 amounted to 4,091 bales of 400 1b lint as
sgainst an estimte of 441,100 bales of the total crop of 1941—42. The receipts
in the correspoading period of the previous‘ year were 10,546 bales. 20,323 bales

.
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mainly of pressed cotton were received at spinning mills and 395 bales were im-
ported by sea from Bombay, while exports by sea were nil. Dirsctor of Agri-
culture, Madras.

mMofussil Mews and Motes.

Chidambaram. An Agricultural Exhibition was held during the Arudradarsa-
nam festival between the 27th December '41 and 2nd January *42. Improved strains
of paddy, sugarcane, groundnut, gingelly and castor, grafred and budded citrus and
mangoes, fodder grasses, green munure seeds and tillage implements were exhi-
bited. Malt making, shelling paddy in wooden grinders and trapping fly maggots
were demonstrated daily. Models of ideal cattlesheds, manure pits and urine
earth shed attracted a number of visitors. Illustruted posters detailing all the
improvements advocated by the Department were a feature. Lantern lectures
were delivered daily in the nights. ’ T.G. M.

Srirangam. An Agricuitural and Industrial Exhibition was held under the
auspices of the Trichinopoly District Agricultural Association during Varkunta
Ekadast festival. near the Srirangam Railway Station. The Lxhibition was opened
by Dr. T. S.S. Rajan, Ex-Minister. Paddy straics suited to the tract with charts
and plants showing the superiority of the strsins occupied the central portion,
while improved strains of millets, oil seeds and cotton occupied one wing and
posters showing the method of controlling insect pests and diseases and charts on
apiculture and poultry occupied the other wing. The method of grading ecgs
and rice were demonstrated and the advantages of purchasing “ Agmark” graded
articles and of marketing the produce through the marketing societies were
explained to the visitors. Specimens of green manure and fudder crops were
also grown in a plot adjoining the stall; model manure pits and cattle shed were
erected. and improved ploughs and other useful implements were also exhibited.
An agricultural drama * Useful Ryot’ was staged by the District staff on the 5th
January 1942, which was greatiy appreciated by the large number of visitors who

.attended the play. ) ) T. G. A,

Alatur—Palghet. An exhibition was held in the Alatur High School from
14th to 17th Japunary 1942 (inclusive) on tae occasion of the Science Exhibition
held in aid of the war fund. Samples of improved paddy seed, green manure
seeds posters on improved crops and control of insect pests and diseases were
all put up with explanatory notes. Improved ploughs and sprayers were also put
up. The extraction of boney and the maintepance of bees in the colonies were
actually demonstrated. ’ i A, G. N,

Pulivendla. An Agricultural Exhibition was held during the Mchasivarathei
festival. Improved ploughs and implements both for dry and garden lands, im-
proved strains of paddy, miilets and cotton, and green manure crops, oil cakes
and other fertilizers were put up. Interesting posters in Telugu were prominent-
ly exhibited and leeflets on agricultural topics were widely distributed. Horti-
cultural implements, bee-keeping appliunces, and machinery used in the control
of plant diseases, models of manure heaps and pits and specimen crops in pots
were also on show. S. V.

Estate Mews, '

Students’ Corner— Club Activities. There was a lecture on *Indian Rural
Credit ” under the auspices of the students’ club on the 19th January by Sri N.
Subrahmanyam, Advocate, Coimbatore, with Sri T. Nataraj, Assistant Lecturer
in Agriculture, in the chair. R
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There was a secend lecture on the 23rd January by Sri Rao Babadur B. Visva-
path, Director, Imperial Agricultural Research Institute, New Delhi, with
Sri Rao Bahadur G. N. Rangaswami Ayyangar, the Principal, in the chair. The
lecturer dwelt at length on soil fertility, statistical interpretation of experimen-
tal results. plant breeding, etc. The hall was packed to full capacity with officers
of the department, the students and the public and the lecture was listened to
with rapt attention.

“Qur Indian villages "' formed the subject of a third lecture that was deli-
vered by Sri Rao Bahadur Dr. Sir T. 3. Venkataraman, the Imperial Sugarcane
Expert, on the 2nd February; Sri K. R. Narayanaswomi, student of Class [ occu-
pied the chair. The lecture was accompanied by lantera slides and lasted for
nearly an hour and a half, and was very interesting

The Annual Club D:'y was celebrated on Saturday, the 2lst Februaty, 1942
with great eclat and enthusiasm. 1t was a day of great joy to one and all the
students. The sports and tournaments connected with the ‘Club Day had been
contluded earlier. The celebration commenced with ** Tea” as usual at 4-30 P, M.
There was the fancy dress competition, a regulsr featufe of every Club Day
which provided great amusement to visitors. After tea, the guests and students
pdjourped to the beautitully decorated Freeman Hall, where a meeting was held
with A. 3. Panchapsagesa Ayyar, Esquire, M. A. (Oxon), Bar-at-Law, I.C. S., Dis-
trict & Sessions Judge, Vellore, in the chair. Mrs, Y. G. Krishna Rao Naidu
distributed the prizes.

Essay Competition. The annual essay-writing competition was held on
19—1--1942 in the Freeman Hall. The subject was  Does the Bombay Pentangu-
lar Cricket Tournament foster communalism?”’ Messrs. C. L. Sundararajan,
T. M. Venkataraman and H. Gurubasavaraj were the successful candidates in the
order of merit, -

Elocution contest. * Are scientific inventions conducive to the welfare of
humanity 7" was the subject for the general annual elocution contest held at
5—30 P. M. on 3-2—1942. Messrs. H. Gurubasavaraj, C. L. Sundararajan and
C. Srinivasan were declared first, second and third respectively.

Inter-tutorial competition. * What are the present day requirements of a
social welfare organisation #> was the subject for inter-tutorial oratoric.l con-
test in which C. Narasimha Ayyangar's wards woo .for a second time, the
C. Ramaswami Cup.

Cricket— Rhondy Shield. Qur College played a ﬁmtch with the Palghat
College on 28—1—1942, We had first tenancy of the wicket and scored 163 in all
(C. N Babu 88 and Sankara Rao 43) while our opponents were all out for 87 runs
(Kothandaraman 6 for 20). In the final match that was played on 13—2—1942
between our College and the local Arts College, we scored 151 for 9 [the veteran
H. Shiva Rao, (the Deodhar of this College) 68 und C. N. Babu 25] while the
Arts College were skittied out for 87, thanks to the glorious performance of
Kothandaraman (the Sarwate of this College) who took 7 wickets for 18 runs,
and thus annexed the Shield for the fifth time in succession.

Foot-ball. B. M. Lakshmipathi's wards beat K. M. Thomas’ wards.

Tennis. G. Suryanarayana, won the singles title after a keen fight with
A. Subbaraju, i

Handicap Doubles. G. Suryanarayana and P. Y. Chintamanpi beagﬂ‘. Chellappa
and D. Sreedhara Sastri. i

Half-yearly Confereace of the District work officers, Coimbatore and the Nilgiris
Districts. This Conference was held at the Freeman Hall, Agricultural College,

Febreary 1942] Estate News 13
Coimbatore, from the 16th to the 2Ist February (both days inclusive) when the
District Agricultural Officers, Coimbatore and the Nilgiris, and all the demon-.
strators of the two districts were present, There were five sittings with visits to
the Reseurch Sections, Breeding Stations, Central Farm and the P. S. G. Indu-
<trial Institute, Peelamedu.

The Madras Agricultural Students’ Uaion. The members of the Managing
Committece and Editorial Board of the Union entertained at Tea Mr R.C.
Broadfoot, N. D. A, €. D. A, (Hons.), the retiring Principal and the President of
the Union. on the 27th Januairy 1942. Sri. Rao Bahadur G. N. Rangaswami
Ayyangar, B. A., F. NL L L A. S, the incoming President and Principal, was also
present. Mr. Broadfoot while thanking the hosts impressed on the fact t.hat
agriculture is the most important of the industries and it has been recognised
as such especially today when on account of the present war, the peed for
sufficient supply of food bas been felt by one and all the nations of the world.

Agricultural College Officers’ Club. The annual general Lody meeting of the
Agricultural) College Cfficers’ Club was held on Thursday, 29th January 1942, with
the tresident Sri H. Shiva Rao in the chair. To start with, a resolution was
passed congratulating Dr Sir T. S. Venkatara man, C. . E.. i. A. S.. one of the Life
members of the club, on the well merited honour of knighthood conferred on
him. The office bearers for the vear 1942 were elected :— Messrs, H. Shiva Rao,
C. Balasubramaniam and S. V, Parthasarathy were elected as the President,
Secretary and Treasurer respectively for asecond time in succession. Dr. K.
Narayvanan was elected as the Vice-President.

The Fieldmens' Association. At the annual general body meeting of .the Asso-
ciation held in December 1941 Sri. A Raju Pillai was elected President and
Sri. C. S. Narayanaswami Ayyar, Secretary.

Scouting. On 27th December 1941 the scouts of the Ramakrishna Scout Group
went on a days' outing. The boys enjoyed the camp thoroughly and are now
clamouring for another camp in the immediate future, The Group celebrated
“eparents’ Day " on 3ist Jahuary 1942 with Rao Bahadur Sri G. N. Rangaswami
Ayyangar, Principal, Agricultural College, presiding. There was a large anfi
distinguished gathering present, and the displays which the boys gave won uni-
versal praise. !n token of his appreciation of the work of the Group. Rao Baha-
dur Dr. T. A. Raja, M. B. E.. District Scout Commissioner. has agreed to bear the
expenses for a cubs’ camp to be undertaken in February 1942 L}

Association of Economic Biologists. Under the auspices of the Association, a
lecture, was delivered on 31---1—1942 at the Freeman Hall by Dr. R. Sankaran,
M. A, Ph. D., Cotton Botauist, Mirpurkhas, Sind, on **Cotton Cultivation in
Sind."”

Visitors. P. H. Rama Reddi, Esquire, the Director of Agriculture, Madras,
Dr. G. W. Padwick, Ph. D., the Imperial Mycologist and Dr. R. Sankaran, M, A,,
Ph. D., Cotton Botanist. Mirpurkhas, Sind, visited the Agricultural College and
Rescarch lostitute, during the month.



RETIREMENT
R. C. Broadfoot.

Mr. Robert Campbell Broadfoot, Principal, Senior Lecturer in Agriculturs
and Superintendent, Central Farm, Agricultural College and Researc’
Institute, Coimbatore, retired from service this month.

Broadfoot was born at Nether Cairn, Kirkconnel, Dumfriesshire, Scc:-
land, on 5th February 1887. As the second son of a farmer, he was reare:
on the farm and from birth had therefore strong predilections for Agriculture.
He was educated at the West of Scotland Agricultural College, Glasgow
and the Dairy School of Scotland, Kilmarnock, during,the years 1913 t>
1916. Bright as he was, he gained the College Diploma in Agriculturs
with Honours in 1916, and became distinquished as the Dux and Agricultur-
Gold Medalist in the final year He took the National Diploma in Agri-
culture at Leeds in 1916 and won the first rank, thereby becoming distin-
guished once again, as the winner of the Fream prize in Agriculture. In
October 1915, Mr. Broadfoot started life in the Army reserve where h2
served for six months and then entered active service where he passed =
period of about three and a half years. He arrived in India in 1916 wit.
the Royal West Kent Regiment at Jubbalpore and was appointed Manager,
Military Farms Department, Bagargi, Sind in 1917. He took charge of the
Military Farms Probationdry Managers classes in 1917—18 and ‘19. H=
was appointed to the Indian Agricultural Service and joined in Madras on
19th May 1919. On the 1st June 1919 he became Deputy Director !
Agriculture and Superintendent, Central Farm and frem October to end !
November in the same year, he functioned as Assistant Professor of Agri-
culture in addition to his own duties. He was Deputy Director of Agricultura
at Madura for various terms between 1920 and 1932 and at Coimbatore ir
'29 gnd "34 and he was Deputy Director of Agriculture Headquarters, Madras
for about a year in 1934--35. He was also Cotton Specialist in ‘24, ‘25
and '31. Though he officiated as Principal in addition to his own duties as
Cotton Specialist in 1924, he became the full time Principal in June 1935
and had the additional duties of Senior Lecturer in Agriculture an:
Superintendent, Central Farm, in 1938, when teaching and reseangh becam=
amalgamated and he held these posts till the date of his retirement. I

‘was appointed Member of the Indian Central Cotton Committee, Bombay,
in April 1924, ‘

Mr. Broadfoot is a gentleman in the full sense of the term. “iBorn of a
simple farmer’s family, he has inherited all the noble qualities c&racteristi:
of such families which may be expressed concisely in two worﬁs, namely,
plain living and hjgh thinking. Simple and thrifty in his habits,:he used 1o
have a love for everybody and was ever covered with a smila, He has
never been seen, in all his life, to frown or fret at anything or argbody, and

Mr. R. C. Broadiont.

Sri K. Unnikrishna Menon.
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used to exhibit a remarkable capacity for a calm and collected disposition
under all circumstances. As the Principal of the College, he was ever a
friend, philosopher and guide of the students and evinced a very great
interest for all the activities connectzd with students. Owing to the
prevailing war conditions, Mr. Broadfoot is unable to go backto his native
Jand and is now spending his well-earned rest in our midst. He continues
to be a member of the Union, and as Principal he was ex-officio President
for a number of years. His interest in the Union has always been very
great. On behalf of the Union, we wish him a long, happy and peaceful
time in hig retired life. ¢

Departmental Notifications.

Gazetted Services.

Appointment.

Sri. K. Jagannatha Rao, Agricultural Demonstrator, Badvel, is appointed to
officiate as District Agricultural Officer. and is posted to Vellore vice Sri. A.
Ramaswami Ayyar, proceeding on leave.

Posting.

$ri. V. T. Subbayya Mudaliar, D. A. O. on leave, is postlet' as Junior Lect.
in Agri. & Asst, Supdt,, Central Farm, Coimbatore.

. Leave.

Sri. K. Raghavacharya, Junior Lect. in Agri. & Asst. Supdt., Central Farm,
Coimbatore, 1. a. p. for 6 months oo m. c. from the date of relief.

Subordinate Services.

’ Transfers.
Name of officers. From To

Sri. V. Kumaraswami, A. D. Kandukur, A, D. Vayalpad.

.» P.R.Subramania Ayyar, A. D. Tiruttani, A, D. Kandukur,

w C. Vadamalai, A. D, Vayalpad, A. D, Tiruttani.

.. T.K, Balaji Rao, A. R.S. Aduturai, Asst. in charge,

A. R. S. Pattambi.
. S. Ramachandran, A. D. Koilpatti, A. D. Ponneri.
,. K.L Ramakrishna Rao, A, D. Ponneri, A. D. Badvel.
Leave.
Name of officers. Period of leave. -

8ri. K. M. Venkatachalam Pillai, South
Arcot Groundnut Market Com-
mittee, Cuddalore, L. a. p. for 4 months from 2—1.-"42.
«» V.Achyutaramayya, A. D. Jami, Extension of 1. a. p. on m, c. for
one month from 28—1-"42.
.. Bhagirathi Padby, A. D, Palakonda, L. a. p. for 1 month from 16—3—"42.
- P.M. Appaswami Pillai, Extension of 1. a. p. for 2 months
A. D, Attur, : from 15—2—"42.
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’ ~ With i,

i)
Sri. 8. Ramachandra Ayvar, Asst. in
Entomolegy. Coimbatore,
» R. Kolandavelu Naicker.
A. D. Peravurni,
» K. L. Ramakrishna Rao.
A. D. Ponneri,
«+ P.Kesavarunni Nambiar,
F. M. A. R. S. Taliparamba,
» T.Gopalan Nuvar F. A, AR S.
Taliparamba,
» P.S. Narayanaswami, Asst. in
Chemistry Coimbatore.

» K.Narayanan Nair, A. D. Namakkal,

wrisaokara Ayvar,

A, D. Lalgudy,
ﬂi ;

A. R. S, Nandyal,

. zge,l’iigdrcs Agricultural Journal
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Extension of }. a. p. on m. c. for

¢ weeks from 10--2—"42,

Extension of 1. a. p. for 1 month
he from 7—2--'42
L. a p.for 3 months from the date
of relief

L. a. p. for 1 month from 1—2—'42.
Extensionof 1.2 p onm. c. for
1 month from 256—1-—"42
L. a. p. for Il month and 1 day
from 20-1-—-"42.
L.a. p. for 4 months from 1—-2—"42.

L a. p for 4 months from 1—-2—"42
Extension of 1. u. p on m. c. for
1 month and 15 days from 13-1-"42

i, Cotton Asst
Oe? -
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OBITUARY
John A. Muliyil. -

orrow, we record the demise of one of our esteeme.
#=nds Dr. John A Muliyil, B. A, Ph D. He was bora i
he-first son of Professor Joseph Muliyil of the Madras Christi=-

ucation at the s3me inglitution where his fath=:
served, and gradusted in the year 1915. For some time alter graduating »=

worked as a tutor in his ™ Alma Mster .

He j>ined the Entomological Sec-

tion of the Madras Agricultural D-partment in 1917 and rose to the Gazstte

The Madras Agricultural Students’ Union.

PATRONS
iNai ik ‘oimbatore District.

<ri, V. Arumugam Pillai, Sund.'.ukamuthur.(,ox.m .
‘j Y;\wn Bahadur C. Arunachala Mudaliar, Zamindar of Chunampet, Chmzl?puf
"‘4:—'&. Lodd Govindoss, Madras. ) . o [District
\n A. M. Kalinga Rayar, Zamindar of Uttnkuli, Coimbatore sttnct.' i
v 1ia Sri. Kri achandra Gajapati Narayana Deo, Maharaia of Parlakimidi, _
iaja Sri. Igclshnac 3 B htrict
aja V. Madbava Rajib, Rajah of Kollengode, Malabar District.
<ir A. P. Patro, Berbampur .
. T. A. Ramalingam Chettiar, Coimbatore.
dr G, P, Ramaswami Ayyar, Trivandrum. ) .
lewan Bahadur G S. Ratnasabhapathi Mudaliar, Loxmbjxtore.
~ri. Veerarayan | hirunialpad. Nilambur, Malabar District.
. V.G Vellingiri Gounder, Coimbatore. )
ewan Bahadur C. V. Venkitaramana Ayyangir, Coimbatore
Sri. R. Jeevaadas, Varnasi, Parlakimidi
3. R, Hilson Esq.. Norwich, Evgland o .
‘%’ri Ramachandra Anaoga Bhima Dev, Kesiri Gajapathy, Rajah Saheb ot )

' Budokhemidi, Berhampore, Ganjam.

Rao Bahadur K. T. Alwa, Muadras.

OFFICE BEARERS FOR 1941—42.
Rao Bahadur Sri G. N, Rangaswami Ayyangar, F.N,L.I.LA. S,
President, (ex officio).
C. R, Srinivasa Ayyangar, Residens Vice~President.
S, N. Chandraéekbara Avyyar, Editor,
v: Gomathinayagam Pillai, Secrefary.
COUNCIL {16 members). MANAGING COMMITTEE (10 members).
President, . Resident Vice-President.

rank in 1931. In 1934 he left for Ireland whege he took the Doctor:i
degree in Dublin under Frofzssor Katenby 2nd returned to India in 1936.
He acted as Lecturer in Agricullural Zoology at the Agricultural Crlleg:
Coimbatore, till 1938, wher he left for Delhi as Biological Control Office:
ot Sugarcane Pests under the Imperial Council of Agricultural R=search.

Dr. Muliyil was a born good scul. A man of versatile activities, t.=
achieved not a Little sucaass in his scientific works. He was assogiated wi' .
the control of Follu beatle, biologizal control of Nephantis and oﬁsuqaréa:x:e
pests. In society Dr. Muliyil alwavg made his mark as an entértafbinq cor-
versationalist. He was full of hun.our and pleasing  manners ar)g; won th

®gard and esteem of his friends and the respect and love of his students z:
an impressive teacher. .

He passed away on Saturday, the 21st February, after a px%longed il
ness patiently borna. Hs leaves behind three scns -nd a dauc_}lg!er, besides
his brothers and sisters to mcurn his lcss, his wife having pred&:eased him
In the death of Dr. Maliyil we have not only lest one of our best iriends

a sincere worker in the Department. The Madras Agriculiural Students’
Union extends its sympathies to the members of the bereaved Hﬁxily.
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