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THE CASE FOR THE ELECTRQ-CHEMICAL FIXATION

OF ATMOSPHERIC NITROGEN IN INDIA*
By B. VISWANATH, F. 1. C..

Government Anricultural Chemist, Coimbatore.

The most outstanding recent achievement of science, directly and
intimately connected with focd production, is the electro-chemical
fixation of atmospheri¢ nitrogen. With the aid of electricity it has
been possibile to “fix” atmospheric nitrogen and produce several pro-
ducts for fertilising thesoil, such as ammonium sulphate, ammonium
phosphate, calcium ¢yanamide and urea. J. t. Lipman, Director of
the New Jersey Agricultural Experiment Station gives in a recent
number of the ‘Journal of the American Society of Agronomy (March
1932)" figures for the world’s electro-chemical fixation of nitrogen,
as shown in the statememt below:—

Statement No. I giving the world’s electro-chemical fixation of nitrogen in tons
per year from the year 1909 to 1930.

Nitrogen
Year, Tons.
199 ‘ 569,250
1913 899,800
1917 , 1,205,000
1924 -1925 : 1.154.000
19:8—1929 2,113.000
1929—1930 2,178,400

* Lecture delivered at a joint session of the Indian Chemical Society (Madras
branch), the Society of Biological Chemists (India) and the Association of
Economic Biologists (Coimbatore) on the 8th October 1732 under the Chair-
manship of Major Howard, Chief Engineer, Hydro-electric Development,
Madras.
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The processes at presant in use for fixing atmosphsric nitrozen
using electricity are
i) the ‘Habar Bosch proz2ss’ in which nitroz2a ani hydrozen
combine to form ammonia
i) the 'arc process’ in which nitrozen and oxXygen combine to
form nitric oxide
i) thz ‘cyanamide process’ in which nitrogzn and calcium car-
bide combine to form calcium cyanamide
iv) the ‘catalytic process’ in which ammoaia obtained by me-
thods (i) and (iii) is converted into nitric acid and nitrates
by catalytic oxidation.

Several countries in the world have built plants for the fixation
of nitrogen utilising one or more of the above methods as will be
be seen from the statement.

Statement No. Il giving tne cruntries of production and the total capacity of the plant
in lung of nitrogen per year,

Area ! {Lipman)
Country. A Nitrogen
(3q. miles), ‘ ons.

Indiq including Aden 1,766 600 Nit
Belgiom 11,370 106.500
Canada 3,620,000 82 500
Czechoslovakia 18,500
England 58,324 175.000
France 207.20p 163.37)
Germany 203,720 938,500
Italy 110.600 79.900
Japan 162,655 118,600
Netherlands 12,560 : 77.000
Norway 124,090 | 100,000
Poland 75,000
Russia (in Europe) 2,052,490 i 7.000
Rumania 50,700 i 5.000
Spain 194,740 ¢ 8,500
Sweden 172880 ! 8.000
Switzerland ! 15470 12,000
United States of America. ! 3.0.5.’700 195,600
Yagoslovakia { 28,000
Total ! 2,203,900

|

It will be noted that India is producing nothing. Why ¢ Does she
not possess the necessary materials and facilities ? Let us examine.
Nitrogen is available in plenty in India sas in any other country. Every
square yard of land has about seven tons of frce nitrogen lying over
it. There is abundance of coal and lime. As for electricity, we have
the authority of J. W. Mears, Chief Engineer, Hvdro-electric Sur-
vey, who in his triennial report for 1919--21, estimated the probable
water power of India for '' maximum development™ as 12,680,000
kilowatts equal to two and a half million water horse power of which
only 114 7, was then either developed or was in course of development.
We have now nearer home, the Pykara power. We seem to have all
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the facilities and yet we are not doing the first escential thing necessary
for the developmant of agriculture and increased food production.

The problem of nitrogen fixation in India has been under discus-
sion within the past ten years. The Indian Sugar Committee was the
first to study the subject and to express the opinion that the successful
introduction of synthetic process for nitrogenous fertilisers wasa
matter of first importance. Tae possibilitizs for the manufacture of
nitrogen fixation products in India were conside.red by the Board of
Agriculture in India, at its meeting held in Pusa in February 1922. In
the opinion of the committee appointed by the Board, the field foF the
use of nitrogen fixation products was limited, as the cost par unit ot
nitrogen was too high for the ordinary ryot to manure the staple-food
crops, and so the prospacts were not encouraging. - The committee,
however, were of th2 opinion that they could suppert Govex:nment
efforts in the direction, in connection with ordinance fact9r1es for
nitrogen products. Such factories must necessarily produce in excess
of military requirements in times of peace and this excess could be
used to give some indication of the limiting unit price which woyld
make this fertiliser attractive to the Indian cultivator. The Indian
Science Congress at its joint meetings in 1923 discussed nitrogen pro-
blem of India in general. In the cours: of the discussion Lieutenant
Colonel Battye, Superintending linginesr, Hydro-electric Circle,. the
Punjab, examined the hydro-electric aspect of the subject. His opinion
was that in Southern India where most hydro-electric developments
depend on seasonal stor:.ge it might not be possible to bring down the
cost of power within electro-chemical limits except in the case of l?rge
projects. In Northern India, on the other hand, river flow projects
were pussible and power should be available at 16 hours a day through-
out the year at practically 1o cost to the producer. Judging from the
figures supplied by the American Ordinance Office re.port on the
fixation and utilisation of nitrogen, he estimated that, if power was
availahle at one pi: a unit, it should be possible to produce ammonia
at threo annas a pound as against the present price of Rs. 0-5-4 a b,
for ths imported stuff The Royal Comnmission on Agriculture in
India examined the position afresh in 1926 and 1927 and considered
that at least in the sear future, the prospects for the man%lfact.ure of
nitrogen p:oducts were nct encouraging. | quote their views in
extenso. After briefly examining the recommendations of the .Indian
Sugar Committee who were in favour nf manufactur}ng nitrogen
fixation products in Indin, the Royal Commission on Agriculture say:

* The pasition has changed greatly since the report of the Sugar Committee
was written, The full effects of the diversion o the capital, enterprise and,
above all, the research devoted to the manuiacture of munitions to the production
of peace-time requirements had not been felt in 1920, Since then, it has resulted

ina fall in the world’s price of nitrogen by fifty per cent and there are prospects
of still lower prices in the near future. We see no reison to question the view
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yvhnch was p.laced before us in the course of the evidence we took in London that
in present circumstances, only very large units with a minimum capacity of nbout'
150,000 tons of pure ni‘tt:ogen per annum can be expected to pay even under the
::(;itci)a:;)il:f'able. condl‘tlons in .Great Britain and on the Continent of Europe and
aty wou[dlox;s;:n India n'.lake it muc‘h ']ess likely that even a unit of that capa-
mitrosen fm; thz a. p-lyllng 'proposmon. The possibilities of manufacturing
leading Grm o oo mr. in India have a]re?\dy been exhaustively examined by a
proceeding with themlcal. mnnufuc.turers in England which has decided against
could be conemm & tte gro;ect. It is probable that no factory on a scale which
ment, would o lp ate by.r any local government, or even by the Imperial Govern-
price Tots tha thnta tposhx.txon to produce 'synthetic nitrogenous fertilisers at a
blishing such afazta whlch they can .be 1mpprted. The whole object of esta-
them within e s or:, that of producing fertilisers at a price which would place
than is at pressat ?:lc ofa. f.ar greater proportion of the agricultural community
duty were oo tu posmop to use them. would be defeited if a protective
is 2150 to be hi " th(? enable its out-turn compete against imported supplies. It
it worth whins p : at should Fhe dgmand for artificial fertilisers in India make
Wotks in (i . private ente}'prxse will come forward to c¢rect synthetic nitrogen

18 country While the economics of the industry remain as they

stand to—day we a
. re unable to recommend any further i igati i
. any r investigation o the
subject under government auspices.” & n

possgi‘;;;lile;)t-:otsfl that, in effect, the Royal Commission relezate the
Pt peie a distant date. Are we to rest content here? We see
réady many countries have erected plants of their own and are
:)irodt.lcmg nitrogen fixation products. Is there already over produc-
on in the'world? If so, there is perhaps no justification for India to
:::f;c-s itg' more. If thf’ production is still below demand, there is
o Justification for India to make serious urgent cfforts at least at
Xperimental researches on the ways and means of producing different
nitrogenous fertilisers under our conditions. If there is a cise. the
sooner we bestir ourselves the bhatter. Already we have th> handicap
of be.mg late in the field. Further delay only makes the handicap
heavier. Iam second to none in tha viaw th#t no greater disservicz
can b.a done to Indian azriculture than to en=ourage ths usz of com-
mercial fertilisers to the detriment of the consarvation of every other
source of other forms of nitrogen readily available at the dis;;oaal of
the ryot. But if an examination of th: world’s food position generally
and tha.t of India in particular, shows that, for feeding the population,
th? .avaflable natural supplies ar- inadequate and that the artificial
utilisation of atmospheric nitrogen is necessary. th= position cannot be

eas'xly ignored. Let us, therefore, examine the nitrogen position in re-
lation to food.

. Lipman (Jo'urnal of American Society of Agronomy, March 1932)
gives the world's population between 1900 and 1930 and the amount of
nitrogen consumed as food in the following statement : —
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Statement N. 111 showing the wirld's populaticn and the consumption of nitrogen
as food as calculated by Lipman from 1900—1930.

Year World's Population.

Tons
1900 1,500.000,000 : 4,390,000
1910 1,523,000,000 | 4,460,000
1920 1.700,000,000 i 4,970,000
1930 2,000,000,000 5,850,000

Thus, the pressat requirement of the World’s \
of food nitrozen is six million tons. The present world’s aig
nitrogen fixation is two million tons per annum. The productio
Chili salt-peter has remained stationsry at two million tons a year,
which is equivalent to one-third million tons of nitrogen a year. Thus
we have at present two and one-third million tons of fixed nitrogen as
against a requirement of six million tons for feeding thz population of
the world. It must be stressed here that six million tons represent
nitrogen actually taken in as food. Assuming that the food eaten is
vegetarian and a nitrogen efficiency of twenty per cent. in the grain as
worked out for England by Slade (c.f. Chemistry and Industry,
Sep. 12, 1930), it would require thirty million tons of nitrogen to be
added as manures or fertilisers. For meat diet the figures are still
higher. Fortunately, Nature has provided various other sources of
nitrogen, so that we need not have to find this tremendously large
amount of nitrogen by way of artificial fixation.

The position in India may now be examined. Lipman has
taken 100 grams. of protein as thz averags daily requirement of an
American. This is equivalent to sixteen grams of nitrogen per day-
A. W. Flux, in his presidential address to the Royal Satistical
Society (June 1930) on “Our food supply before and after War" fixed
865 grams of protein consumption per hzad per day in England. This
is equivalent to 14 grams of nitrogen par head per day. For India, I
have assumed that the food requirem»nts are lower than for either
America or England and have taken 75 grams of protein consumption
or 12 grams of nitrogen per head per day. On this basis, the amount
of nitrogen necessary for fesding a population of 353 millions is calcu-
lated and given in the Statement No. IV below.

Stctsment Na. 1V giving the individual and total requirement of nifrogen for
consumption as food. by ths population of India including the Indian Stutes.

i Consumption of . Consumption of ‘Total requirement of
Poaulation.| nitrogen perhead | nitrogen per head nitrogen by the entire
H per day. i per year . population in a year.
[ R 4 o B !.
grams lbs. tons
353,000,002 ‘
7 12 966 ! 1,522,312
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Statement No. V gicing the total area under, and the oat-turn of, the principal
food grains for the while of India including the Indian States, to-
gether with the amounts of nitrogen removed by these.

Season 1929—1930.

: . Qut-turn - Total amount of
Grain. A{::h&(x:g:d basis, (hus- _Nitro_gen  nitrogen for the
acres.) ked) per |in grain. whole area.
] : acre. 1bs. ! ‘Tons.,
e — - - t

Rice i 80,479,000 ! 90 12 ’ 3.83017
Wheat | 31,654,000 i 75) 25 264961
Barley ! 8,787,000 759 25 | 71.185
Millets ' 63,335,000 450 15 : 191,853
Maize , 8724000 560 15 31822
Grains 17,039,000 300 ) 91.28)
Other grains 36982000 | 200 0| 33020
Total. - 247,020,00) 1071138

No>tz:—The averag: amount of nitrogen removed in a year, by the ebove ool
grains is 9'77 1bs. per acre.

The statement shows the amount of nitrogen actuallv
obtained as food grains in the season 1929—30. Thus, in so far as
food is concerned, we are shorct by roughly five lakhs of tons of
nitrogen. In other words, we are at present producing food sufficient
for the proper feeding of only two-thirds of thz population.

How is our nitrogen position and how are we to set about for
increasing the food supply ?

Statemsnt N>. VI giving th: asmbzr of livestock for all India including Ind‘an States
for thz year 132930 and the amunts of nitragen that may b: conserved
from their excreta.
| ! !
: Nitrogen hikely !
'‘Number (rounded) to be produced | Total amount

Livestock [ to thousands) | by a single ani- ;  of nitrogen.
! j mal inon: year l
] i S F
o ; l Ibs. : Tons.
Hun.v.\n 353.000,99) 67 ! 1,035 845
Bovine-cattle & buffiloes 197.836,000 ! 20 172175
Bovine-goats & sheep ; 92,123,000 ¢ 125 312918
Horses and ponies | 223200 210 2,108
Mules, donkeys, camels ctc | 2338000 | 150 i 19,005
Total. | ! ‘ L 3319629

The statement shows the nitrogen position in reiard to the
available supplies. The pitregsn of the human ®xcreta is not all 1ost
and unutilised. Likewise the nitrogzn contained in animal excreta is
not all utilised. A little of the former and most of the latter are being
utilised, as manure and so we may assume, that excluding the nitrogen
of the human excreta, two millon tons of organic nitrogen are
being used annually in th: production of foold and industrial crops.
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.On the basis of even as high a figure as twenty per cent nitrogen effici-
ency for grain, the present out-turn of food nitrogen connotes, on
the whole, a satisfactory utilisation of thz existing indigenous supplies,
Further effort in the better conservation and utilisation of indigenous
sources may not make up the food shortage at the expense of the
industrial crops. How is the deficit to be made up? There are two
ways of doing it. Qaeis by increasing the acreage under food crops,
the other is by increasing the production per acre. According to
Agricultural statistics of India in 1929—30 there were 155 million
acres of cultivable waste other than fallow. How much of this land
should be brought under cultivation to meet the present requirements?

From statements IV and V it is sean that 247 million acres give
1,071,138 tons of nitrogen per acre in food crops; or one ton of nitro-
gen is obtained from 230 acres of food crops. One person of the
population would require 9'65 1bs. of nitroz2n as food and so a ton of
nitrogen would fe=d 230 persons. That is one cultivated acre of India
would give enough food for one person. Oa this basis there must be
353 million acres under cultivation. We should, therefore, get a
hundred million acres of waste land under the plough. Is this feasible
or profitable ? »

According to Slade the all-inclusive capital cost for a ton year
of nitrogen is £ 70 to 100. From our experience with nitrogenous manu-
ring for our soils, we may take nitrogen efficiency for grain production
at 157 of added ritrogen. So that, every ton of nitrogen added in
the shape of fertiliser on a good basel dressing of organic manure and
adequate supply of phosphates would give enough food for 35 people.
On this basis, taking the maximum value fixed by Slade and at
one acre per head of population, the capital outlay for nitrogen
production sufficient for one acre comes to nearly £ 3 or Rs. 45. Com-
pare this with the capital outlay required for bringing an acre of
waste land under the plough. It will surely be not less than Rs. 50
per acre under the most favourable conditions and even for rainfed
crops and anything above Rs. 50 depending on the nature of the soil and
the cost of providing for irrigation. Assuming for a moment the im- -
possible, viz. that the nature of the waste land is such that the capital
outlay for both would be the same, what should be our course of
action * Should we make efforts at producing improved strains of
crops and at rational intensive fertiliser practice based on incessant
scientific research on plant nutrition and reduce the area necessary
for supporting one person? Or should we increase our acreage by
bringing under culfivation the so called available waste land and thus
miss the present opportunity for fixing atmospheric nitrogen and
commit ourselves and the coming generation to a serious handicap 9
The answer is plain.

Sir Alfred Chatterton stated in his address to the South Indian
Association, Science Japanese Agriculture supports one person
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on less than a third of an acre. Such is not impossible for us in India.
Our Botanists can and are producing improved seed to give at least
an average increase of ten to fifteen per cent. A quarter of a century
of experimental work has demonstrated that by rational manuring we
can not only keep up the high yielding quality of the improved strains

but also augment them with an average increase of at least fifteen to
twenty per cent.

Recent work here and elsewhsre has established the importance of
organic matter in the soil both for quality and quantity of food crops.
The essential point is to husband our resources of organic manures by
the better utilisation of existing ones and by finding ways and means
of preventing loss of material of manurial value from going out of the
country. We may grow green manure crops and utilise every bit of
organic manure for our food crops and use nitrogen fixation products
for industrial crops, or we may use sinall dressings of chemical fertilisers
on adequate basal dressings of organic manures. The course of action
dependson whether a crop is to depand on rainfall or whether its water
supply will be augmented by some source of irrigation. In any case

there is need fur the use of nitrogen fixation products and the case for
manufacturing them in [ndia is evident.

In regard to power, it would appear that th: ‘arc process ' con-
sumes about 835 to 84 kilo watt year while for the ‘cyanamide pro-
cess " it is 23 kilo watt year per ton of nitrogen fixed. That is, the con-
sumption of power in the * arc process * is about four times that in the
‘ cyanamide process’. If power is available at a cheap rate, ths ‘arc
proczss ’ for the manufacture of nitric acid has the advantage of b2ing
direct and comparatively cheap. It is stated that the ‘arc process ' is
advantageous in Norway, where power is available at £12 per kilo
watt year. For the arc and cyanamide processes, the power should be
available throughout the year as in these processes which depend on
high temperatures the current cannot be switched off and on, daily as
this would mean considerable loss in efficiency. Intermittent power
will be useful in the manufacture of synthetic ammonia by the Haber-
Bosch process in which the intermittent power can be used for the

e{ectrolytic production of hydrogen which is made to combine with
nitrogen at about 600°C. un’er pressure.

In regard to the economic size of the plant for the production of
nitrogen fixation products the Royal Commission on Agriculture have
stated that the minimum manufacturing capacity of a commercial
plant should be 1,50,000 tons of pure nitrogen or foughly three quarter
million tons of ammonium sulphate. I may, however, point out, that
of the nitrogen fixing plants in the world at the beginning of 1930
fourteen plants were of a capacity below 150,000 tons, the capacity of
12 plants was below 100, while there were five plants with a capacity
below 20,000 tons. Is it not possible that what is economical and
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i be made to be so for us

i other countries may be or may be made t :
pl?c?ca:‘telxt there is a case for the immediate institution of nitro-
;e: research laboratories in which chemists and electrical engineers

should work in close collaboration and co-ordination and tell us defi-
nitely what th:n‘i):ns:?g? olust.- Readers, we reproduce below the summary of tlge
l.:gr ? elc:e':;arka made by Major Howard, Chief Engincer for Hydz:o-glgctrnc
gte?;l::n:nt and which was published in a previous number of Et‘lin:! .thx;al
Ve No-l}.Pé::‘):imn. Remarks. Rao Bahadur B. Viswanath's ent‘husiastic
adv:c:::r':‘as:nade me wonder whether there is any one else :rese:: :)::‘ tS:::l;
India who would be able to present it so well as ‘he._ Ht? has broug ¢ out very
clearly the deficiency of nitrogen and how it is imminent on us pbout e
i But to me the problem is how much to prod.uce. how to go aI
m:(l):ge«:.to make the people use the product that is mainufactured. . n my
::inign the best process to be adopted here is the Ar.c process, ;l“lhe ]:;(; !::;el:;
e e at l;)e inttertp‘;etzdciilez otx‘:‘;;cil:'i:;ld: l‘nzaetlilgf’lol ?):ientation to
e et baye. ra1d be any ecor ic success later on. What exactly I
e hy matio lfl?:iil;osl::ghbfn:::’t:Yce‘;ncoanx:‘be illustrated by referring to Japan,
e ea natl:ona lrem strides have been made in scientific progress on account of
a:d(l;:’:z;:m:z ‘tzaking a chief hand in such enterprises. I can a]sz? quotef to );gu
e intnceofBeypt where e on the Nie and another two. millions for the
i - i s on
rex:ae::lztt(:fr: )::r?e:l?ri;zrcs.w Olram perfectly sure because they arfe sltate-undertaken
i i i justified in bringing useful retuins.
e ot « V:Stssfe‘:f)‘;dl;;l:::'::elizegl; suitable site, It is not merely_ froxp
\ i:n“ilcnz:)tnvst;dle,1'ationt': but because also that it is not pa::ticularly suitable.
;lc:anr(;r to us we have Mettur, an ideal site in my opinion. [tis not very ﬁ.s.afte' t‘(:
figures from Norway, Norway was the first to start mtx:ogen xatio
ke oo hemically and the figures are of pre-war days. Power in N'orway. is
electrO-:; etn:‘l‘ 2 a kilo-watt a year. The Nitrogen Fixation Committee’s finding
?sn:::tc:hiz would be equivalent to £ 4 at present. We can produce at Mettur
S e m?d ﬂ;ﬂt w;tel:-;:;:?\:;lst bear in mind and that is the compet.ition frox.n
Qne s ow’;‘he Agricultural Commission went into this and it was this
foreiRn ue against electro-chemical projects in this country. In the
that made theml ar:t therefore, we must start with protection from .the Govern-
carly stagt'?s o e: i;xion that is the only economic solutio.nv. I am in sympathy
:::t‘;\t :hnedl;:t‘:ryer zot merely sentimentally but also practically.

STUDIES IN POULTRY-KEEPING" G
NTAGES IN POULTRY-KEEPING.
Part 1. SOME All)x;\v] Q.\]\;fr. LITTLEWOOD,

] ] Live Stock,
ity Director of Adriculture,
Depr yand H. NARAHARI RAO,

Poultry Manager, Hosur.
eat are the primary edible products for
thosf%vg;oan:s: otu}:;:: fi(r)xr Reir daily fiiet. Du.ring recent yea_rs{l tl.le
d for poultry products has considerably increased, especia yhm
d:m:: near towns. In such places people take. so keen an interest that
:)ht;' are becoming specialised" in poultry keeping.
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Some people keep fowls for hobby, some for the sport of cock
fizhting and some to realise profit out of them. The subject of this
short note is for those who want to keep fowls for profit. Fowls can
be reared for home use also, and when there is a chance to realisea
little profit from this branch of work there is no reason why greater
attention should not be paid to it.

The birds are docile and easy to manage; therefoie one's wife

or children can look after them whilst the men are employed in their
fields.

Poultry keeping is within the scope of everybody and even a
small farmer can keep a few fowls with advantaze. Peopls even in big
cities and towns with some available space at their disposal can main-
tain a few birds. This system is generally termed as ** backyard poul-
try keeping ’. With a little attention, good accommodation, and
proper feeding, this eventually becomes a source of a small income.

A good hen when fed and kept properly will eat about Rs. 0-5-0
worth of food in a month and will lay eggs worth about Rs. 0—11—0.
So, by keeping 30 hens one can earn about a profit of Rs. 11-0-0 a
month or Rs. 130 a year with a little trouble. Is not this income equal
to the value of a crop ?

It is distinct advantage to keep fowls in a small way in conjun-
ction with general farming. The birds utilise enormous quantities of
waste products, grains, and vegetables that are on the farm.

The birds can be put on the stubbles i.e., a newly harvested
field and the fowls will eat the shed grains which would otherwise go
to waste, thus converting all the waste material into edible product.

The birds eat the insz2ct pests and grubs that may not be noticed
by us in the fields anl so assist to eradicate thz pests which might
damage the succeeding crop. »

In the case of a young crop the birds can bz let into the fields
when the crop is a foot high. They will get plenty of worms, insects,
etc. which would otherwise do a lot of harm to the growing crop. By
this system, the birds get an unlimited range and so the food bill fcr

the birds can be reduced considerably. Poultry manure is very
valuable.

Poultry keeping as a sidz line to agriculture does really hzlp tte
farmer in a variety of ways; so before deciding as to how this should be

started, consult the Deputy Director ot Agriculture, Livestock, Hosur.
Cattle Farm P. O. who will give all necessary help and advice.

At the Livetock Research Station, Hosur, there is a Poultry
Section which maintains birds of imported and indigenous breeds. It
is managed by trained men who are in a position to give advice to the
visitors. The natural and artificial methods of incubation, artificial
feeding and rearing of chickens, breeding and feeding of breeding hens,
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different systems of housing the birds etc. are all practised. Visitors
are always welcome.

There is a great demand for birds and setting eggs
supplies the needs of the public at a very low r
available. The breeds maintained are :—
White Leghorns,
Rhode Island Reds,
Light Sussex,

Black Minorcas,
Chittagongs,
and 6. Country birds.

The results for last year give the number of eggs laid in the pullet
year by selected birds in each breed, as follows: —

.Ul.l:s-b.)[\,,—t

ventilation hole s, ,
Average Hi
: - ghest Lowest
Breed No of SRE Vit individual  individual
) year vield - yleld
| —
- T T | J 1
White Leghorns 12 184 3 236 158 0
Khode !sland Reds 9 157 ! 181 135 fs ‘ S
Light Sussex 6 143 196 109 Jr et
/ ; Black Minorcas 3 149 167 118 ' ’
- Chittagongs 3 134 149 116 9 '&-! »
Opening should Country (Tellichery) 5 110 141 85 A%

Section

altefFnate
Part . BROODING AND REARING OF CHICKS

FOSTER MOTHER
The brooding and rearing of chicks is an important branch of

T Te oo poultry-keeping, in as much as, it is the nucleus round which the
i whole enterprise has to be built. This may b classified as ~ Natural »
and “ Artificial ”. Towards achievement of suczess in this line one
requires eternal vigilance, patience and attention to the smallest
g details.

Natural brooding and rearing. In the above method, man has
taken advantage of nature’s lessons and employed h:xns to brood and
[ re~r chicks provided they do not extend to an unwieldy namber.

On being hatched out thz baby chicks require, on first opening
their eyes to light, absolute rest as thoy have had enough exertion in

Ventilation A

,_hnol'es ' their hard struggle to wrigele out of the eggs. They should not be

¢ o o 4 o let out till they becomz active enouzh, and show a tendency to lesve
the nest.

A clean coop should be prepared and kept ready t
newly hatched out chicks which have to bz tranferred ®h
hen. Whatever be the nature of these coops. the princii of cleanli-
ness, freedom from damp and protection from extreflef of weather
conditions, should never be overlooked.

C‘??ﬁgs g M{oﬁ K
: » : ,
P o

‘_{_—'Hay
- r-—Sth

A

TTING HEN N\ e

L N
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shourll;lhi E:z,xother her} ;hould have free access to a dust bath which
aetting o fSO}tlne dl‘smfectant powder mixed in it to prevent lice etc.
n to the chickens, which would worry them and reduce their

condition resulting in thei i eq
! eir pgrowth being stunted and con
- . s
their turning oui to be an economic failure, uently

city ;Ft};ii;e:l;‘gf ca:pacxty of a hen luckily excesds hzr hatching capa-
foster from 15 tﬂnzgge '0f th.ls fact.. a good mother can bz made to
time, from otha(: ha chlcgs tncluding tlgose hatched out about the same
ing chicks and ;3 a-lrl,st.h h: knows by mgtinct the principles of rear-
cleanlines . at we have to do is to see to th: importance of

e3s, proper feadinz, and protection fron enemies such as

hawks kites ra 0
) 1y . ts, mangoos-, Slla‘( i i
. ? K23 etc. A Sm]“ wire run !

Inc iti
litele Chliecr:?rtxcy of w.eathar conditions affzcts the general health of the
e o i;l 0 a considerable extent, so, the following precautions are
o ore in tphortalnt of thos: which should never be neglected, in the
vention of hu:ﬁg :Ce - t(;le ach s et e s, looriey oo

‘ urrounding, such as we i

(3) Cold winds and draughts. tfrass pacches. fooring etc.

Artifici i
ncaboriti h:lv::zt:od of rearing. In intensive poultry farming.
recourse har i i e used to mest the large demand for chicks and

) 2 taken to artificial broodinz and rearing

e p - . :
hat it “:1!?::,1::1 wa¥ of rearing chicks has a distinct advantage, in
attondine e S l})ls of a considerable portion of our responsibilities in
o numgut ;uc details as the mother hen can do. When however
mechanica;l coeyor.nes unwieldy, we have to necessarily depend on som?
hen providis Ilt;:van.ce that would successfully replace the mother
and o }? A e chicks all the comforts such as warmth, ventilation
and spa mv:hlc 'she herself would have bzen in a position to give.
others”, “Brooders™ and ‘"Hovers” serve th: above purpose.

Th ** *s .“ T . .
a box i: tlfOSthe’r Mother” or “Brooder™ is practically nothing else but
e chicken chamber which is heated by oil, coal or electri-

cit ey . .
of):)'ilthe temperature of which is adjusted by the flame in the case

T i " . .
he “Hover™ is a cone shaped piece of metal with a lamp in the

middle, stand : :
down beloav:r\. s over the chicks like a canopy and the heat is radiated

marl’(l‘itxeredar;.sevexal types of Foster Mothers and Brooders in the
rket and this aspect of the question depends on the magnitude on
- which a farm is run.
Bmol;(:» s’fnall'farms..where 50-60 chicks are reared at a time “‘Fireless
Broo arz tc;:r(;sbe et;)s:xlly‘ r;ade locally at a small cost. Fireless broo-
e which have no lamp burning i i

rs” are g in them. The main

principle is to conserve the heat generated by the chicks themselves.
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Deocription.of “Faster Mother”. For a unit of 35 chicks, take
a packing case with the following dimensions 3’ long, 1’9" broad
and 16" deep. The lid of the box should b2 shaped like a lean to roof,
Just below the lid, ventilation holes should be provided in a row.
Chicks generally crowd in the corners and so the four corners should
be rounded off with a strip of wood. About 10 inches above the floor
of the box, there is a cardboard roof on a wooden frame which fits on
ridges and to which are suspended a number of flannel strips as per
sketches— the opening alternating. The floor of the box should have
some litter in the form of chopped dry grass etc. The side of the box
should have a ventilator 9" x 3" with a shutter which can he kept open
or closed as necessity arises.

The number of chicks should be reduced as they grow older and
in size: First week 35 to 40 chicks, Second week 30, Third week 25,
Fourth week 20 and so on.

In this kind of brooder, care has to be taken regarding floor space.
Too many chicks must not be put into this; otherwise they will be
overcrowded and they will not thrive well and may start cannibalism.

This kind of Foster Mother is very good for the districts of this
Presidency except Hill Stations.

Another kind of “ Foster Mother * or “ After Mother “ as it is
called is to get a box with a dimension of 4 ’x3'x2". The inside of
the box is lined with wire -netting and the space between the wire net-
ting and the side planks should bz f.lled in with hay, straw or dry grass,
As the chicks grow older the material can bz thinned gradually till at
last the whole lot of it is removed. The idea is to conserve as much
warmth as possible during the early part of the chick’s life and gradua-
ally lower the inside temperature as the chicks grow older. The chicks
can remain in this * After-mother * from 5 to 8 weeks.

Feeding. Experience shows that mortality amongst chicks is
greatest between the first and the third weeks; so all endeavour should
be made to push them through this period successfully. At this stage
of life, apart from adequate warmth and other comforts already men-
tioned, the ration of the chicks must be so regulited as to give them a
good start in life to develop into vigorous birds.

They must be given sufficient food but not be overfed. There is
no harm in their feeling slightly hungry which would keep them busy

scratching about in search of food.

There are a few principles in nutrition, which must be observed
in any system of chicken rearing. Rations for chicks should have
necessary nutrients to produce sufficient heat and energy and to pro-
vide all that is necessary for growth.

The first fced for chicks should be some broken grain, finely crack-
ed wheat or ragi or broken rice. 1f one can afford to get oatmeal, this
is the best food for the first two weeks.
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This should be fed on feading boards within th; easy reach of
chicks. They should however, bs tauzht to pick up their first food in
the ahsence of the mother hen; this can bz easily done by tapping the
forefingzr on the board ; thus attracting the attention of the chicks to
pick up the grains.

Hard-boiled eggs finely grated, mix21 with bread crumps, should
be given twice daily up to 2 weeks. Clean water should be avaijlable
before them always. Skim-milk and butter milk are very good and
can also be provided if possible.

Green-food. One important requirement for their growth is
green-food and as such, this should be given when they are two to

thres weeks old. When the chicks have accass for a free range on
voung grass, this need not be given.

FEEDING ROUTINE

Age of chicks. Feed. l Drink.
Up to 36 hours. No feed. Keep them in warm
. i brooder.
Baby chicks up to Oatmeal or groundoatsor finely [Clean water, Skimmilk
10 days. cracked maize or wheat or | or buttermilk diluted
broken rice d¢ pending on the | with water
ilwailability of the grain local- !
y. :
5 times a day:6 A M. 9 A M., 11 |
A M, 1P Mand4P. M. .
Feed sparingly & do not over-
feed. :
10 to 20 days. Grainfood as noted above ; at 11 ¢
A. M. boiled eggs finely grated |
with shell, with bread crumps. do.

White ants to be collected und
given to them. i

20 days to 1 month. | Grainfood as noted above but | lean water, Skim-milk
cracked a little bigger. or Butter-milk dilu-

Leaves of vegetables can be | ted with water.
hung before them for picking.

Fine shell grit and charcoal |
should be available before !

4 to 6 weeks. them always. |

Grain foods as noted above-feed ; do.

qﬂ" }limes higg,ex;,grain.l b .

She cit and charcoal as above. |

6 weeks to 314 months, Mash.g Stock Mash. '

301b. Wheat bran.

301b. Ricebran.

30 1b. Ragi flour.

10 1b. Groundnut cake.

101b Fis meal.

3 1b. mineral mixture.
11b. Salt. do.

Mix 2 parts of wheat bran to ;
the above stock mash up to 2
months and 1 part up to 3}§
months, and any green veget
ables to be chopped and mixed
with wet mash., Cooked rice |
and beef on alternate days !
for chiken after one month.

Shell grit and charcoal should
be available before them al-
ways.
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Drinking water:— Add Permanganate of Potash to drinking w:ater.
to give it a light red colour and change thf: water as often as possible;
use an eartern vessel and keep it always in shade.

Give the chicks fresh grain, ground each day in the sun.

Vices. Lack of sufficient space, overcrowding, }mderfeeding, want
of mineral matter, leaving about the weaklings w.;vhxch are not able lt10
hold their own, large variations in size of the in-mates et.c. are the
factors which are responsible for toe-pickir}g and cann'xbahsm. Most
of the above are easily prevented with a little attention and care.
Sexes must be separated as soon as recognisad. .

Perching. The ¢hicks should be percheq as scon as gossxb:e
They get better ventilation, there, than is obtainable when they are

he floor. '

o tCeouclusion. In conclusion, it must b: st_ated that there is no
hard and fast rule with regard to these little things and tt.\at common_
sense and experience alone play the most important part in the enter
prise in turning out to be a success.

(To be continued)

FLUE CURING AND GRADING OF TOBACCO
IN THE GUNTUR DISTRICT
By P. GOPALARATNAM, L. Ag.
Cotton Assistant, Agricultural Research Station, Guntur. .

Introduction. Tobiczo (Nicotiana tabacum) is a native of Mexxf:o
and Brazil (Watt 1908). It gained popularity all over the world by its
gradual introduction and acclimatisation. The area under the. cl;o;i
in the Madras Presidency is 268,815 acres, of .whlch :che Gun.tur is
trict contributes a third. The crop being an m@ustrml one, is put to
varied uses and i broadly classified into (a) cigar wrapper to;)accoes
(b) cigar filler tobaccoes (c) pipe tobaccoes and (d) ph‘xg toS accoeséb
Tobacco in the cured state is chiefly exportgd to the Umted. ta.tes o-
America and is imported in the form qf fimshed products like cigare
ttes ; decoctions ; active principles ; medicines etc. Madras anq Burma
contribute their bulk quota in the export of manufactured cigars to
Maldives; Straits ; Ceylon and Arabia (Watt 1908.) .

There are three distinct classes of persons connected W‘lth ’;}}:e
tobacco trade viz., (1) cultivators (2) curers and (3) deal(;er.s.l e;,
present article 1s mainly confined to the work of the secon Ci,as? 2
people though the same embraces in a way the work done by the las
mentioned class of persons. . . .

Of the three methods of curing tobaccq. .sun-curmg; .mr-curmg,
and flue curing, the one mentioned last is gaining ground \Tnth the cul-
tivators of this district as evidenced by the number of 'curmg sheds or
barns increasing every year. At present, the number is about 1400 in

the Guntur District.
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Flue curing i R
and the tobacci ’Si:tiol:lte: for the manufacture of cigarette tobacco
qualities : — (1) Theln ed for cigarettes should have the following
with short internad eaves should be thin and obtained from a plant
leaves should be fﬂielghavm‘Z maximum number of leaves; (2) The
paper may not bs d;;abr(:la?i Wl_th short veins so that the' cigarette
1913): (3) The leayes x;e uring the course of manufacture (Howard
to acquire a golden "s ould be light yellowish-green in colour so as
not become spongy gre boW colour on curing; (4) The leaves should
good texture and fi urnt by the process of curing, but should have
Adcock, Virginia ange flavour. Only exotic types of tobacco like
though local types Harison Special are suited for the purpose

$ grown in particular localities are used for blending:

In the Gun
tur taluk, there are some typical centres which produce

g¢nuine tobacco of both th

Thadikond e !oc.al and the exotic types.

tobaceo 1 :;i;\igeir:onda, .Panm.n. Yerrapalem etc. Inyt‘;'ne abt')l;};e;?a:;e

are annually deposit:((l)tat‘“}),n ‘wnh paddy (Oriza Sa'iva). The places.

crop that is intendng ¢ wit silt as they are subject to inundation. The

freely. This pract; (f)r f.ll.le curing is allowed to flower and set seed

the nutrition alloce iacnhtnte? the plants to produce thin leaves as

mant of tha fertilisav;Zv;?i:;m lTn;o tlhe nporaems: for ths develop.

produce the desired quality of lea\:e;)i-fﬂht:;‘\:;:f ::i::att*ct:f ;rhOP ::vlit"
: a1 th:

plants commance
. :nce the gqumm; .
tion is rai my exudation. 3 .
n 1s raised only under rain-fed cond'i‘tior’\l;h crop under considera-

Barns. The Barns of the G

(1) the full-sized ones with two untur District are of two sizes viz.,

single furnace. a stoves and (2) the half-size :
in Iime-mor::r ;l;hr;lw;lls are constructed out of r::l;hs‘szt-():t:onesbv{“l:‘
with corrugated ga]vu . as t‘he case may be. The roof ise o r:iced
the door and elacs aamsed iron sheets, Except for the v Pl:(l)w
aif tight. The inn::rn;lzs fixed in the walls, the rest of the e:tlt":)tor?;
*rooms’ and twenty. 0or space is twenty feet square pwil’tl: “ﬁvle
space included betwy nine compartments. A ‘room' isa verticsl
of t_he barn to the otelf:rtvl‘oh::st?efrﬁerl potes extending fmma on: side
equisetifoli : poles are o i 1
zontall}{ a:g :1;‘3) ?::t t;lsse? about four fest andftec:)a?::l::aa(pcagu;:;:ia
several si ) rt vertically. The ba )
typical o::? afl“‘; ;ilbf(f)zrent heights, but the oner:,se:t:n::n:t;:::u:s ':
contains five rooms y of the barn with 400 square feet of floor space
the ridged roof abovacross aq'd 5,6,7,6 and 5 compartments to suit
of compartments gi. dStartm.g from one side of the barn the number
comes just below the adually increases till the middle room which
the roof as indicated pll)tCh of the. roof and decrease with the slope of
inches length with tha ove. Split bamboo sticks of four feet and ten
inches apart such e tobacgo leaves hanging, are usually kept eight
ch that each tier will hold thirty sticks. In practice
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the number of sticks kept per each tier is much more than the
desired number. The roof tiers hold ahout 200 to 250 sticks according
ty of the barn provides

to the availability of space. The entire capaci
space for about 1100 sticks but the barn should not be over-stuffed lest

it should prevent proper functioning. In times of need, instances of in-
creasing the number of sticks up to 1,20 and 1,500 are not rare. The
lowest tier upon which the green tobacco is put is about eight to nine
feet from the floor. For a single charge, the produce of two and a half
to three acres can be arranged in a barn of the above-mentioned

specifications.

General aspects of curing. Curing of the tobacco leaf is a life

process and the activity of the cells is impaired by improper mani-
pulation. The whole process is @ delicate one and requires the
handling of an experienced expert. The method of doing it varies
with the kind of leaf grown and the object for which it is to be used.
The process of curing is very much influenced by the structure of leaf
and the created artificial surroundings of temperature and moisture.
The method of curing has to be regulated with the type of tobacco
and no rule-of-thumb method can b2 given for all kinds of. tobacco.
Th= process of curiny which might b2 best suited for cigarettes, will
be detrimental for the one meant for cigar manufacture. However
minute and valuable the instructions may be, for the regulation of
heat at different intervals of time, they cannot as a whole he followed
in practicz. but require timely judgment and modification to suit the
change of conditions. The rapidity of curing should be regulated, to
suit the type of leaf in such a way that the delicate cells of the leaf
are prevanted from losing the juices which give flavour and suppleness
to the cured leaves. If the process were to be taken at a rapid speed,
the leaves get burnt and pole-sweated, Th= curing is efected by arctifi-
cial heat created by burning coal in the furnace and allowing the heat
to radiate through metal flues arranged as shown in (fig. 1). A ther-
mometer is kept inside the barn so as to determine and regulate the
degress of h21t required at th> various stages of the curing process.
Coming to the plant it is always safe to arrange the leaves in the
barn on the day of cutting, lest tha leaves should become wilted. Even
a difference of one day either in cutting or curing will not produce

uniform colour.

Killebrew (1928) says
as an art which demands the clos
the most painstaking experience,
can succead without undergoing an appre
details the instructions he may receive be.”

It is always safe for any curer of tobacco leaf to watch a particu-
lar plant and thereby exercise judgment as to when to increase or

decrease the heat.

that * curing tobacco yellow is now regarded
est attention. the best judgment, and
to attain perfect results. No novice
nticeship, however minute in
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According to Regland’'s method there are four stages in the
qpetation of curing the tobacco leaves.
(a) The yellowing process:— Requires 90’ F. of heat lasting from 24 to 30
’ hours.

Requires a temparaturs ringing from 100" to
120” for 16 to 10 hours.

Requiras a temparature of 120 to 125" for 48
hours.

(b) Fixing the colour:—
(c) The curing process:—

(d) The curing of the stalk

and stem:— Requires a gradual increase of heat by five
degrees from 125 to 175 in the course of 9 to
10 hours.

Reddening or sponging of the leaves occurs during the second stage
and so it is always advisable to take the process slowly and prevent the

air from getting in, lest the tobacco leaf should get sweated before
fixing the colour.

It is state1 by Regland that appreximately one pound of water
must be driven out from each plant in the course of 100 hours. Under
Guntur conditions it takes four to four and a half days to finish one
charge according to the prevailing weather conditions.

Details of curing. Tha= stripping of the matured tobacco leaves
is usually done in the evening, and the leaves are heap=1 in thz field.
They are removed to the nearest barn the next morning, and stringed
on to the bamboo stricks four feet and ten inches in length as shown
in (fiz. 2). During stringing the stricks are mounted on *horses’* and
two to three leaves per loop are inserted and the string is tied to
the stick. A barn of the above dimensions can hold about 1,100 sticks
and it requires ten to twelve coolies for stringiny and arranging the
sticks on the firing tiers. 1f th2 work were to be started at 6 a. m., the
whole work of stringing and arranging the sticks in the barn will be
completed by 3 to 5 p. m., according to the dexterity of the lahourers.
To get good results, the sticks are kept eight inches apart on cool
days, and at ten inches apart on warm days. The fire is started at
once by lighting th= coal in th2 furnaczs. and all the bottom and top
ventilators are closed. The insile room temperature will he about
88° F. The temperature is then raisel to 90" F. and is kept at that
stage for two hours when it is raisei to 95 F. and kept for ten hours.
From that it is raised to 107 F. [ is th2a th> yellowing of tobacco
commences. Once again the temperature is raised to 105" F, and the
top ventilator is openead to haif of its capacity. Gradually the tempe-
rature is increasel to 115" F. and then the top ventilator is raised to
the full. Simultaneously the bottom ventilators are raied by two
inches from the wall. The leaves bagin to sweat hetween 100 to
115 F. and the water contained in the leaves along with the foreign
matter commence evaporating. The ventilators at thz bottom are
raised for allowing the cold air to get in, for half to two hours,

* A wooden frame of two vertical posts to support the sticks.
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according to the quality of leaf, and the prevailing atmospheric condi-

tions outside. At this stage, the leaf is watched very carefully and when

PLAN OF THE BARN it has b-come sufficiently yellow, dry heat is once again created and

A 0 is advanced by five degrees at a pace sufficiently rapid to prevent the
A leaves from sponging but not so much as to splotch them. With this

-

s

H ‘ end in view. one has to use his experience to regulate the temperature,
right along the process of curing.

=

L

=

. 1
4
ﬁ / (—\'\ 1 By the time the temperature gces up to 135° F. all the leaves dry

up, but the veins contain moisture The temperature is advanced as
fast as the leaves can bear and is allowed to remain for a few hours
at 135° F.  This is done as a precautionary measure. When the
sponging stage is passed, the temperature is raised to 140" F. and kept
there for three hours. By now, the percentage of moisture contained
in the leaves will be very little.

The tempezrature is then rais2d to 143° F and the shutters are low-
ered down to half of their full capacity. The same temperature is
E B I E maintained till the leaves become completely devoid of moisture. By

then, the stalks also get dried up to half of their length. The temper-

ature is then raised to 15C” & and kept so for five or six hours. It is
then the side ventilator; are closed completely. After maintaining the
temperature at 160° F. for thre= hours, the top ventilator is lowered
flush with the opening in the roof. For getting the veins and stalks
dried, the tempera:ure is raised to 165°F and even at that tempera-
ture, if they do not dry up, the temperature is raised to 1700 F. at a
time when one feels confident that the entire leaf gets dried in the

\ / course of ten hours.
The raising and lowering of temperature is manipulated by the

addition of coal in the furnace, and the opening and closing of dampers

:% _ T—ZL % and eyepieces of the stoves. When the dampers are kept open with the
o c ©) eyepieces closed, the outside air gets into the furnaces through the

. gratings and raises thz temperature. On the other hand when the

Fig. 1. dampers are closed and thz eyepiec?s are kept open, cool air gets

Ref:— A=Stove. B-:Metal flues. C=Door. direct into the furnicss and retards th: burning of coal whereby
the temperature is reduced. It takes nearly four to four and a
half days to finish a charge and the coal consumald per charge works
to one and 2 half to two tons on an average. The cured leaves
are removed with the sticks, and are kept suspended under shade
overnight. Early next morning they become soft when they are
hsaped. The heap is disturbed on the day of stuffing them,
either in gunnies or dealwood cases as the case may be. If sufficient
yellowing is not obtained in the process of curing, it is improved a bit

D:=Glass Pane.  E  Ventilator.

METHOD OF STRiNGING TOBACCO LEAVES

9.9,0,0,99.90.0,°9,99¢.
X ) . .
A ORSSIIRRISKIRRRN during the fermentation that takss place in the heaped state. The

heap should be covered and the surroundings kept cool lest the leaves
should become brittle.
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The salient features of flue curing are :--

(1) Leaves should be ar i . .
before the leaves get wmedx'-anged in the barn and the coil in the furnaces lit

2
Mir:g)ab’r:ett):ndbs of the.ﬂues should be gradual and well curved instead of their
! pt or bent at right angles, for the free circulation of heat and smoke
o (or proper {unctioning, barns should not be overstuffed.
n general, raisi .
100 Tapidly, ising of temperature should be well rvegulated instead of

5
(5} Planks should be suspended over main flues in order to keep off the evil

ect Of direct he t
n . ( ‘ t. 13 O 131‘ kep
e!f Cts f at a d to prevent ‘he Sca‘d‘ng of the to CC

(6) For sweating the enti e
; re produce in the barn, pans fill i
be kept on the main fues for supplying warm vapourl., ed with water should

7 Lett“\ in air at the me 0‘ yeHOWlnu Shon‘d be Cbe( ked ‘e 3t thB 1

(8) For regulating the te
i mperatur i
watched instead of seeing random leave: only one particular plant should be

(9) The coal used my
st be o ali ;
and to maintain it f good quality to raise th: temperature steadily

(10) The flues must b i
of heat. st be kept in a perfect plane for the uniform radiation

Gradin i .
different class‘.sesc;?cd“:lg T L a3SOTLINg of cured tobacco leaves into
work of the deale orang to the quality and colour of leaf. forms the
eraded into fioe c{a Sl:e 1hed.o“hacco trade. Yellow tohacco is usually
sard th i o
enumerated below : — e quality of leaf under each class is 8%
1st Class i~ Leaves wi ,
o (,-‘;‘,;.“LGJV&, with Foo.f texture and of bright golden yellow colour.
ss:—Leaves of bright yellow colour with areen veins

3rd Class :—Leaves
: that have become s

i . h poagy and t ) i are
. gins of varying intensities. he leaves with green m
't Class :—1 eaves that hav

e beco .
patches. me reddened and those with deep Rree€l

J6 Clags s

~—Brok . .
en and spoiled leaves which are locally known us ™ fFullskn ™

Th

(1) In:i:gcaflig:\:lers of thz Guntur District are of two classes ViZ--
{(2) Agents of thefex?(m“"z the tobgcco to foreign countries and
demand all the bore“m firms exporting tobaces. In years of good
purchased by thﬂlove mentione! five grades of tobacco leaves are
classes of toba ce ocal dealers, but in othzr years only the first four
the dealers uc }(: are purchased by the firms. In the Guatur Distriet,
graded statz nl: ase curad tobacco both in the graded and the un-
exporting o "tthe latter case, they get the stuff graded before
twelve Wo.men cf:)l'a candy 0@ cured leaf graded, the lahour of ten to
rate ranging from ;{es 4 required. Usually it is given an a contract
are graded by th (Si to Rs. 3_'8"0 per candy. The leaves after they
are known agt ;: ordinary coolies, pass on to the expert coolies who
mor im tho able supervisors, wha rectify the mistakes of the for-

2 propar assortini, ani afte: this th2 leavas of different
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classes are pa

Flue Curing & Gruding of Tobacco

prices of the graded stuff during the current year are,

Valus per b, er condy of 500 1bs

Rs. AS. 8. Rs. As. Ps

15t Class ] 9 0 280 0 Q
2nd |, (4] 7 [ 20 0 1]
Ird . 0 5 o 150 0 0
amth 1] 3 4] 90 4] 0
stho ., (] 1 U} K 1] Y] (Y]

Economics.

Balance Sheet of the tobaccu cultivator:

Cost of production of tobacco per acre

Cost of curing carting etc.

Vajue realised from one acre {i.e) two candies
of cured tobacco leat at Rs, 150 per candy

fungradead)
Difference in value

Net profit realised from one ncre of exotic
tobacco variety .. .........Rs. 200.
Balance sheet of the tobacco curer:
Capital ontbay:—
CGast of censtructing a full-sized barn
Cost of Jurnaces, metal flues. thermometer
aticks ete.

Total

Annual depreciation taking the life of a barn
to be ten years

futerest on the cipital vutlay st 6°. par annum

A single barn can have 20 charges in the season
fasting for 314 months since each charge
sakes 4 days {or completion.

Cast of coal for 20 charges at a rate of two
tons per charge und the cost of cnal being
Rs. 15 per ton.

Labour of an experienced director on Rs. 20
per mensem {0 manage two birns and Rs.
12 for an attender to mansge & single barn,
for three and a half months.

Labour for stringing. srrangiog and removing
tobacco leaves from the barn etc. {for 20
charges at Rs. 12 per charge

Petty repairs.

frectian of thatched pindal and shed for
keeping cured tobacco.

Value realised for 20 charges at Rs. 139 per
charge,

Difference amaunt.

Total

Tte rate for the ungraded stuff is Rs. 130 per vandy.

m

cked separately in dealwood cases for export. The

.
N

Rs. As. Ps. Rs. As. Ps.
50 4] 0
60 0 ¢
300 O
» 200 0 0
30 0 @ 30 0 0
o~ T
Rs. As. Ps
w0 6
0 Q0
a 0
Rs. As. Ps. Rs As. bs.
10} 0 0
60 Q O
60 0 0
77 g )]
259 0 B
v a0
50 0 0
26400 0 D
1463 0 i

%% 0 0 2600 0 ©

Net profit per season of 314 months (in round figures) Rs. 1400.
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Of late curing vellox tobacco has becom: a profession for the
non-Agricultural cipitalist of the Guntur District and hence the
number of barns is increased by hundreds every vear.
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THE VALUE OF SCIENTIFIC RESEARCH TO
AGRICULTURE. *

By Secretary HENRY A. WALLACE,
U. 8. Department of Agriculture.

[ appreciate that it is often di%izult for th: liymnin to see any earthly use in
many of the things that scientists do ani talk aboat dringz. Of whit value is it
to you ani to me, for instance, for a min to spend his timz trying to discover the
workings of naturz? How cin a min—w~e are inclinad to siy—Jo any thing useful

unless he works directly with the things that we all can touch and sce, that we
know have practical utility ?

Well, when confronted by questions like that, | think of men like PFaraday
and Mendel and some of the scientists in the employ of the Federil Goverament.
About a bundred years ago in Enzlanl Mich el Firatiy wis what we might cill
an experimantal philosopher. H:never coacarned himsalf with the inventioa o}
machines. His sole aim was to l2arn som:athing about the workings of nature.
He discoverad the principle of electramignstic iniuction, aad if you rememnber
your high school scienc:, you will r2:11l that without taat discovery we would
todiy have no mz21ns of puatting electrical en2rgy to work for us. Without Fara-
day. the amazing inventions of Elison anl Marconi would not hive baen po3sible,
and your radio aud your eleztric lights would not exist.

And Mendel, that cloistered Morivian monk who whiled aw.ay the hours study-
ing plants and exp:rimeting with t12 cross-brezding of varieties of garden pz1s—
of what earthly use was all that? Haz did it bzcausz it interat-d bim. But was it
of any use to tae rest of us? [ cin assure you that it was, for the principles he
discovered havs bzen employed by th: pliat braeders of to-day in developing
more productive varieties of every plant that feeds and clothes you. Scientists
like Mendel and Faraday wear: working in what we call purz: sziznce. They were
trying to discover nature’s fundamentil secrets, but without thought of any
practical application of their discoveries. Had some overzealous sdministrator
tried to restrict their curiosity to somz sp2cific object, or the immeadiate solution

of some highly practical problem, we would have baz2n deprived, in all probability .
of their great discoveries.

It falls upon another group of scientists to apply these basic principles to the
pressing problems of the world and turn them to practictal account. Thus most
of the scientific research in Government depirtments is applied science. The
surprising thing, however, is that even in the field of applied science fat-reaching
discoveries are made, often as a by-product of the imm :diate task.

* (Extracted from Science, May 19, 1933)
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On= of the most famous eximples was the discovery by scientists in the
Department of Agriculture some forty yeirs ago, that 2 micro-organism found in
the bload of cattle is the cause of splenetic fever, and that the diseasz is trans-
mitted by the cattle tick.

These scientists—by name Theobald Smith, Curtice. Kilg'ore _and Snlmo’n‘——of
course had no idza of the far-raiching coasequenres of ‘theu: d‘scov.ery. Faey
were intent on finling the causz o! a cattle disease, na‘t m'dnsf:(‘)vermg a fund -
menta) principle in madicine. But that happaas often in scientific reseirch.

And at other times, a scientist muy fail to solve.onc probliem, only to solv:c
another, unexpectedly. Not long agd> s»me Chemis‘ts m. the Defmrtmeflt of Agri-
culture were ex1mizing molds ~fungous growvths. that is—td find one '.:'“,t woul(‘i
produc: tartaric acid. Patiently they tzst:d one afte.j anather, u_nnl they :z‘x:]
exhausted the possibilities of 149 difarent mol;ls.‘ Finally the h?th relwar e ‘
their long s:arch with sucz2ss—but not the success tay wers expacting. .ns'tc..)‘;
of producing tartaric acid, thz 159th mold unex;?acteily praj.uced gluc}:)‘mc ac;’;
This is now useld in miking cileium glucoaate, taz oaly cucnu_m st t ‘at;m 2
injected bztwz2en the muscles, withoat cwusing abszr2sses, tr2 mr}g c:~rt.u:1h .:mm
diszases. This salt used to cost 157% a pound. As a result of this research it may
now be had for 59 cents a pound.

In on> way or another, [ have said, every _f.!rm'er in th‘e United 'St.ltfes is fu;r;l-
ing differcntly to-diy bacause of the scientific discoveries resultﬁlrfi rom state
and federal appropriations. To be spacific and as up-to-dite as possi le:, supfp(t)Ee
we run down the list of research achievements reported. by one bur'uu:i o o.:
Department of Agriculture for the past year. Bs:fore me is a summarlsg dr::ore
for the Bureau of Plant Industry and among their accomplishments 1 fin es
items:

Established the superiority of five new hybrid lines of corn in lowa Festls:
released, for the use of growers, two new lines of hybrid sweet corn t.hat w!ll he
resistant to bacterial wilt; released, for the l'xse of growers, a new wilt resnst.artlt
variety of tomito, known as the Pritchard ; introduced a new blackbetry varie §
the Brainerd, especially adapted for the West and South, and also introduce
three improved varietics of strawberry ; developed new root.-stocks fo:: Satstf;na'
oranges, and found new disease-resistant stock's f()r'Cahfornm grape vme-yla s
introduced a new sugarbeet, U. S. No. 1, that is res.lst.ant to the costly cur .yt.op
disease, and that also greatly outyields older vanenes‘; .tested some ?romxsmg
new sugarcane seedlings, crosses of Americ‘an anq New Guinea va n.etles ,.lrepgrte)
distinct progress in breeding alfalfa that'wﬂl Pe immune to bacterial wilt, deve-
loped a new variety of Egyptian cotton in Arizona.

As anot! er part of its job, this hureau investigates the stv.n:ing: hand‘ling and
processing of foods. For the year under report the bur?au sclentxsts dlscc')ve%'e(t
<mong other things, that putting spples in cold .storage lmme_dm.tely after picking
almost completely prevents soft scald: that adding su)phur-d:ox:de.to the 'sawd\'xts}:
packing of grapes retards the development of n}o]d ; and that tx:eatu?g fru:l‘s \:1
carbon dioxide before shipment is as cHective as pre-cooling in preventing
spoilage.

That is a partial report of the research accomp.li-shments of one 'burem‘l. .1l't
gives point to the statement that research can St':xblllse crop pr()(‘luctl()r') and (,kl-
minate or reduce those hazards—of disease, of c'lxmate, even of soil—which make
agricultural production uncertain. For it remains true that . though drought or
diseasc or insect pasts may raise the price of a crop by reducing the supply, such
higher prices are cold comfort to the particular farmer'\vhose cotton has h?““
destroyed by the boll weevil or whose wheat has been hit by rust. I have, I think
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:u;;l:tpf; ]secnent‘nﬁc respect for insects‘and diseases, but | question waether we

oo income&;ve;\: up to them to determine the size of our crops and the level of

o . Nor can l' forget that every year, according to Dr. L. . Howard,
€ damage wrought by insects nullifies the labor of a million men.

shm:vfht::er::: yo:;pxtxence parmitted, it' would b passible to cite instances to
. pow re arch has a.ﬁected all our mijor farm crops and classzs of live stock,

ow the patience, the skill an] the inform:d imigination of scientists employed
by the Depirtmoant of Agriculture have altere] the Agricultural maip of this
country and modified the farm prictices of every farmer in the land. Many far-
lmcr.-l are n‘ot uware.of this, for the resuits of researc reach the individual farm
PY an intricate, devivus path, but they get there just the sam:.

lf‘yo.u will agree with me on thet, I suspect you are at the simes mom:nt
q&{CSllonan_whether this research has proved to be an unmixed blessing. For
science and invention, you will say, have not only made it possible for us to pro-
duce enough ty go around ; they hive madz it possible for us to pole up towering
surpluses. which in turn seem capible of bringing our whole economic system
crashing down around our ears.

We cannot deny that whea scientists in the Department of Agriculture
der‘Opa variety of wheat that produces five bushels more per acre than the
variety commonly grown. one result miy be, and often is too much wheat. When
our medern knowledge of nutrition enables one bushel of corn to go as far as two
bushels did in the pioneer days in feeding live-stock, one rasult miy be too much
pork and lard. Of late years the Depirtment of Agriculture and the Colleges
lfnve been aware of the problem. They have tried to mest it by he'ping the
individual farmer adjust his own production to changing market needs. They
have hoped that advice and complete informition on supply and demand would
suffice. Where they have been remiss, in my judgment, is in declining to face
the fact that the individual farmer cannot ndjust his production intelligently,
unless he knows, with some degree of certainty, that his neighbors will do like-
wise. Anditisto face that fact realistically that the new farm bill has been
drafted. The essence of it is collective action, by all the producers, to sccommor
date their production to the market that actually exists.

Our expenditures for science, our efforts at increasing productive efficiency
have in no sense been unwise. Certainly no thoughtful person could approve tha
abandonment of scientitic research. or the relegition of our machines to the
ash-heap. To do th t would be Jike abandoning the use of automobiles beca}lse
we have automobile accidents. As a rule, the fault is not with the automobiles
but wit : the driver

It is not the fault of science thit we have unused piles of wheat on Nebrask
farma and tragic breadlines in New York City at one und the samc moment.
Rather it is because we have refused to apply science to the development of
social machinery, machinery that will regulate our economic system to the end
that what'we produce can be equitably divided.

1 am not one to ask for less efficiency. | want more, and [ know that we can
Ret far more. But | want the efi:iency to be coatrallel in such n waiy that it
does more good than harm. | want to see the farmers of the South grox 300
:::::‘::"“’"vn per acre insteid of 150 pounds, ani the firmers of the North 50
cow m:;" P:'d:m instead of 38 bushels. [ want to see the average milk
why our hogs :::nt\u(l,: b:l:“‘l‘ fat per year instead of 20). And | s:e no reison
from 6 bushels of com’h“::dd' ::o'; gr::.u::i :00 pounds of pork on the average
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These things can all be done. The research now going on will make it
possible, and will pave the way for countless new agricultural achievements as
well. Only the other day I learned that research now in progress indicates that
crops grown in some regions of the nation have a higher nutritional value than
apparently similar crops grown in other areas. If further study bears this out,
the consequences will certainly be far-reaching. We may have a new agricultural
map a decade from now. The research job, far from being done, is only well
begun. We shall need new varieties of cereals and grasses to resist diseases better
than those we now have. We shall have to keep cutting costs of production by
increasing yields per acre. Methods of cultivation, like methods of feeding and
managing live-stock, must be subject to continuing investigation if we are to
keep abreast of the continually changing economic world about us.

When our Chemists, not long ago, discovered an economical method by which
bagasse. a sugarcane wiste, could be mide into high quality cellulose, suitable
for rayon, we patted ourselves on the back for an achievement of considerable
importance. But over in the Bureau of Chemistry and Soils is a small bottle of
a brownish czllulose substance called lignin, which was derived from the corn
plant after many years of experimentation. The chemist will tell you that lignin
is one of the principal parts of woody plant tissues: that it can therefore be
obtained in abundince and it miy yield a startling new collection of products.
Already he has discovered in lignin such compounds as phenol and creosol
Lignin may yet rank, in its rich potentialities, in its influence on disposing of
farm wastes, with our major chemical discoveries.

No, the job of scientific research in Agriculture is not over, nor will it ever
be. But to-day we have a new job a new field for experimenting—that of social
control. Research to increase productive efficiency, to widen markets, must
continue. Eliminate the less important research activities, in deference to the
need for economy ; get rid of the dead wood in our scientific organizations—but
keep the men of science at the tasks which will always need doing. And add to
the old jou: the one that has been begun so well. this new job of developing the

machincery of sociil control.

' Rotes and Comments

I. The Problem of unemployment. We commend to our
readers two schem=s proposad to s )lve the problem of unemployment.
Jne is that of the Ditector of Aegriculture, Bangal, and th: other a
similar one from the Director of A+riculture, Mysore. The Bangal
ch2me institutel in 1928 at the Governmeant Agricultural Farm,
laridpur provided for the employment and traininz of twenty educated
niddle class voung men of all castes. These wera tautht the ordinary
ivocitions of an average Indian agriculturist on a scientific basis.
[hey wer: paid twelve rupzes a month. Treatei as ordinary farm
abourers, they are required in all respects like the other farm-labourers
o perform with their own hands all such operations as ploughing,
addering, weeding, jungle cutting, carrying baskets of manure, clean-
ng cattle-sheds, transplantin1 paddy in mud, cutting and steepin? jute
ind extracting fibre therefrom for which operation they had to stand
n water for hours tozeth2r. They were not permitted to draw any
Mlowanz2 from their homes, although all of th>m invariably belonged
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to respectable families. They had to attend to thair owa needs with-
out the aid of servants. Afrer a year’s training of the kind, they were
given ttree bighas of land reat-frea for the first thre2 years and a loan
of two hundred rupees with which to purchase agricultural implements:
The only condition imposed was that they should not employ an');
labour but should till the lands themselves. At the end of three years
a ryotwari settlement was made in their favour. ) -

The scheme propos:d in Mysore is also a similar one and the
l.un'js g.ranted to youny m2n are situatel in th2 Naw Irwin Cinal
irrigation system. In these days of k221 compztition amon 1 University
educatel men thara is nothinz so proStable us goinz back t,o tha land
to realise the dignity of manuil labosur and earn an honest living which'
Mother Earth will always supply. \We are sure th= Madras Govern-
ment would also adopt a similar scheme in th: wake of the special
courses in Agriculture they have recently instituted at the Coimbatore
Agricultural College.

_ II. The Indian Suzar Confersnce. A Conferenc:in connection
\.wth the subject of suyir in Inlia wis hald at Simlh o1 th 10th
instant to discuss various important items conns2cted with th> suzar
¥ndust3‘y and its future in India. It was a well representel gatheri:!z
u:ncludmg members from almost all the provinces including administr;l:
?we heads, scientific and technical experts, capitalists and all othars
mtex:ested in this important subject. It was presided over by Sir
Fazh-Hussain. The following were amon« the more important ques-
tions that are arrunged for discussion at this conference

.(1) whather, having rezard to th2 preszat d~mniad for susar in
India and its possible expansion in the future, th2 present rate, of
develcpment of the sugar industry is satisfactory, excessive or in-
adequate :

(2) whether either the susarcine growers or the sugar manu-
facturers are unduly henefitted at the expense of the consumer and
whether the benefits of protection granted to the industry. are heing
fairly distributed between the different interests: -

.(3) whether in the interests of the sound development of sugarcsne
cultivation and of the sugar manufacturing industry, it is desirahle
and practizable to regulate the relations between sugarcane growers
and sugar manufacturers hy zoning., licensing of factories.
fixation of cane prices or other means :

(4) whether legislation is necessary for the better regulation of
the Indian sugar industry, and if so to what extent such legislation
should be central and to what extent provincial.

We have no doubt that as a result of this important conference

tht.a sugar industry in India will surely have a verv prosperous and
bright future.

July 1933] Abstracts S 37

III. The College Day and Conference. We very mifch regret
to have to announce to our readers, members, and well wishers that
the College Day and Conference propossd to be convened this month
had to be unavoidably and unexpectedly postponed to some -time in
September. This is due to the fact that our president-elect Sir T.
Vijayaraghavachariar had to leave for England and may not be able to
be in Coimbatore before September. As we are very anxious that we
should not miss the opportunity of securing such an experienced and
able gentleman occupying an important position in relation to agri-
culture as Sir T. Vijayaraghavachariar we have proposed this post-
ponement. We hope our action in doing so will be appreciated. The
exact date of the conferenceand connected functions will be announced

in due course.

ABSTRACTS.

A milk calculation formula for use at Tropical temperatures. Herbert
‘Hawley (Analyst, 1933, vol. 58, pps 272—274). As Richmond’s milk-caiculation for-
mulae have been worked out for 60°F and thereabouts and are suitable for
« temperate" climates only, the author has, as a result of numerous analyses,
worked out the following formula which is claimed to hold good for tropical
temperatures (about 85° F):—

S.N.F.=02372 G D+0328 F, where S. N. . represents the percentage of
solids not fat, F the percentage of milk fat, D, the specific gravity as determined
with a glass vessel in air at 85" F. compared with the weight of water held by the
same vessel at 60° F.. and G. is 1030 D.—109). The formula has been tested on
many hundrads of tropical milk samples and works equally well for Madras cow
and buffalo milk. It usuilly gives results for genuine milk accurate to 027 of
solids not fat. Errors exceeding 0'2 7, are almost invariably associated with milks
containing a large proportion of added water. Tables are given for 02872 G/D
an@ 0323 F to simplify calculation of result, but corrections for deviations of
temperature from 85’ F are not stated. (C. N.)

New Experiments in Electrofarming. S. S. Nehru (Bulletin No. 62. of
the Dept. Agriculturs of the United Provinces, 193¢). These experiments are in
continuation of work already reported in Bulletins Nos. 53 and 61 of the
U. P. Dept of Agriculture and the results confirm previous findings that
plants bath in the vegetative and sz2i coadition respond powerfully to light
doses of electrozultural treitments like radiomagnetic beds, sparking treatment,
violet-ray and X ray application etc. Cotton seed subjected to X ray or radiomag-
neti: treatment graw well at 6,702 ft. altitude and bolled profusely while the non-
treated se=d does not grow under the conditions. Resistance to pink bollworm
and root-rot w:s greatly increased by the electro-treatment of cotton seed.
Provision of radiomignetic beds and sparking of seed markedly improved the
quality and yield of vegetable crops lik» ciuliflowers, p2is, onions, pumpkins,
carrots, beans, chillies etc. Badly mildewed rose plants when surrounded by
radio-magnetic wire netting. racoverad anl produced bigger flowers than normal
healthy plants. The effect of electro-cultural treatment of the seed of Barley,
peas, and mustard was found to persist even in the fourth generation, where the
treated plants ripened atleast one month before the controls. The Bulletin gives
details of tests made with numerous other plants and quotes successful results
obtained by other workers expcrimeating with the method in other provinces
of India. (C. N,
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Two systems of fseding Dajry oows.—High Roughage and Low Gran
versus Low Roughage and High grain. J. B. Lindsey and J. G. Archibald.
(Bullstin No. 291 of Massac'iusetts Agri. Expt Stotion, 1932 ) This bulletin reports the
results of an investigation, extending over three and a half years from 1928 to
1932, on the relative merits of two systems of feeding Dairy cows. One gf these
systems involved the feedingof a relatively larger amount of roughage and a
smaller amount of grain; the other involved the feeding of a relatively smaller
amount of roughage and a larger amount of grain. Two batches of Holstein cows,
nine in each batch, were feds * the high roughage ” group with approximately
one pound of grain for each 44 pounds of milk produced, 35 pounds of silage and
as much hay as they would clean up; and the *‘low roughage” group with
approximately one pound of griin for eich 2% pounds of milk produced, 20
pounds of silage and hay as above. The following inferences were drawn from
the comparison:— (1) The cows in the low roughage group maintained their
general appearance rather better and made larger gains in weight than did those
receiving a relatively large amount of roughage. The latter tended to bz thinner
and more rough coated. (2) The cows in the low roughage group produced more
milk on both a daily and a yearly basis. Their lactations wer: slightly shorter
but so also were their dry periods. so that their average productive period per
calendar year was slightly higher. (3) The cows in the low roughage group made
slightly better use of the fesd they consumed as evidenced by the fact that they
required 77, less dry matter and 27% less digestible nutrients to produce 100 1bs,
of milk. (4) The cows in the low roughage group maintained their milk pro-
duction from year to year somewhat better than did those in the high roughage
group ; the former were somewhat nearer normal in productive function than the
latter. (5) Regarding the economics of the two systems feed, cost of milk pro-
duction was practically the sam= for both groups. The higher roughage system,
however, involves a smaller cash outlay; and an additional saving may be effected
where that system is used, if the farmer is able to grow his roughages for less
than the current market price. Asaresult of their experiments the authors
conclude that in order to keep cows looking well and producing somewhere near
the limit of their ability, reasonably liberal grain feeding must b: practised.

(C. N.)

The Chemical Compasition and Nutritive Propoerties of Milk as affeoted
by the Level of Protein feeding. Part 1. Chemical Composition by A. E.
Perkins; Part 2. Nutritive Properties by W. E. Krauss aund C. C. Hayden.
(Bulletin No. 515 of the Ohio Agrl. Expt. Station, U. S. A. 1932) (1). Fxperiments on
Holstein cows, carried on sincs 1920, on the effect of diferent nutritive ratios
ranging from 1:2 to 1:13 on the chemical composition of the milk, shows that the
protein level of the ration supplied to cows has practically no effect on the
character of the milk—the fat. lactose, solids and protein nitrogen being of the
same order as in the controls. The only variation which is consistent and
progressive from group to froup is the pzrcentage of residual or non-
protein nitrogen in milk, which incress:d in amount as the level of
protein feeding incressed. The portion of the non-protein nitrogen which
shows the greatest amount of variation in response to increased protein
feeding, is the urea nitrogen which is increised eightfold from the lowest to the
highest group. Amino nitrogen and creatine—creatinine nitrogen are slso
apparently affected to a lesser extent. The increase in non-protein nitrogen
appears to be coupled with a slight increase in the protein of albumin on the
highest protein feeding, The character of the fat as indicated by the saponific-
ation value, the Reichert-Meissl value, the iodine value and hardness has
apparently been unaffected by the level of protein feeding. ['he great extremes
in protein feeding employed in these experiments have produced only relatively
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minor variations in the composition of the rc’:sultfng. milk. .Her‘n’ce the aut'::%r:
arrive at the conclusion that no changes of major s:gmﬁcaPc? in t' e czmp]os: 11 ;
i d be expected from the relatively small variations in t e levelo
o mﬂ'k x;eeding of dairy cows which are likely to be encoun.tered in practice.
Pro.t:l;l 'f‘eon experiments with albino rats and heifer calves in ord?r to test the
o 'u' o x lue (l:f milk produced by cows fed extremely high—protein, extremely
Tow prot N d normal protein rations, showed that vitamins A and 'D were
o prote(;t;) utnvitamin B (complex) showed a response, indicating a relationship
ll;:::::;etheulevel of protein feeding and the amount of Vi‘tamit}mB" ct:lr;ng})e:‘):
i o itk cc of * protein mi a
secreted I e I"Sv::rgfre::i:(;l tr:l::flowlbnor;al l:zrowth on a b'asal diet
No difference was found in thebto]tal nu:ritllve t:,f;et;té
i ilk feeding, or in the biological value
ba::dp::ttet;:sm::::: (:)tne::il: s;::: g::ltilkof protzin intake. The authors conclude
mi . .

that cows may be fed rations varying markedly with respect to protein quantity
1

: s i i e of the milk produced on
without materially influencing the biological value o (C. N.)

these rations. -
Studies on the Nutritive value of n::m‘. 1;|.V1\;h:5 alf(':::s:'JP;“:;:g:::? oGn
milk. y W. k. y J. H. .G,
”m‘b“ o (nl: tl';:::v':.l‘f'::.'.;;’8.0";':':::)"n'o Agri. Expt. Station U . S. A, 1933). Nut.ritio.n
w”l'l St l'll)' o rats to test the effect of pasteurization, if any, on the biologi-
e kmshowed that rats fed exclusively on cow’s milk. Whethe'r raw or
teurised, soon'developed nutritional anaemia and died. Ha.emozlobm deter-
Prinati a'nd red cell counts showed that nutritional aniemia develope.d on
mmatl?!:; f milk at about the same rate. The anaemia was related to. deficiency
'“Ch e a d iron in both raw and pisteurised milk. Copper and iron det?.r-
m'c:ri?;rsa:holwed that no loss of these elements occurred under coEnmercu-:l
:::ditions of pasteurization (heating to .143"——144-" F.or6;1 ‘()3 fgr':l"o :ld:;;ri?:s :)r;
closed vessels). When the factor of anaemia was el.xmmat by « ;1 yt ditions of
d iron to the milk fed, (as an exclusive diet), no sngm. cant
o a: in the total growth of rats fed on raw or pasteurised ml!k over a
vus'founf tl elve weeks. The calcium and phosphorus in pasteurised milk are‘as
p?m')d ° “tl ble as in raw milk. Using standard methods for detet:mmgng
rt.eadlI.Y avalBa C. and D, it was found that pasteurization does not affect v1tam.ms
G, ane AI; t; t‘destm):s at least 25 % of the vitamin B in the origina'l raw milk.
A Gt .f ::ilk were tested for hardness of curd; after pasteurization, 16 were
o samplest en were harder than before pasteurizition. The work of th? px:e-
o nors d of others show that the main advarse afect of pasteurization is
e N eatrnction of vitimins B, and C. Bottle—fed infants constitute‘ the
i uch as cow's milk comprises their sole or
ntef 1 mc:;t azt ttl(:ebiu‘t:f;:ei'e::‘:);sm:‘nd in such cases the supplementary.' feet:ling
f)?l{‘aofo;(;oricﬁ‘l:‘in vitamin B (cereals, green vegetables, egg yolk etc) and vitamin C

. N.)
jui lemon etc.) (C
. juice of oranges, tomatoes, . .
(eml)bsovption of Vitamin B (B) by Plant tissue by Carey, D. M)‘"’?;, and t1\}:[(?1'g
i nemistry . 3. pp. 731—735. e authors
jorie G . Biol. Cremistry, 1933 vol. 100, No . .
lOl'l: b Abterli:‘i]:::rexperiments on the pickling of vegetables wnt.h rice bren and
i:l: hetl:eu ;’lonnd that the Chinese Cabbage (Brassica c'rinensis) gained as TUCh ::s
i igi i i in B;) in spite of careful precautions to
time:s the originil value in vitamin B,
?::‘s'l; ;ff the traces of bran, after pickling, before test. If the same veg.etabl.e was
ickled with salt only, it was found that it lost 50 7. o{. the ‘ong}nal vitamin .Bl
gontent. Tiele results indicate that the cabbage acquire: vnt‘aml‘n B1 from. rice
bran probably either by diffusion of the water—soluble vitamin into the tissues
of the leaves or by the absorption of vitamin B by leaves. Sucp t.ransferencfe of
this vitamin from the pericarp or outer layers of the rice grain into the inner

of * low protein milk
deficient in the B complex.

cal value of mil

a partial destruction
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portion or endosperm when the rice is parboiled. has been shown to occur by

Aykroyd (1932, Jour. of Hyg. vol. 32, p. 181) These results could be utililed to ad-

vantage for increasing the vitamin B content of our diet by using rice bran in the

salt-pickling ot vegetables and probably also in the cooking of vegetables. (N.P.)
»

Gleanings.

Artificial control of sex in the Frogany of Mammals. N K Koltzoff and-
V. N. Schroder of the Institute of Animal Breeding, Moscow, write in * Nature ' as
follows :— Genetics and Cytology prove that the sex of the progeny of Mammals
flepends upon the sex of the spermatozoon fertilising the ovum; t-e ovum itself
is not determined as to sex. The * female’ spermatizoon possesses an X-chromo-
some, the ‘' male’ possesses a Y-chromosome (or no sex chromosome at all), while
every ovum his an X-chromasome. Male determining and female determining
spermatozoa are mixed irregularly in the sperm. Therefora thera is only one way
of controlling the sex progeny in Mammls, namely by separating t-he male-
determining from the female-determining spermatozoa.

Spermatozoa with X- and with Y- chromosomes are derived from one asym
metric mother (X +Y) cell : it was accordingly nitural to suppose that they would
carry electrical charges of oppnsite sign  We accordingly tried to isolate them
w:t!x an clectric current. Most living cells during cataphoresis go to the anode,
their surfaces being electrically negative. When we pissed an electric current
through horse or rabbit sperm in physiological solution, we found that part of the
spermatazoa went to the anode, part to the cathode, while the rest remained
somewhere in the middle in the horizontal part of Michaelis apparatus

We have artificially impregnated three female rabbits with threc portions of
sperm»after cataphoresis. The female impregnated with anode spermatozos pro-
duced six young, all of the female sex; the secend, impregnited with cathode
spgrmatozoa, produced four miles and one female; and the third, impregnated
with the central fraction left between the two pole: of the Michaelis apparatus,
bore- two males and two femiles. So far, this is the only experiment we have
carried out on artificial impregnation with anode- and cathode- spermatozoa.
und we propose to verify it on a larger scale. However it is most improbable that
the resuels were due only to chance. The only exception to what we expected
was a ferr.mle born after fertilisation with cathcde-spermatozoa which can
he expliined by the difficulty of obtiining complete isolation by mechanical
means of three varieties of sp:rm in a Michaclis apparatus.

(Noure, March 4, 1933, p. 329.)

ln‘ncts And Microstimates. It is well known that when water is exposed to
firy.mr, evaporation takes place and the liquid becomes cooler than its surround-
ings; sf'hen a dish of water is placed in still air at 3)°C, the temperature of the
w-.n'er 13 sometimes considerably lower than thit of the air. The amount by
which the water is cooler depsnds upaa the humility of the air. for the Jowering
of the temperature is directly proportionil to the rate of evaporation, which is
governed by the saturation deficiency. In our expzriments, when the air in the
room has a humidity of 73%, then the tempsrature of the water is 279 C. and
?vhen t.he humidity is 40 % ; then the temperatare is 22 C. The air
immediately above the water in the dish has approximately the same
temperature as the water, Exporiments have shown that Culox Jatigons is killed
by an exposure to 41" C for an hour, and it is suggested that its habit of resting in
damp situations has enabled this insect to survive in countries where the shade
temperature is frequently considerably above 41'C. Many insects which are

Tuly 1933] Gleanings 321

found in these situations are probably attracted there by the lower temperature
and not by the high humidity. The large fall in temperature due to evaporation
means that the conditions to which miny insects are subjected are even more
different {rom those measured by standard metereological methods than is usually
reilised. In experiments with a number of different insects, we have, shown that
exposure to dry air is usually more rapidly fatal than exposure to moist air at
the same temparature. At first sight, this would imply that, for any given tem-
perature, the higher the humidity the more favourable the conditions for these
insacts: but it is possible that the effect may be the reversz, for the high atmos-
pheric humidity will prevent evaporation and raise the temperature to which the
insect is actually subjected. For example, in air at 35° C with a relative humi-
dity of 90 %, the temperature of the water would be 33 C (assuming that 2'5 mm.
saturation deficit gave a reduction of 1° C which was the amount found in our
experiments). If, however, the air was at 40° C and had a relative humidity of 107,
conditions would prove more rapidly fatal to many insects than if the water
were only be at 29° C. We should like to direct the attention of Entomologists to
these observations, in the hope that they will study the climatic conditions of
the air in wells, over collections of water, in rot holes and in other places where
insects are found resting. (H.S. Leeson and Kemeth Mellanby in * Nature', March

11, 1933, $. 363.)

inherited Resistance to Infectious Diseases. Studies with mice at the
Rockefeller Institute, New York, show that resistance to disease isa heriditary
trait like color of eyes, hair or skin. Strains of mice highly susceptible to or
highly resistant to a given disease may be segregated by selective breeding, Dr.
Leslie 1. Welster reported at the Washington meeting of the American Associ-
ation of Pathologists aud Bacteriologists. Starting with a strain of mice 37 %
susceptible to mouse-typhoid, he selected Jines 857 and 157 susceptible, res-
pectively. The 85 7, susceptible lines were descendants of mice highly susceptible
to mouse-typhoid while the 15 ¢ susceptible decended from relatively resistant
mice. Resistance factors are dominant and not sex-linked, Dr. Webster found.
Mice from strains resistant to disease were heavier but not more fertile than the
susceptible mice. The tissues throughout the bodies of these resistant mice
seemed less sensitive to the organism causing mice-typhoid than did the body
tissues of susceptible mice. This suggested to Dr. Webster that the heriditary
factors giving resistance to disease exercise general rather than Jocal influence in
the animal body. These heriditary factors concerned with resistanceor susceptibil-
itv to disease can operate against a number of but not necessarily all harmful
agents. So that an animal, possibly a man or woman, may be born with ability
to resist attacks of a number of diseases, but still may be susceptible to'a few
infectious diseases (Science News, Muy 12, 1933).

World Production And Uss Of Soap. The estimitel world productiona of
soap in 1932 was 4'7 million tons, according to figures published in Die Chemische
Industrie (Mar. 18,1933, p. 197). Of this, 2'5 million tops were made in Europe,
1'8 million tons in America, and 300,000 tons in Asia and Africa, Almost all
countries have increased their production over the pre-war level. In Russia
production has been tripled, though it still represents only 25 kg., per head of
the population. The greatest use of soap per person is in the U. S. A. (11'5 kg),
whilst England has a consumption of 9kg. per head per annum. (Chemistrandy
Industry, April 21, 1933).

industry in Madras. The report of the Department of Industries iju Madras
for 1932 emphasises the great need for changes in the Agricultural policy of the
Madras Presidency. It is pointed out that there is no reason why much of
the land now devoted to growing rice should not be utilised for crops such as
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sugar cane, some 80,000 tons of sugar having been imported during the year. The
figures with regard to silk production are of considerable interest. 60 years ago
silk production in India was very much on a par with that of Japan, but today
Japan produces 65 7, of the world's silk and India less than1 %. The amount of
mining in the Presidency showed considerable reduction during the year. Only
5433 tons of manganese were mined, as compared wigh 35,000 in 1929, whilst the
output of mica, magnesite, barytes and ashestos was also much lower. The tann-
ing industry, which is of considerable importance in S. India, also showed less
activity, The evidence of the report regarding sugar manufacture is that there
is considerable scope for improved methods of extraction with the employment of
centrifugals and centralisation of supplies in small factories. (Clomistry and
Industry, May 19, 1933).

World Productoin Of Artificial Silk. According to figures published in
Die Chemische Industrie (Mar 11,1933), the world production of urtificial silk in 1932
was 232,8000 metric tons, compared with 140,000 tons in 1927 and 35,000 tons in
1932. The 1932 output represents 80% of the capacity of the existing plants, the
chief producers were: United States (59,300 t), England (32,900 t), Italy (32,100 1),
Japan (29,200 t), Germany (28,000 t) and France (21,000 t). Production in England
and Japan showed a very considerable increase compared with 1931, but in Ger-
many and the United States there was a decline. Over 80 % of the 1932 output
was by the viscose process (Chemistry and Industry, May 19,1933).

Mysore Soap Factory. The report of the Department of Commerce and
Industries, Mysore, for the year 1931—32 shows that during the period under
review the total output of soaps in the Government Soap Factory was 240 tons as
against 260 tons during the previous year. The sales amounted to Rs. 4,94,539
against Rs. 4,61,.940 during 1930—31. In addition to soaps, the factory produced
several high grade toilet preparations, such as vanishing cream, boot polish etc.
It has since been decided to take up the manufacture of tooth—paste also, in the
factory. The preparation of certain medicinal drugs and hospital necessaries
from materials available locally was under-tiken in the industries—laboratory
attached to the soap factory and these articles are being supplied to the medical
department. During the year, the factory was enlarged by the construction of
additional buildings and installation of new machinery. The Turkey Red oil
plant which was sanctioned last ycar was erected and 10,045 pounds of oil were
produced and marketed (Mysore Eronomic Jowrnal, June 1933).

Remedy For Ranikhet Disease Of Poultry. Step: should be taken to have
sick fowls destroyed and burned as soon as the first symptoms of the disease are
noticed The whole range of ground used for the birds should be thoroughly
disinfected by spreading quick lime over it. Birds should drink nothing but
medicated water containing rcctified tincture of lodine at the rite of one tes
spoon to a gallon of water till such time as there is the leist possible fear of thc
disease being about the place or near about. Water dishe: should be thoroughly
washed, cleaned and disinfected every morning. Crows which are the chief source
of infection skould be prevented from eating and drinking from the birds’ food
and water dishes. Do not throw away on streets or heaps of rubbish the infected
dead brids. Ar indigenous remedy * Curc-Al-Pills” prepared by Mr. Mushtaq,
Ideal Asil House, Post Office Chuchakwas, District Rontank, has been siid to be
efective against the disease. (Indian Poultry Gasetts, vol. 21, No. . Afril, 1933).

~ Review.

Vernalizaton or Lyssenko's Method for the Pr.o-tnatmont of seed. R.;O.
Whyte and P. S. Hudson (Bullstin No. 9 of the Imperm.l Bursau. of- Plant GGBM?',Z'
Cambridge, England.\ 2sh.6d; Morch 7933?. The l.mpenal Bureau of lext.them;l 1c 1:
deserve the thanks of the English knowing pu!)hc for .the promPtness wi v; “n
they have brought to their notice some very interesting expenme_nts u'o;v e'le 5
carried on by Russian workers on the pre-teeatment of s:zed matenlal wit av:lx!en
to shortening the ripening p:riod of crops. There w‘ere_ days not, Kngfagg;dmiz
important work in foreign countries like the .pedvogw:al resea:;: Mcf CherliCh,
Glinka and others in Russia and the manurial experiments o _ 1;5 be ”'h,
Neubauer and others in Germany, went unheeded ‘far‘ year: Sm"t ;‘ ntgannd
scientific press, but with the recent improv?d .orgamsatxon of Soil, aof end
Animal Bureaus in England, we are apparentiy in for more uptodate ne'ws
scientific work in other countries.

The new method evolved by the QOdessa .workef‘s, som.etim.es" c.allegl aft:rx;
Lyssenko, its chief exponent, is known in Russfan as Ja'rowzat‘z‘m . mr :r‘:n i
as = Jarowisation™ and has been transliterated into l.inghsh as * vernalizati ;ed:

d aims, as noted above, at the pretreatment of seed in suc':h a way as to mar 1
e horte: later on when the seed is sown. Such an arti-

ly shorten the p.riod of ripening
ﬁ’::ial hastening of the ripening stage even by a few weeks, may find several

economic applications, eg. in the introduction of better yielding stra‘in: int(l)’
areas where they cannot be introduced at ?resant on account qf their onget
period of growth, or sy, in obtaining full yxglds from chfps w‘hlch at presen
owing to sudden change of season at the ripaning stage, end in failure.

The principle of the method is based on the fact tl}at plants require : deﬁg_ltte
quantity of light and darkness, besides other facftors like te.emperatt.:re, un::l. 1uy
etc. for the completion of their maturation period, and t.hxs quantity (especia ly
u darkness ") can be given to the plint even in advance and rem;u:
stored by it. It is well known from the wor}c of Garne:r. Allard and o!:hers t au

hotopariodism exerts a powerful influenc: in controlling the vegetag\ée. as we
2: reproductive functions of the plant; but as the C(])ntr.cl).ltoi ‘f’h&teosze;;ﬁe;?:t?:n‘;

ald scale is not a feasible propasition, the practical utili ‘y of the bserv :
i';l:vse:glrelimited. When howaver, Rz'lsumov show:d the bresndglt::v;:lt w(;: rzfitseex(-i
effect * of previous applications of light and darkness, t e.:u :n  was raised
from the plane of theoretical interast to one of "e?onoml 1intperesﬁng, and
Lyssanko has exploited this aspect. <.)f - after-effact ' in a very

to develop a method of practical utility. ' l

In the words of theauthors of the present pampﬁlﬁet;‘t:s:zx:oiz f::gaﬁzxt:::r

is i 2 s growds’ as ex:im !

e ent ths:it tl:ze l:;‘c);—::: :fo{‘d:vr;:p:nait" or tl'?e transition from one stage ‘to
o a:‘th rel:)roductive cycle, are two distinct phenomena, not necgssanly
another'o.' t one another. Consequently, it is possible to influence ‘one of
e cesse o'thout of necessity interfering with the other. T-he plant may.be
the'processes e rtain period to the influences which favour its reproductive
z:’eﬁf.:::: i:l:;:ing.z which time its growth is temporarily hek'i in c.heck. n:d
may later be teansferred o other conditions fevoutoR KOTIL T U od
C re duly accelerated.

:;::ras::zi:;:nm: basedyon photoperiodism alone, is il‘lustratec: by th: f‘:c;:
that in the Odessa experiments an accelerated repron?uctlve deve opmenf th\
accompanied by a vegetative development actual‘!y in excess of that o e
control plants grown from ordinary untreated seed ".

in regard to
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An fmportant point to note is that while the physical factors iafluencing
Yegetatwe activity cannot be stored to a great extent in advance by the plant in
its very yox.mg stages (therzby to ensura active vegetative growth later on even
?bould environmental conditinns prove unfavourable), in the case of the factors
influencing the period of reproduction (light or darkaess, temperature, humidity.
etc), these can presumably be stored in any earlier stage of a plant's life, and
when so 'stored. the plant can progressively piss on to the flowering and ripening
stages without waiting for favourable seasonal conditions. Tais cipacity for
storage of' tlfe maturity factors appzirs to extanl to even the earliest stag2s of
the pl?nt s life, so that the Russian workers have elaborated a convenient method
of su'b)ectiag sprouting seeds to their process of * vernalisation’ (or supply of the
required maturity factors) in the laboratory prior to sowing in the field. They
explain the rationale of the *vernilisition’ process by subpooing that in the
sexual or reproductive phase of the plant's life, a sequence of biological changes
have to take place, for certain stages of which a definite quantity of light or
darkness. heat or cold is necessary. The abssnce of favourable s:asonal conditions
and a consequent withholdal of th2 above requirements at the ripening period
naturally delays the further progress of maturation; but whea these neusurs;
Iactf)rs areartificially supplied in advance even at the * sbi-outing-seod" stage.
the 1mp'artant biological links (or chinges) are alreidy formed in the seed and
hence ripening proceeds at a steady and quick paice.

) Now, the amount of dirkness, humidity and cold which a plant raquires for
gon?g tht:ough the successive stages to completion of its repcoductive phase,
varies wx'th the kind of plaat. To take some specific problems solvel by
Lyssenk.o s method, we will first consider the caszof spring-wheat, which it is
found difficult to cultivate in the s2miarid zones of the Ukranian steppes, on
a.ccount of the high summer t:mperature, waich dimig2s the plints just at the
time they are coming to ear. It would, obviocusly, ba a great advantage if the
date ?! ear formation could be advanced by a period (IS to 20 days in this case,
sumcxent.m escape the high summer temperature. This hastening of maturity has
ll‘)een ac}ue\fed by subjecting the seeds, prior to sowing, to the process of

Yernallzatlon ", by allowing them partially to germinate, then arresting germin-
ation and keeping the seedsin darkness at a tempzrature of 3° to 5° C and moisture
content of 50%, for a period of 12 to 15 days. Such “ vernalized’’ seed, eared 17
days in advance of the control and gave normal yields, while the untreated seed
gave practically no yield.

Again, winter-wheat when grown in spring fails to ear, (according to
Fysser'lko) not because of the direct harmful effects of the high temperatures
in spring and summer generally, but because that temperature is too high for the
plant to pass through the stagz of vernalisation. Without passing through that
stage the wheat cannot proceed to the next and hence reproduction does not
ozcur in such sowings. When the seed is * vernalized " however, i. e. subjected
to cold and darkness at the sprouting stage, the stages of vernalisation requiring
low temperature, proceed to completion even in the seed itself, and so such
treated winter-wheat seeds can be sown in spring and grow to hsrvest normally,
inspite of subsequent high temperatures.

Considering the case of short diy plants like maize, millet. sorghum, soya
bean and other crops associated with tropical and sub-tropical regions, these
require a combination of high tomperature and short daily period of lightsor
reproduction ; and hence it is found dificult to grow them in the nothernregions
of long days and low temperatures. Lyssenko and his co-workers have
therefore, tried the effect of * vernalising” these short day plants by supplying
them with the requisite quantity of darkness and high temperature all in one.
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quantum, at the stag2 of sprouting-seed, and have found that such * vernalised "
seed grew and ripened well even as far north as Leningrad.

So much for the rosy side of the picture and the claims made in favour of the
new investigations, but theie will not lexd onz, w2 balieve, t> suppos: that here
at last we have found a panacex for ail eological maladjustments, or that the
method offers an effective substitute for the Plant Breeder’'s work. It bhas to be
remembered taat the investigat.ons on which the m:3thol has been based have
extended oaly over the last 2 or 3 years and as such, age still of a preliminary
character. Only large scale field trials with a much larger variety of crops, can
reveal the economic possibilities of the method. Lyssenko;himself points out
that his method does not aim at encroiching on the domain of the plant breeder;
rather, it offers a new tool in his hands and throws open a wider field for the
Breeder to select his strains from.

The method of * vernalisation” szems to have little value in cases where the
vegetative parts form the e=0.10mic conmodity eg. sugarcane, flax, foider plants
etc, or in cases where the crop is transplanted froma seed-bed or nursery, eg. rice
and other cereals, tobacco etc,as it is found that the advantages of vernalization
do not persist aftar such trinsplantition. Again, it is doubtful whether plants
which show no r:sponse to p-otoperio._ism would respoad to ' vernalisation’. But
in spite of obvious st o.tcomings, the method deserves a careful trial with a view
to test its po.sioil ties in this country, which in its continental area and extremes
of climatic variations o¥ers miny points of similarity to conditions in Russia,

{C.N)
Grop and Trade Reports.

Final All India memorandum on the Winter Oilssads (Raps, Mustard and

Linseed crops of 1932-'33.
The total ared under rap: and mustard amounts to

6,052,000 acres, which is 3 per cent below that of last year. The total estimated
yield is 1,047 00) tons, as against 1,025,000 tons last year, or an increase of 2 per
cent. The detailed figures for the Provinces and States are.— .

Area (1000 acres) Yield (1000 tons) Yield per acre (1bs.)
1932—33 1931—32 1932—33 193132 1932—33 193132

Rape ond Mustord.

Provinces and States.
e ~ _
United Provinces. 2,808 2,932 495 467 395 397
Punijab. 1,138 1,150 148 184 291 358
Bengal. 716 770 154 139 482 494
Bihar and Orissa. 627 639 149 136 510 477
Assam 264 32 42 46 356 341
Bombay. 225 165 M 18 338 244
North West Frontier
Provinces. 126 107 11 10 196 299
Central Provinces and
Berar. 73 70 15 16 460 512
Delhi. 8 8 107 140
Alwar (Rajputanal. 37 40 6 7 363 392
Baroda. 20 21 2 2 224 213
Hyderabad. 10 10 {b) (c) 66 93
Total. 6,052 6,214 1,047 1,025 388 369

In addition to the areas lor which particulars me given above rape and
mustard are grown in certain other tracts in India, and the average area so
grown for the last five years has been some 275.000 acres with an estimated yield

of 48,000 tons.
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Linseed. The total urea unier linseed is returned 4t 3,239,000 acres waich is 2per
cent below the area of last year. The total estimated yield is 403,000 tons which
shows a decrease of 3 per cent. as compared with the yield of last year. The
detailed figures for the Provinces nnd States ave:

Area {1000 ncr ) Yield (1000 tons}  Yield per acse {ths).
Provinces and States. 193233 193132 193233 193132 193233 1931—32

Central Provincessnd
Berar. 1,105 1.031 9 95 182 206
United Provinces. 850 910 147 138 587 389
Bihar and Orissa. 641 654 97 92 kX ) 315
Bengal. 125 126 25 20 448 356
Bombay. 125 147 14 15 25) 29
Punjab »n 32 3 3 217 210
Hyderabad. 69 306 18 23 150 168
Kotah (Rajputans). 93 95 9 10 217 236
Total. 3,29 3,301 N3 416 219 282

in sddition to the sress for which particulors ars given sbove, linseed is
grown in certain otber tracts in indis, and the average arez 3o grown for the last
five years amounts to 276,000 acres with an estimated vield of 34,000 tons.
£xports. The statement below shows the principal destinations of exports
during the last &ve years:—{In thousand tons). -
1928—29 192930 1930—31 1931~32 193133

Ruprared
United Kingdom. 9 8 1 14 11
France. it 10 1 6 8
Belgium. 2 3 2 1 3
Germany. 9 6 2 4 9
Netheriands. 12 15 4 9 1
Italy. 13 1 2 is 68
Other countries, 1 1 1 2 S
Total. 77 44 i3 i i ~ll?’»
United Kingdom. 18 3] 58 14 14
Australia, 23 23 1 10 9
France. 47 51 5 44 21
Germany. 6 19 11 19 9
Netherlands. 7 23
Spain. 7 i 9 4 2
Italy. 28 28 k%! 13 11
Belginm. 2 13 13 )
Orher countries. 27 29 74 a2 [}
J U . R e e ——————————
Total. 157 48 257 120 7

(From The Indion Trode Journat. 6th June 1933).

ireigation in india. The report of the review of frrigation in lodia durieg
the yeatr 1930—31, which has been issued by the Government of India gives some
details of irrigation operations in India during the year under review. The total
ares irrigated by Government Works of all classes in British India amounted 10
31 million ncres, which was slightly below the previous record arca of 316
million acres. The largest irrigated area was in the Punjub in which province
11°49 million scres were irrigated. The Madras Presidency ceme next with an
ares of 76 willion acres followed by the United Provinces with sp area of ¢
million acres and Sind with 37 million acres. The totil capital outlay, direct and

July 1933} College News and Notes. 327

indirect on irrigation and navigation works, including works under construction
during the year came to Rs. 13,644 lakhs. The gross revenue for the year w,,s'
1,209 lakhs of rupees and the working expenses, 569 lakhs, the net return on
capital being 4 7 per cent. The capital invested ‘included items of considerable
expenditure anad of first magnitude like the Metur Project, the Lloyd Barrage, the
Sarda Canals and the Sutlej Valley prajects. The return was highest in the
Punjab, which yielded 1264 per cent, while in Madras it was 6'17. ‘(Hindu,
July 1, 7933.)

Agricultural Statistics for 1931-'32. The Agricultural Statistics for 1931—'32
(Provisional) for British India issued by the Department of Commercial Intelli-
gence and Statistics show that the total area of British Provinces, (excluding
Indian States) to which the tables appended to the report relate is 669 million
acres according to professional survey or 667 miilion acres according to village
papers. Of the latter area, 234 million acres represent uncultivable area compri-
sing forests (89 million acres) and other area not available for cuitivation (145
million acres) 155 million acres represent cultivable waste other than fallow, and
49 million acres, the area left fallow during the year. The remasinder, 229 million
acres, was the net area actually sown with crops during the year. If areas sown
more than once during the year be taken as separate areas for each crop, the total
area sown in the year 1931--32 comes to 267 million acres, which is slightly greater
than that in the preceding yesr. The total area irrigited amounted to 49 million
acres as against 50 million acres last year. Canals jirrigated 25 million acres,
wells 12 million acres, tanks six million acres. Including the areas sown more
than once, the gross area of irrigated crops comes to $2 million acres, of which
rice occupied 18 million, wheat ten million, barley. jowar, bajra, and maize to-
gether six millions, otber cereals and pulses six millions, sugar cane and other
food crops two million acres each. Cotton occupied three millions and other
non-food crops five million acres. Food crops occupied 216 million acres of the
total srea sown (including areas sown more than once) and non-food crops 47
million acres. Rice represented 31 per cent. of the total area sown, millets, 15
per cent. wheat ten per cent, oil seeds and gram six per cent. each, cotton five per
cent., barley and maize two per cent. each and jute about one per cent. The
noticeable decreases were under Jute (—16 million acres chiefly in Bengal), Jowar
(—1 million acres miinly in Bombay and the Central Provinces and Berar) and
Groundaut {—1 million acres chiefly in Madras and Burmi). The c:mly notaple
jncrease was in the area under gram (plus two miilion acres miinly in the Punjab

and the United Provinces. (Hinndu, 2nd July 1933.)

College Mews & Motes.

New Adwissions. Out of the 48 candidates selected and 24 placed on the waiting
ge and it looks as though the full compliment ol 48

ist. about 42 joined the Colle
list, abou ;v,tihble for the First B.S: Ag. Class. For the new short course

nt b2 .
inatits ar, 12studants were selected and this cliss assembled on the

instituted this ye
17th Ju y. )

Gumrs. Since the commencement of the year all the gamesare being well
patronised and the play grounds and tennis courts are full of life. The hockey
field which was hithexto in the main maidan has bzen shifted to the maidan to the
west of the long block of the hostel. This is a welcome change as the new ground
being free from tufts of grass is better suitel for hockey The cricket season
started with two sides—games followed by a match against the jocal Municipal
Schoo! in which our boys won by a comfortable margin. We hadtwo match s in



328 The Madras Agricultural Journl tVol. xxi, No. 7

Football, the ﬁrst against the Coimbatore Athletic Club and the second against
the London Mission High School. Though we lost both, our team is sbowing
signs of improvement every day.

) Seme Old Beys. It is learnt that one of our old boys Mr. T. G. Menon is under-
201ng post guaduate course in Agriculture at the Imperial Iastituteof Agriculture
at Pusa. It is understood that Messrs. C. J Dasa Rao and C. Narasinga Rso have
beelf selected by the Andhra University and Mr. Y. V. Narayana by the Indian
Institute of Science, Bangalore, for courses in Sugar Technology.

Board of Stadies in Agricaltore. The University Board of Studies in Agriculture
met at the Agricultural College on the 8th July. The members who nttended from
the moffusil, were Rao Babadur, M. R. Ramaswami Sivan. Reo Bahadur G. Nsgu-
ratnnn'x Ayyar, Principal, College of Engineering, Guindy, and Mr. V. Krishna-
murthi Ayyar, Principal of the Madras Veterinary College. It is understood that

the Board considered the applications from several graduates for the University
Research Scholarship.

University Extonsion Board. A meeting of the Univesity Extension Board was con-
vened by M. R. Ry. Rao Bahadur C. Tadulingam Avl., Principal of the College at
the Agricultural College on the 7th July. Among the members present were
the Hon'ble Mr. V. C. Vellingiri Gounder, Mr. C. K. Subrahmania Mudaliar, Reo
Buhad‘ur T. A. Ramalingam Chettiar, Mrs. Cherian Jacob and some of the staff of
the Victoria College, Palghat, Government College, Coimbatore, and the Agricul-
tural College. The Board discussed the possibilities of arranging for special
lectures to be delivered by eminent scholars ot suitable centres.

M. Sc. Degree in Research. Information has been received that Mr. Mantha
Suryanarayana, B, Sc, Assistant Chemist, Pempheres research has been awarded
the M. Sc. Degree by the Madras University for his the.is on " Bio-chemical
studies on the development of the cotton boll, with special reference to lint.”

Visitors. Among the distingu’shed visitors to the College were Dewan Babadur
C. R. Tiruvengatachariar, ex-judge of the Madras High Court, who spent about a
week on the colony making a study of the different aspects of sgriculture, and
acquainting himself with the work going on in the several sections.

Fieldmea's Association. The association entertained the Director of Agriculture
ata ‘tea’ on 24th June; a deputation also waited on him, to place before him
the grievances of the members of the Association, and the Director give a sympa-
thetic hearing to the representations.

Weather Review ( JuNE— 1933)

RAINFALL DATA

£ P £ o2
= E| Depar- g S E Depar- g~
Divisioa|  Station |2 g ;:;:1 = §[Pivision|  Station |2 g ft;:;‘; B
< %lnormal |2 £ < 5| normal |£ 2
] <] o ©
- L [ 3
|l =
Circars [Gopalpore 76] +18 ll‘OQSouth Negapatam 101 -12 { 89
Berhempore * [ 92| +36 |147 Aduthurai* (03| -11 ] 84
Calingapatim | 69| +22 |77 Madura 101 -05 | 85
Vizagapatam | 19| -20 {39 Pamban ; -01 1 40
Anakapalli* 44| --10 (1.3 Koilpatti* | -05 ] 55
Samalkota* 50 +(1)'3 7°5 Palamkottah i -06 {11'8
Cocanada 31 -17 41 !
Maruteru® 45 -03176 ‘,'
Masulipatam |59 +14 |68 Trivandrum 233 +99 710
Guntur* 47 #1370 Wést g:)chinb. ?;2 -ii(;’g 2}3
st ttambi * 4l + Y
Ceded |[Kurnool 131 -16 68 o Ca]izut ‘44 +83 I878
Dists. |Nandyal* | 17 -29 |57 Taliparamba * 1457 +67 [681
Hagari * 103} -02 |34 Kaesargode * 1452 +88 |71
Bellary It -07 183 Nileshwar® [45:3] +39 [718
ﬁudd:mh , g'g - f'g ?, g Mangalore  [307] -é6'1 ({522
nantapur ’ -1 ¥
Carnatic|Netlore 07{ ~05 |19 -y . 1 ,
Madras ‘07! -01 138 Chitaldrug 1.5 . 1_3 8'5
Cuddalore 09! 07 j1g1fMysore \Bangalore 18 - 11 798
. . 11 an ysore ré i -z ’
g:}ﬁl:?p pam | 8§ B 11;) }g 11) Coorg |Mercara 34'95; +85 |549
Central [Vello 02| -21 |31 ’

i} Salemre ! 2-1 + gll 104} . Kodaikanal 14 ~-26 ZSjl
Coimbatore ' 05| -11 | 69jHills. EO%“OO" " (1)2 ! - (2)§ % g
iCoimbat Rallar* 61 -0 N

ﬂs_ ;‘,’,:f_«» 09 -90 |91 Ootacamund * |27 ¢ —1'9 | 204
Trichinopoly | 0'1] -13 |69 Nanjanad * 40 —43 198
i j

* Stations of the Agric. Dept.

Semmary of general weather conditions: The monsoon which was active on the West
Coast and which had penetrated into the central parts of the country at the begin-
ning of the month, weakened about the 6th and continusd so till ghout the 12th.
A shallow depression appeared off the Circars-—Orissa coast on the 12th and indu-
ced a fresh indraught of the monsoon winds by setting up a steep gradient over
the peninsula. The depression intensified on the 14th and lay centred about 18° N
and 86°E, developed into a storm on the next day, and crossing the Orissa coast
luy near Chandbali on the morning of the 16th. [t weakened into a depression
and merged into the seasonal low pressure area extending from Baluchistan to
the Ganjam coast by the 18th. This depression gave rise to widespread rainfall
in the belt of country extending from the Konkan to the Orissa-Ganjam coast.
The mousoon continued to be active on the West Coast till the end of the month
though it was weak over the peninsula from the 20th. Except for a few showers
rainfall was scanty over the south of the area and absent from the extreme south.

The chief falls reported were: Kasaragod 9°3”; Niriamangalam (Travancore)
73" Peermad 71" (21st); Wadakancheri (Cochin) 52” and Quilon 51" (21st); Man-
galore 5:1” (5th) ; Cochin 4'9” (2nd) ; Berhampore 49”; Calicut 497 (30th).
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Rainfall was j
R as I1n excess in the \W e
of Kistna and Guntur, and Jo: est Coast districts, Coorg und G.injam, in parts

where. Temperature wis ge;‘x‘lly 1n Salem, and in large to moderat: defest else
parts of the peninsula in the ru.'m'v below normil over the south and central
mandel coast in the latter st half o'( the moath and in excess over the Cord-
Nellore, where the maximpln' T.hc higivest temperature recorded was 105 at
um for the greater part of the month was above 19V F.

Weather R
T Report for the Research lastitat, Observatery: Report No. 6 33

Absslute maximum in shade 915
Absolute mirimum in shade ;

Mean maximum in shade M
Departure from normal h7'b

Mean minimum in shade ‘3':.
'l)ep.xrturc from normal r l’

Total rainfall in month 7 ‘“";‘ i d
Departure from norm.! ‘; e
Heaviest fall in 24 hours ) '86 )
No. of rainy duys - i
Mean daily wind velocity '.;'l M. P H
Departure from normal 4 M. P H.
Mean humidity at 8 hours 1'4".“‘ .
'l)ep.arturc from normal b;.’

Total hours of bright sunshine l"‘;:

Mecan daily hours of bright sunshine b"lf hours

General weather conditiors : The we
Lelow normal. The monso
19th when some rain fell
nearly normal .

ath 1S g . .

on was ge er wis gentrally fine with the total rainfall

Tem E tm.mll‘\- weuk except between the 15th and

at night. The d‘wpt»l‘-l ure was belox normal during the day and

and last weeks N ¢ day temperature was above . i

eeks of the monta with 4 weak mHasuoa an) '):'(1.)1,"’:“' du;'nﬁ the second
as002 anl bright weather,

PV.R&T. S L.

Departmental Notifications.

FGircle. D. Hanumantha Rao

*mo - i aRao, A DL Rozole, 1, .
month e J. Surynteayun LD Vinskond L 5 p o 13 deye from
I Cirele. P s ‘\.{ Am mmdhmn.,.[. Mo Guvus ] oap for mn:dnl;’r- ¢ ;;‘ r.;n;
Muthusw \r:ni .A ~;m.ln‘, DL Sisafipon Lo Soenin s -uA ‘su-rz “l‘;sb~
K. Balaji ‘Ruo. \- l'?-,rilru_lllppl. Lap foroasrant chay! AN Sty
WV Circle. B Sive Rio, A 5 m L &P 02 M Cfor 1y months from 10— —1333.
M. Gopala Unuithan, A. ., 1idinaplle, 1oa. p. for o moath from M4 5133
from 17—7—1933. ¥ Cirele, | Smtinpm' Lap.oon M. C. for two moaths cuensi.(m‘
days from 25“6'.'19”"6\;1‘ C'S‘ Venk \t:lr.\mm‘ ACFOM, Adaturai, ui p.. for 13
L a.p. for one mont‘t.\.f ;":lc_ V. Chidimbiram Pitlii. A, D., Srivaikuntam,
L. a. p. for one month f:?m;lhﬁ -i933. A, K Ganesi ly.r, A D, Nilikko'ta,
sion of 1. a. p. t'or'fox.u‘ x:nm ;1;7‘./1933' T. S Veakitiraman, A. D, Pulni, exten-
A. D., Palghat, on expir on 1 Sfrom 7-7-1933. Vil Circle. P. A. Venkateswaran,
Assistant Lecturer, K );o 188 Teave, trinsferred to the Agriculturat Colless us
7—7-1933. G E Se;ti '\J"f" Haji, AL D, Kusargod, 1. a p. for 13 diys from
from 12-—6-—1935. Co:r" ‘o ('.' R""f iswamiah, Sub-assistant, La.p Jor l.vo-mumix
from 19-6—-1933. py o s'vm"‘. S. M. Kalyanaraman, Asst, boa. p. for sin diys
for three momhs; Irr:::,c;?‘ s Seetios. M. Ratnavelu, AL ¥ M., Central Farm, ) o ‘p.
extension of | g, p fo —6—1933. Paddy Spscialist’'s Section. S Dhurmatingam, Asst.
Central Farm T ten days from 25-3—1933. V. Viswanithan, A i, M

. extensjon of Jeave for 16 dav< from 17--6 - 1933 ' o

ar s fern 57 A3,
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3 in the Madras Agricultural Subordinate Ser-

vice, V Grade, who have completed their periols of probation satisfactorily. are
confirmed :— P. Seshadri Srrma. K. Kuuhik innan Nambiyar. S§ Sundaram. A.
Ramadas. T.V. Rangiswami. P S Krishnimurti. L. Nilakntan. N. K. Thomas.
S. Madhava Rso. P.N. Krishnaswami. C. R. Seshadri. R. Krishnamurti. A. H.

K. H. Subrahmya lyer. T. N.

Subrahmanya Sarmr. M. P Narasimha Rao.
Balasubrahmanya Iyer. C. Annamati, M. Somaiyya. G Ranganathaswami.

T.S Sundaram. P. S Ve -katasubrahm:nyim. M. Jivan Rao. M. Kalimuthu.
K. Raman Menon. J. Suryanarayanl. P. Govindankutti Kurup. S. Ramaswami.

K. V. Natesa Ayvar. K. Sanjiva Rio. P. S Narayanaswami. T. Nataraju
. Hanumantha Rao. T.S. Laksiminan. M. Rayappa Pillai.

ADDITIONS TO THE LIBRARY, DURING APRIL, 1933.
(Including book: for the Stuldents’ Library.)

The following 34 probtioner

A. Books.

1. ool Inshitute of Internstionsl Afairs-Pub (1932) World Agriculture; An
Intern itional Sarvey. 2 Wolfsugor I A (1920 Mijor Wosrld Soil Groups anid
Some of their Grographis {mplicitions. 3. Roboroson, C J. 11232} Gaographical
Aspects of Cane Sugar vroductioy. 4. Haenei, B L (1934 Tae influence of
Fertilisers on Crop Quzlity. 5. Cocema G. S. 1132 Tae M wkating of Fraits und
Vegctables in Bombay. 6. Wond, R.C (1733) A Note-book of iropical Agricultusea.
7. (1933) Suazir Reference Book atd Dirsctory, 1232 -33. 8. Wiisan. J. D (1932)
Enviroamental fictors in Reiation Plant Diszices and Injury---A Bibliography
9. p.ad (Wargary (1931 Faein titn eisi1c Udcostad: astuly of the hunia
¢ {1932y Cuide to Agricultural Industries 2nd Edn.
1. Vel . N ond O ors (1931 Grawih of Trade and Induostry in Modern India
12, Puncadiesr, S. G, (1925) Th2 We Jdth anl Weolfare of Bengid Doty 130 € -
Lone, M L.i1)52) Indian Cuee2ney, Panking & Exchmge T Shanrss ister, 130 ()
11920 K outilya At Sastrt- 3rd Edn, 13 BLosg G0 T (1933) The Madras
Presidency - 1331- 193, 1». Pondiae, [ f0 (1023) Pronciplas of Class Teaching.

Madrr. Gomernmeat Publicaiiois,

17, "Uamil BEqguivileats of Eaglish Terms in Natur . Scimer (1933) 18 Malv
at of taghisy Terms in N wusal Szienczo (1933 19 Maliyalam
~y Kaimaros: Equivalents of

machine, 100 3o ou, M.

yalam Foaival:
Equivalents ol Lagiish Tesmsin Paysics (1933

English Terms in Physics {1933\

B Reports.

1. Reportof Work on tae Coffee Uxnoriment Station, faloloaan My

Caffis Exjt.Stn. Bull. No. & 2. Canadian Seed Srowers’ Assoclition: Annual Report
for 1933--31. 3. Canadian Seed Growers' Assocition: Annual Report for 1931--32:
1 New York State Agricultural Experiment Station: Fifty-first Annual Report
fur th. vear endiag 3th June 1932, 5. low: Agricultural Experiment St.tion.
Agricultural Rescarch for the ye o ending 35th June 1932, 6. Proceed-

ahth Annual Convention of the ~vatioaal Fertilizer Association,
and Protectorate of Nigerirv: Report on the Agricultural
a. Uzl Protectoritel Annual Report of the
ended 3tst December 1931 (Part ).
goof Agriculture for the year 1931

4

Report o
ings of the i
1932. 7. Culony
Depairtment for the veir 1931
Depirtment of Agriculture §o7
9. Colmy of Mauritinz. Reporton tire Cohiv

the voor

‘C. Bulletins and Special Publications.

10. 1 he Villagers Colendar, 1233 31 (Kan rose), Madros Ao Dept Db
Barley Survey. A S'udy of Barley P'roduction faports, [mpovts Mark2ting, Moy
kots :.-nd trices in the Principhl Fxportimg and Importing Countrics in the World
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Empire Marketing Board Bullsttin, No, 62.

12. Soils and Fertilizars by E. M. Cruw-
ther. (Reprint). 13. The Land Utilisati

on Survey of Britain by E. C. Willats,
Reprint Geography, Vol 27[3.1932. 14. Sugarcane Variety Trials, Bullettin 1932,

Trinidad and Tobogo Agri Dept Pub. 15. Classification of Canadian Spring Wheast
varieties. Cane. Seed. Grow. Asso. Plant Breed, Ser. No. 1. 16 Utilization of Farm
Wastes: Production of starch from Sweet Potatoes (Culls). Rusprint. Ind. Bng.

Chem. 23,1931. 17. Utilization of Farm Wastes: High Alpba Cellulose from
Bagassa. Reprint Ind. Eng. Chem. 34, 1932. 18. Utilization of Farm Wastes: Fur
fural from Corn Cobs, U. &. 4. Bur. of Crem. Pu

b. 19. Furm Waste for Paper and
Board Making. Ind. Farm. Products Dun. U. S 4. Pub. 1929, 20, Informatioa on
Industrial Alcohol: Alcohol from Waste Products of the Farm, by W. W. Skinner.
1922, 21. Utilization of the Potato, by H

- C. Core, 1921. 22. Publications issued
by the Color and Farm Waste Division. Bur. of Clem. & Soils, U. 8. A. 1916 -1932.
Z3. World Situation in Oils and Ojlseeds. Fur.Crops & Mor. August 1932. 24

World Sugar Situation 1932, Rept. Do. Do, May 1932. 25. Studies in S0il Bacteris:
A Preliminary Accouat of the Distribution of Azotobacter in Some Transvasl
Soils. University of Pretoris Reprints. 26. A Regrouping of Coltivated Barleys
with Suggestions on the Classiication of Cultivated Plants. Unive: sity of Pratorio
Reprints. 21. Pasture Studies: A Preliminary Analysis of the Grazing Condi-
tions on A Potgieterarust Farm. University of Pretorio—Reprint, No. 1, 28. The
Use of the Chattel Mortgage (Notarial Bond) in Agricultursl Finsnce. Uni-
versity of Preteria~Reprint, No. 2. 29, Petrographic Methods for Soil Laboratories.
U. 8. Agri. Dept. Tech. Bull. No. 344. 30, Effect of Lead Aresnate Insecticides on
Orange Trees in Florida. U. S, Agri. Dept. Tech, Bull. No. 350. 31. Farm Hend-
book : A Compendiun of useful Information—-1932. Jowa 4. £.8S. Pub, 32. Sel-
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