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Work was started in 1935 at Coimbatore. under a scheme financed by the
Imperial Council of Agricultural Research, to study the requirements of calves
and cows [or calcium and phosphorus. The experimental animals were fed
with rations containing known amounts of the minerals, and the quantities
excreted were determined; by subtracting the quontities exereted from the
quantities fed the quantities retnined in the body of the nnimals were determined,
If more was consumed than excreted, the animals were considered to.be getting
sufficient for their needs, and if the quoantity excreted was more then that con-
sumed, the animals were considered as not getting sufficient for their needs.
The requirements for a given mineral were estimated by the guantity required to
be consumed to just balance the amount excreted.

Chronic deficiencies, As o result of this work it was found thata heifer
calf from the time it was weaned up to the time it grew up and matured, required
about 1 0z of calcium and 1 oz of phosphorus daily in its diet to supply its
requirements {or growth and bone building, When the heifer wos pregnant and
up to the time the calf was boro the requirements for the minerals remained of
much the same order; with the onset of lactation in the cow it was found that
the requirement for phosphorus remained at about 1 oz. but the requirement for
calciom depended on the quantity of milk given. A cow giving about 15 to 20 Ib.
of milk per day required 2 oz. of calcium per day and proportionetely grester
quantities for greater quantities of milk yielded. |he reguirement for ealcium
was appreciably higher in the cow in milk thao when she was pregnant or when
she was a young growing animal. he rations (ed during the experimental
period were liberal ones providing an ample supply of concentrates consisting
of cotton seed, groundnut cake, rice bran, dal husk, and pgreen cholam or maize
fodder or guinea grass or green gross; in oddiction 1 oz, per day of mineral
mixture consisting of bonemeal and shell lime was given., This rution was fed
on a sliding scale according to the size of the animnl. The ration was liberal
and provided for sufficiency of all nutrients, i. e, proteins, carbobydrates and fats
and mineral maiter for calves and heifers, but with the'ccm*_s: in heavy milk
it was not found to be possible to supply sufficient calcium for their requirements
and the animals were alwnys excreting more calcivm than whut they got in
their foed. The gquantities of phesphorus were usually sufficient. 1t is plain
that a heavy yielding cow is chronically in a state of deficiency for calcium, even
with a liberal ration plus o mineral supplement.

Valuable data at Coimbatare. The experiments st Coimbatore have given
datn on (i) the reguirements of calves, heilers and milking cows which have not
been known till now, (ii) have shewn that even with a liberal ration as fed on
Government farms, unless the ration contains 1 oz. of mineral mixture, it does
not supply sufficient mineral matter to meet the needs of ‘cuives nnd heifers, and
(iii) that with the cows yielding 15 to 20 Ib. of milk per day, the libernl ration fed
with the mineral mixture was not able to supply sufficient calecium to supply
their requirements. '

No experiments were conducted with wuri;ing bullocks buat the resgﬁs
‘obtained at Dacca (Bengal) by I. B, Chatterjee have shown thet bullocks on &
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ration of paddy straw and linseed cake required about the same amount of calcium
per day, i. e.; 1 o2, and about a quarter of that guantity of phosphorus for their
daily requirements,

Analysis of pastures, A study wes also in progress regarding the mineral
content'of natural pastures in the Province by a pasture survey. Samples of
prosses from all parts of the Province were obtained and analysed for their
chemical composition with special reference to their mineral value, It was seen
that while in the greater part of the Province, the grasses had a good content of
both caleivm and phosphorus, those of the Malabar district were poor in boeth
ibe minerals, the northern part of Salem district had a low caleium content in
its prasses, while in Kurnool and parts of the Anantapur districts the calcium
content was gond but the phosphorus content was wvery low. The east coast
districts had oatural pastures of high nutritive value, and also the Coimbatore
district in the south, The ares of deficient minerals was therefore the Malabar
district, while the North Sslem end Kurneol district and parts ef Anantapur
were areas of imbalunce with 2 good calcium and low phosphorus content.

Deficiency disease. When these results were studied in connection with the
condition of the cattle in the areas, it was seen that in the areas of deficiency,
i. e., Malabar district, the cattie are penerally short in stature and in poor con-
dition, and that good cows when introduced there rapidly deteriorated in vield
of milk and in peneral condition, This could be explained by the poverty of
the pastures in both minerals, In the Kurnool district the cattle, though in
general satisfactory condition, suffered in some talukas [rom a disease known
locally 88 Vayu-potln or Vayu-nuppulu diagnosed ss rheumatic arthritis. which
results in the animsls being crippled by swelling end pain in the limbs. and
unsble to do any work, This dis:ese affects working bullocks mainly but a few
cases occur among cows and fewer among buffaloes. This disease is associated
with an imbalance between calcium und phospborus in the natural pastures of
the area; the calcium content is high while the phosphorus content is very low.

Blood studies were conducted at Coimbatore and it was seen that the blood
also had an abnormal imbalance of the minerals in it,

" The study of the disease was extended to tbe water supplies of the areas
where it ovcurred in a severe [orm and resulis revealed the presence of ap ele-
ment, {luoring, in the well water, Fluorine alfects the absorption of phosphorus
into the snimal body after digestion and its presence probably apgravates the
effects of a poor supply of phosphorus in the food of cattle in the affected aress.
Further studies are in progress to find methods {for the prevention and cure of
the disease along the lines of the use of 4 mineral mixture to supply sufficient
phosphorus lacking in the food and to remove the fluorine in the water of wells
in the affected villuges by a simple method.

Prevention and cure of deficiency. The results of the Coimbatore experimenis
have shown not only the importance of the problem of mineral matter to cattle
but also a way of overcoming deficiencies in its supply. In all experiments des-
cribed above n mineral supplement wss used to balance the supply of caleium
and phosphorus to the animals, so that in ndaition to the ¢alcium snd phesphorus
they consumed in the rations, additional quuntities of the two minernls could be
drawn upon lrom the mineral supplement fed to the animals, The mineral
supplement consisted of equsl parts of burnt shell lime and steamed bonemeanl
ground into a fine powder, mixed in equal proportions. Both shell lime und
bonemes] are cheap ond essily availuble in this Province. ‘The burning of shell

lime and steaming of bonemenl are compuratively simple processes, and 0s o
reésult the mineral mixture csn be had easily and chesply. Such a mineral
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mixture is available at nbout Rs. 6 per cwt.  There dre many other. mineral
'H.Jrlplﬂrm nls pul up in various forms on the market, Lot ‘thoze L‘:mm‘.-t nﬂmpﬂtc
in price with the mineral supplement vsed ol Colmbatore,

By the vse of Lthe mineral supplement, animols which are .tuﬂ‘é-rinﬁ from 2
gross deficicney of the minerals of any one. or any imbslavesd supply of cither in
relation to the other in their food nre enabled (o mnke good the deliciency- or
imbalance, For cows or calves which are gencrally undernourizhed ns regards
minerals or for animals living in 8 mineraldeficicnt ares, the miners) supple-
ment will make pgood the deficiencies and prevent the onsel of symp.um¢ of
disease caused Ly the deficiency,

The Lable below gives npproximate guantities to be fed 4o calves, cows. bul-

locks nnd breeding bulls. No information is available for sheep, goats and pigs
and hence no recommendations hove heen mude {or these animals,

Quantity it -
Quantity of minersl Remarks.

Class of apimals, mixture per day,

Cnlves 6—18 months. 1 o

Heifers 18—24 months. 1oz . Also when pregnant,
Cows in millk. 2 ox. H yielding above 20 b,
Cows dry 2 oz. per day an extra 14

oz, per day,

Bullocks working - loz To beinereascd to 134 oz.
Stud bulls. 2 oz, in nnimols above 1,500 b,

The mineral mixture should be fed mixed with the concentrate ration since
it often has a smell which some animals do not relish, though they get used to it
in course of time; if fed with:concentrates the smell is not marlked,

In the areas known to be deficient in the minerals, i e Malabar, Kurnool,
MNerth Salem and probably Tanjore districts, the quantities recommended above
may be doubled to meet deficiencies of the minerals in the natural pastures.

The use of the mineral mixture should be constant. 1t is no use to feed it
for a day or two and then to discontinue its use, Miners] mizture js cheap and
in the quantities recommended will not cost more than one pie per day per
animal. [ladian Farming, December, 1941,]

ABSTRACTS

The Growth of the Sugarcane Plant in India, Fact L Age-Ferlilicer offecte on
the Physiclogy nnd Chemistry of Sugarcane, B. N, Singh, Froc. Indian Apad, Sei
B.14: 201—234. The investigution deals with the effects of sulphate of ammonia
(N}, superphosphate (P), and sulphate of potash (K) applicd singly or in combina-
tion at twe levels each upon (i) height, tillering, leaf number, length and bresdth
of leaf, girth of stem, and nodes exposed; (ii) dry matter secumulation, plmta-
synthetic and respiration rates, chlorophyll content und yield of stripped canes;
and (iii) juice characters such as sucrose, glucose, Brix, purity, and extraction
percentage of sugarcane var. CGo. 312,

The eanes were grown in standard size internally waxed pots in farm sojl
(sandy losm) nnd the records with respect to the characters mentioned nbova
talten ot successive stages of the life-cycle of the ecrop. The data are subjected
to statistical analyses. The {ollowing conclusions sre the outcome of thege
rescarches:—

(i} The nature of fertiliser effect varies both with respect to the nge of tha
plant and the fertilisers used. In some cases such as assimilation, regpiratien



