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A SHORT REPORT ON THE FODDER, MILK SUPPLY
AND LAND UTILIZATION PROBLEMS OF THE
STATE OF MADRAS.

CHAPTER 1.

) NATURE AND MAGNITUDE OF THE FODDER PROBLEM.

1. Introduction.—The Government of Madras have been
spending large sums of money to tide over the periodical fodder
scarcities which occur, rather too frequently in the BState,
especially in the Ceded districts. The concerned Heads of Depart-
ments have suggested the adoption of various measures to solve the
problems in the State in general and the Ceded districts .in
particular. The Board of Revenue has suggested the .setting up
of a Btate-wide animal foodstuff organization for dealing with
all aspects of the problem. Another suggestion made was that it
wight be preferable to set up a permanent expert committee called
a Milk Board, which may perform the duties -of the Provincial
Fodder and Grazing Committee and the proposed Provinoial Land
Utilization Board and also examine the question of increasing the
productivity of land, elimination of fodder scarcity and all aspects
of milkt production and distribution, etc. The Government con-
* gidered thdt before such a Board was constituted, two officers of the
Porest and Agricultural departments may be.appointed to examine
‘all the materials regarding fodder production and make constructive
suggestions for the consideration of the Government. In accord-
ance with this decision, the Board of Revenue (Civil Supplies)
submitted in consultation with the Director of Agriculture and the
Chief Conservator of Forests, proposals for the appointment of
two officers, with necessary subordinate staff, for taking up the
investigation. The Government approved the proposals and
Sanctioned, in their Order Ms. No. 112, Development (P. & D.),
dated the 8th January 1948, the employment for-a period of three
months of a forest officer and an agricultural officer, fromr the
research section, with a subordinate staff consisting of one lower
division clerk and five peons. Madmg-Was fixed as the headquarters
of this staff and they were to be attached to the office of the Chief
Conservator of Forests. The Director of Agriculture considered
that the best period to commence the investigation was from 1st
October 1948 and this suggestion was approved by the Government.

9. Preliminary work.—We entered on our special duty on 10th
November 1948 at the office of the Chief Conservator of Forests,
Madras. A preliminary note mentioning the scope and nature of
the investigation proposed to be done was submitted by us on 23rd
November 1948 for orders. The note was discussed with us by
the Chief Conservator of Forests and the Director of Agriculture
on 3rd December 1948.
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3. Extension of special duly.—It soon became clear that the
investigation would not be over within the three monthe originally
sanctioned and that at least two more months would be necessary.
The Government in their Order Ms. No. 441, Development
(P. & D.), dated 28th January 1949, sanctioned the extension of the
special duty by two months.

4. Places visited.—We commenced our touring on 8th December
1948 and we were practically on a continuous tour till about the
middle of March 1949. (Sri T'. Venkataramana Reddi was out on
tour till 22nd March 1949.) We camped at the following places :—

Mangadu, Tirupati, Madanapalle, Bangalore, Hosur, Mettur,
Satyamangalain, Coimbatore, Palayamkottai, Tada, Rapur, Guntur,
Rajahmundry, Waltair, Bapatla, Chittoor, Cuddapah, Chelama,
Diguvametta, Kurnool, Hagari, Swruguppa, Bellary, Anantapur,
Tindivanam, Aduthurai, Pattukkotta, Tiruchirappalli, Madurat,
Palghat and Kozhikode. In addition, Sri I, Venkataramana
Reddi, visited Valparai and Vellore. In our camps we met the
concerned District Officers, had discussions with them and visited
Dairy and Livestock Farms and the Agricultural Research Stations.
We also discussed the problems with the ryots to understand thefr
local difficulties regarding fodder.

5. Questionnaire.—In the course of our investigation, a question-
naire was prepared and sent to all the Collectors of the State,
Deputy Directors of Agriculture and Conservators of Forests. A
few have sent their replies, but many more are yet to send them.
Some have no suggestions to make, while one has written that he
has neither the time nor the stafl necessary for furnishing the
information. A copy of the questionnaire is Appendix I.

6. Cattle population.—According to the latest census held in
December 1944, the total bovine population of the State was
29,644,239, as given below :—

Cows aud bulls.

Males— . .
Number of breeding bulls kept for breeding 4

purposes only . 01,144
Working bullocks (over three years) ... 5,648,336
Breeding and working males ... 842,310
Non-working bulls and bullocks 360,759

Total, males ... 6,942,549
Females— — —

In milk v " 1,864,058
Dry cows ... 2,155,862
Not calved ... ... 1,009,593
Cows used for work only ... 584,540
Cows non-working or non-breeding 193,026

Total, females ... 5.807.079
Young stock, males and females ... 3,605,286

Grand total ... 16,354,914

-
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§

Buffaloes— v
Breeding bulls 5
Working bullocks ... . . 1ov00ss
Bulls and bullocks, non-working ,1,16,,729

Total, males ... 1,179,37_5-
She-buffaloes in milk ... 1,569
Dry buffaloes ,926’533
Not calved ... .. .. .. .. . 4937836
Buffaloes used for working 77,160
She-buffaloes over three years not in use for ’
work or breeding purposes ... 46,053
*- 3,042,897
Young stock, males and females 2,067,123

Total, buffaloes ...~ 6,289,325
Total, bovine stock ... 22,644,239

7. Bovine stock in the past.—Past census fi i
population are given below :— gures of the bovine

Number of
Year. c:':tle and Year. Z;::{:b::.;f
. faloes, buffaloes,
800-1000 .. .. 15,057,180 1924-26 e .. 21,894,605
1904-05 .. .. 16.690,261 1920-30 . 22,430,730
}8?2‘12 e 31,089,397 193435 . 24.607,820
- D ;150,583 103040 X S 1Y
1919-20 S .. 21,804,328 104445 D 3aerees
? »

From the figures it will' be seen that the iation i
the .bovine stock over the last thirty-ﬁv: yeaierairggzlea;;zgsgtég
for in a rational manner. Some doubt has also Been thrown on the
a‘:cura-cy_of these cattle census figures, because all-India figures
h;ve registered~a progressive increase as the following table will
show :(—

- 1912-13, 1926-27 1934-35.
v (in millions).
Cattle and buffaloss .. .. . 152-8 187 2142

‘'The major portion of the increase in bovine po i

_ ulat b
1912-13 and 1934-85, an increase of 45 per celx)ltpin tlvovg d:g‘:]e:;l
comes from small cultivators in the zones of human cohc'entmtion’

 where the majority of holdings are uneconomic. Madras comes

under this category. It has also been su

3 ggested that th -
rate of cattle keeps pace with the birth-rate, as the heifeerie?a?l]d
he-buffaloe calves are neglected and large numbers of them die

8. Cattle population and area under cro
: ¢.—In ¢
194.4—45, in M&dras State 31,533,828 acres Wel:'e uncrller léfop };Slar
while the bovine population then was 22,664,239. This works mi’
2
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to 75 animals for every 100 acres cropped. This figure may be
compared with sinular figures for other Indiun States and other
countries.

Number of cattle kept for every 100 acres of cultivated area—

Bengul .. . .. 108 Holland .. . .. 38
Bihar and Orissa .. .. 89 Kaypt . .. .. 25
United Provinces .. .. 91 China . .. .. 15
Madras .. .. .. 75 Japan .. .. .. 6
India . .. .. * 87

* (Inclusive Pakistan.)
Compared with Egvpt and China, where intensive cultivation is
practised, Madras maintains a very large number of animals.  In
spite of this large stock, the work cattle are still in short supply as
the following figures collected by the Provineial Marketing Officer
will show :—

1944-48.

Animals available ... 8,163,000
Animals required for cultivation in villages ... 7,860,000
Used for carting in urban arcas ... 100,000
Used as pack animals ... 8.000
Used in oil crushing industry ... 62,000
Total reqmred ... 8,330,00u

9. Analysis of census fignres relaling to cows.—Aceording to

the figures given carlier the total number of cows i mntk s
1,864,058 and that of dry cows is 2,155,862. Cows over three

years, used only for work, conme to 381,510, "Tuking also mto -

consideration ** other cows over three yaurs numbering 193,026
which do not do either work or breed 7', out of a total cow popula-
tion of 5,807,079, only 1861058 are under milk. Iiven these
milkers yield on the average only 410 Ih. per cow per annum as
against 1,043 1b., 1,315 Ih. and 1,000 1h. vielded by cows in Punjab
Sind and Western India States respectively.  These figures reveal
that our cow is not looked alter properly. Our enquiries also con-
firm this fact. They are very badly undernourished and, in conse-
quence, they are irregular breeders. The average period between
two successive calvings runs i the vitlages even up to four vears.
The cows also do not get served at the proper time. On aceount of
undernourishment, the average age of first conception among the
village cows is about the fifth vear, whereas well looked-after cows
are ready to calve in their third vear. Turther, the dry period of
cows under proper management rarely cxeeeds four months.  From
these facts, it will be clear that an unnecessarily large stock of cows
is maintained for obtaining (1) milk and (2) the necessary numher
of bulls and bullocks. Under proper management and correct

feeding, there may not be any necessity to carry such a large -

stock. It is well known that the she-buffalo is a well looked-after
animal. It gets a satisfactory feed and it breeds more or lees
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regularly. This fact is borne out by the census figures. As against
1,569,658 she-buffaloes in milk, the dry buffaloes are only 926,120,
just 60 per cent of the animals in milk whereas in the case of cows,
the dry cows are 1169 per cent of the cows in milk.

10. Views about our excessive cattle population and remedies
suggested for reducing their number.—Lack of sufficient pastures,
absence of good fodder and the inability of ryots to stall-feed their
animals are responsible for the rapid deterioration of our cattle.
As the cattle have become less efficient, their number has to be
increased. The amount of food needed in proportion to their size
increases. All this accelerates the rate at which the conditions
become worse both for breeding and maintenance of good stock.
A smaller number, fed properly, will be able to give all the milk
required and do all the work which has to be done, and yield an
adequate number of better calves. Then there may not be any
need to keep such a large stock and more fodder will become
available. How best to achieve this is the problem? The popular
view is that the numbers of cattle have become so large and
their efficiency has fallen so low that the task of reducing the
number of useless animals and of reversing the course of deteriora-
tion will now be extremely difficult. It is also held that the Hindu
sentiment, against the killing of a cow or bullock, aggravates this
malady. Unless this sentiment is abjured altogether, many
animals, which are quite useless from birth to death, will continué to
.infest our countryside. When the animals are all herded together,
promiscuous breeding by half-starved scrub males cannot be
prevented. As a result, the quality of cattle deteriorates still
further. The remedy suggested by the different commissions and
leading economists is to reduce the number of our cattle ruthlessly
by slaughtering them. A change in our dietary habit has also been
suggested. A leading economist, Mr. Radha Kamal Mukerjee,
hag even held, that so long as the present attitude towards the
maintenance of uneconomical and useless cattle remains, it will
l? folly to increase.the total output of fodder. The theory is that
it more fodde#iis produced more hungry cattle will be born and
there will be no solution to the problem of malnutrition and over-
population.

11. Necessity for modifying the popular view.—The popular
view mentioned in the previous paragraph may have to be altered
in the light of the following facts. Granting that the Hindu is a
sentimental person hide-bound by tradition and custom and that
he will not either directly or indirectly countenanes the slaughter
of cows and bulls, what about Bengal which is predominantly

Muslim in population in its eastern districts? In ‘Bengal, 108

animals are maintained for every 100 acres of cultivated area, as
against only 75 in Madras. There are groups of villages inhabited
exclusively hy Muslim cultivators, who have no religious objection
® to slaughter of cows and bulls and yet their cattle do not appear to
be better fed. If their cattle had been in good condition, they
would not have the necessity of meintaining such a high number

L 4
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our investigations. The memoir gives a list of 19 taluks. the
reports from which required further scrutiny, before they ‘Were
tinally accepted. The figures of Bellary, North Arcot and Madurai
districts are also questionable as the same yields have been assured
for all the taluks of each of these districts though the conditions
in them are not homogeneous. The memoir gives only the total
quantity of available fodder and not fodder and grazing actually
utilized. i °

7. Division of State into categories and the daily fodder
ration available in them.—The whole State has been divided into
five categories : scarce, deficient, satisfactory, surplus and abund-
ant, depending on the availability of fodder. Actual fodder avail-
able in each category is given below—

Avaijlable

Category. ration per
day.
LB.
I (Scarce) ,. .. .. .. 276
II (Deficient) . . . 376
ITI (Satisfactory) .. .. .. 519
IV (Surplus) .. .. .. 666
V (Abundant) .. .- . 11-27

The average for the whole Province works out to 4-91 Ib. per day.

18. Statistics of fodder production, elc., for the Stale.~The
following details have been taken from the memoir and this will
give an idea for each category of the total quantity of fodder and
grass produced, the area, and the human and animal population :—

. ) Animal Total quanti-
Area in Human popu- population ties of fodder
Category. thousand- lation in in thousand-  prodused in
acre units. thousands. cow units. thousand-
ton wnits. s
I . .. 15,211 9,124 5,803 3,620
IT . . 26,936 16,613 11,764 9,184
II1 . .. 27,989 16,147 10,094 11,064
v .. .. 7,623 3,939 2,635 3,485
v .. .. 7,839 4,783 2,923 6,399
Province .. 80,498 60,606 33,219 33,752 *

* Includes grass produced in forests as well.

Assuming that the figures given in the memoir aree reasonably
accurate, even for providing a ration of 6-2/3 1b. of dry mnghm;e
per day, which is considered to be a satisfuctory uiuintenuan
ration in the memoir, the deficit is 176 lb. per day per cow unit.
According to the Animal Husbandry department, a healthy animal
requires at lgast 2 Ib. of dry roughage for every 100 lb. of its live
weight. This will mean that a 500 1. zmim:il, a cow unit, will
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require at least 10 Ib. of roughage per day as against the available

- ration of 491 lb. per cow unit. In other words, the target must

be to double our fodder production, if the existing animals have to
be fed adequately. As fodder is a bulky commodity which, is
extremely expensive to transport to the actual deficit areas, it has
to be produced in the area itself. While taking steps to achieve
this, the qualitative aspect of the different fodders should also be
examined and deficiencies in the intake of protein, minerals, salts
and vitamins should be carefuily investigated.

19. Consideration of the Memoir by the Madras Fodder and
Grazing Committee.—At a special meeting convened for the pur-
pose, the Madras Fodder and Grazing Committee considered the
‘** Memoir.”” The Committee was prepared to abide by the view,
that 20 1b. of green roughage per day or 6-2/3 lb. of dry roughage,
will suffice as a maintenance ration for the average cow unit of the
State weighing 500 1b. But the Committee was not satisfied,
that either the average live weight of cattle or the minimum main-
tenance ration can be finally determined on the information now
available. The Committee considered that in future studies a goat
or sheep should be reckoned at one-third of a cow unit and a buftalo
at 1} cow units and that the old conversion factors of 2 sheep—
1 cow—half buffalo did not agree with observations. The Com-
mittee accepted the information given in section 6 of the memoir
as & close enough indication of the magnitude, and the location of

- the deficits. The most important finding of the Committee is

given below :— _

‘“ The Committee considers that it is time to design eand
inaugurate a definite policy to improve the feeding of cattle in the
Province. It considers that the steps suggested in the memoir
should be undertaken and that action should not wait until ‘they
are complete. It observes that the problem, as it presents itself
in the light of the memoir is one of ecology, requiring & balanced
yse of the land which takes full account of the natural oonﬁons
and the requirements of the animal population. The prob i8
therefore not one for a committee like the Fodder and Grazing
Committee dealing with particular aspects of land use, but one to
be tackled by a Land Utilization Board, working both through the
existing departments and through a department of soil and water
conservation. The Committee repeats this recommendation for the
early formation of a Land Utilization Board and suggests that the
Board should supervise the reclamation, development and conserva-
tion of land and water resources and that it should take pains to
ensure that in every project, the npeeds of the animal population
are given a proper weight. It should see that when the land is
reclaimed, irrigated and colonized, the cultivation of fodder is
promoted to the extent required, by a plan of balanced develup-
ment. Pending the institution of & Tand Utilization Board, all
departraents dealing with irrigation and other projects shounld be
urged to make special provision for fodder cultivation.”

mes

. &



o A SHORT REPORT ON THE FODDER, MILK SUPPLY AND

20. All-India figures relating to cattle fodder deficiency.—In
the minutes of the fourth meeting of the Animal Husbandry Wing
of the Indian Council of Agricultura} Research, the following infor-
mation was available :—

Foodstuffs available per head of cattle in India.
Avaslable per  Normal requirs-

Available in ansmal jer ments for an
India in day for 214 animal 500 Ib,
tons. million head body wesght,
of cattle.
" LB. LB.
Total digestible nutrients .. 6,10,13,000 1456 39
Total  digestible  crude 27,63,000 0079 03
protein.
Dry matter—
Dry fodder .. .. 11,10,00,000 3:17
Green fodder .. .. 1,80,00,000 056 10-11
Conceutrates .. .. 38,00,000 . 011

This information shows that even in other parts of India, the

- fodder deficiency is acute.

21. Concentrates.—To make up the protein deficiency in the
cattle feed and in order to balance the rations, cattle require some
supplementary concentrated feed in addition to the roughages to
maintain themselves in good condition. According to the Fodder
and Grazing Committee’s Memoir, the total production of con-
centrated feeds is estimated at 1,918,000 tons. This allows a
per capita consumption .of § lb. per day. A minimum ration is °
plaged at § lb. per day per capita. Luckily, this State has the
largest area under groundnut and with the development of the
oil-milling industry if all the groundnut produced is crushed here
alone, it will result in the production of 6 lakhs tons of cake, which
will become available for feeding cattle and for manuring crops.
As the export of groundnut cake is restricted, all available supplies
can be conserved. Also an improvement in the production of
cereals will result in the increased production of bran, which are

used ‘a8 concentrates.

22. Position regarding the production of oil-cakes in the
State.—It is roughly estimated that nearly 240,000 tons of
groundnut cdke are received through the expellers and rotaries
while another 162,000 tons are produced through the ‘ Ghanis.’
It may be assumed that the latter quantity is used primarily for

- f¥eding cattle. The cake produced by expellers is mostly utilized

* as manure.

' The figures of exports and imports of groundnut cake into our
State for the three years ending 1947-48 are given below :—

Year. Exports. Imports to Madras and Southern Mahratta
Railway stations only,
194546 .. Restricted .. 13,764 .
104647 .. Do, .. 4440 pTmports mainly from
1947-48 .. Do. .. 13,162 yderabad.
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The imported: éake, may be assumed to be used mainly as manure,

About 60,000 tons of gingellg cake are produced annually, in
this State and this is lar'gely' 1sed for feeding cattle. In this
connexion, it is strongly recomimended that export of groundnut
outside the country in the form of kernels should be totally prohi-
bited and export should be only in the form of oil in order to
conserve all the available cake both for cattle feed and manure in
this country.

CHAPTER 11.
CAUSES OF PRESENT FODDER SCARCITY.

23. Introduction.—The steady deterioration of grazing in the
reserved forests and the increasing scarcity of fodder in areas outside
them have to be considered separalely because the reserved forests
are owned by the State and administered directly by it under the

M@dras Forest Act V of 1882, whereas the other lands are owned
privately by numerous owners. ‘

24. Grazing in reserved forests, past and present.—Even in
the olden days grazing was by no means free especially in the best
- grazing districts. ‘The Krishna District Manual records that the
old rajas and zamindars' were in the’habit of giving. grazing legaes’
of hill and jungle areas to their favourites who collecte®'the
maximum grazing fees possible. This practice 'continued urntil
1886 under the British Government also subject to the leases being
sold, instead of being gifted. In 1886, the Government prescribed
the maximum fees to be levied by lessees. A Government record
of the year 1804 reveals that, under the old system, the grazing
fees varied from Re. 1 to Rs. 7-8-0 per head'the prevailing rite
Being Rs.- 3. - In'- 1856, the Government limited the collection of
grazing fees to hills and large stretches of jungles only. This
meant that prior to that year, the grazing fees were collected on
cattle grazing even on village porambokes and waste land. 1In
1859, the Revenue Survey department allotted to each village,
wherever possible, an area of waste land known as ‘ Dharma
khandam ’ or free grazing ground, equivalent to 30 per cent nf
the aréa under cultivation. It is also on record that even whén'
they paid the grazing. tax, the villagers were permitted to graze”
their cattle only within the limits of their village. In 1890, the
Government examined various questions including pasturage ahd
fodder and laid down that the object of Forest legislation was
not merely to obtain power to deal more effectively with timher-
producing forests, but also to improve the sources of fodder .grass
and that with this objective, powers were taken to regulate the
rights and privileges which the villagers possessed over the waste
lands.. The Committee which drafted the Forest Act has recorded

3
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that as a result of these measures, the forests will, in course of
time, furnish an abundant supply of wood and cattle -fodder.
They also advocated the retention of the large extents of waste
land, with a view to securing a lager.and more certain supply
of pasture, chiefly during seasons of ‘drotight. The Indian Famine
Commission wrote nearly 60 years ago ‘* We have evidence from
all parts of India, that the mischievous practice of indefinite tres-
pass on the public forests has sprung up from shortsighted
eagerness for immediate profit; . . . the public interest
requires that any reasonable privilege of this kind, which it
would be harsh to abolish, should be enjoyed only within definite
limits and under salutary rules. Village communities may thus
be brought to avail themselves of forest produce in a manner
consistent with its re-production and not with a licence recklessly
destructive of the public property.” From 1882 onwards attempts
were made to constitute village forests to be managed by villagers
as a ‘fuel and fodder reserve’ and in 1885, the Collectors
were directed to set apart areas that would meet the reasonable
demands of the local people. ~The produce from such lands
should not be sold or bartered. But this idea of village forests
. was subsequently abandoned on the.grounds, that it would be
impossible to supervise effectively large numbers of small blocks.
Instead, big blocks of reserved forests were constituted, to be
managed by Government, to provide the local requirements of
forest produce and grazing, for all the cattle necessary for agri-
cultural and domestic purposes. -The Government laid down °
thet surplus animals should be allowed grazing only when
circutstances permitted it. Otherwise they said the result of
protection will only mean a large increase in the number of
animals requiring pasture and failure of all efforts to improve the
grazing grounds. The surplus animals were to graze in
unoccupied unreserved land, of which there was considerable area
in ’every village. They also wanted to limit the number of cattle
to be admitted inside the reserved forests. There were practical
difficulties in working out the system of privileged and non-
privileged ®attle, especially as the privileged cattle were to be
licensed at half rates. This distinction was however abolished
in 1895 and a uniform grazing rate was introduced. Along with
this measure, grazing blocks and compartments were also formed,
. but it was considered impossible to restrict the grazing to the
".carrying capacity of the forests. In the meanwhile, in most
districts, the block system of grazing had been introduced, the
grazing permit being tenable only in the block for which it was
issged. Several schemes were suggested restricting the number of
anifals, to the grazing capacity of the area and among these, the
Krishna Grazing Scheme deserves special mention. According to
this scheme, the grazing areas were divided into compartments
so as to equalize the grazing areas, for which separate grazing
fees should be paid. To collect the grazing revenue, the permit-
issuing officers were to be replaced by foresters. The introduc-
tion of half-yearly, as well as yearly permits, the improvement of
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grazing grounds by rotational closures, regulation of the number
of cattle admitted to each compartment, manuring and seeding
where necessary, limiting different classes of cattle to different
areas and finally the segregation of diseased from healthy caftle
and keeping special areas for the eased animals, were the addi-
tional noteworthy features of the scheme. This ‘ Parcelle’ or
compartment system was accepted by the Board of Revenue with
certain modifications. This scheme it must be conceded is a good
scheme, as it contains ideals like restriction of the number of
animals to the grazing capacity, the differentiation between the
essential and the non-esseutial cattle, etc. But it was very much
-in advance of the times. Subsequently also, the restriction of
grazing to the capacity of the reserves was repeatedly kept in the
forefront. In 1911, the Government suggested that to remedy
the existing overgrazing, a trial should be made of the effect of
enhancing the fees for cattle, so reducing the pressure on the
reserves and inducing the ryot to pay more attention to the value
of animals he kept. The following year, the Horne Committee
was appointed and its principal recommendation was the reclassi-
fication of forests and the handing over to panchayat manage-
ment of certain forests where grazing was important. The
Committee recommended the retention of the grazing fee and the
exclusion of goats from all Government reserves. Further it
recommended that blocks intended for the grazing of the district
. or migratory cattle should be carefully fixed, with due regard so
the extent of the block and the water-supply. This Committee
has recorded that attempts to discriminate by Government ¥,
between agricultural and domestic and other cattle, G between
privileged and non-privileged cattle, proved a failure and that
for some years all cattle covered by permits were allowed to
graze irrespective of possibility of the forest. As a result of the
gradual denudation of the unreserve, the pressure on the reserves
for grazing also increased. Any restrictions placed on the old-
sime practice of unlimited and unrestricted grazing, even in the
most important reserves left to the management of the Forest
department, were repeatedly opposed and criticised in the Legis-
lative Council. Complaints were frequent against the closure of
felled fuel coupes and against the ‘ Block system.’ The latter
was sabolished in 1925 and a single permit was made valid for a
whole range and then to the whole division. Thus the policy of
regulating grazing to what the forests can bear has receded to:
the background. One of the recommendations of the Royal
Commission on Agriculture was that the intensity of grazing
congistent with the proper development of the forest and the
preservation of desirable grasses, should be determined. Schemes
also should be devised for the improvement of grasses grown in
forests. These recommmendations have not been given effect to.

95. Present position.—Anyone who inspects the rgaerved
forests will begin to realize the folly of uncontrolled grazing, as
at present practised over large areas. This has lead to the
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progressive reduction of the quantity of fodder produced.  Agitation
still continues in regard to forest grazing from people living near
reserved forests, as they have for many years enjoyed a great
deal of cheap grazing without restriction.  Combined with this
unrestricted grazing, the pernicious habit of setting fire to the
forests every yewr had led gradually to the replacement of good
grasses by fibrous ones of low palatability and fodder value.

26. Cuuses of deterioralion of forest pasture.~—~To sum up the
steady deterioration of forest pastures of our State is duc to the
policy ol appeasement adopted by successive administrations, m
that the grazing has not been lnited to the carrying capacity
of the area and to the habit of the public m setting fire to the
forests annually.

27. Grazing outside reserves.—Under this category will come
not onlv the Government lands (waste lands and porambokes, cte.)
but also the agricultural and other lands owned by private people.
When, even in reserved forests, wherce the Government have
complete control, a deterioration ol fodder resources Las set 1n,
the pousition cannot be better outside it. There 18 qbsulutcly 1o
minagement of grazing in Government lunds outside  reserves
and no planned cultivation of  the agricultural land.  Whereas,
goats and also sheep in some districts are not allowed to graze
mside reserved  forests, outside them there ave no such  restrie-
tions. In fact the management of unreserves and porambokes are
very nominal, in many districts.  Further, under the existing
rules, outside reserved forests, anybody can go and break up
any land for cultivation, unless it is placed in the prohibitory
List, and then get such o Jand assigned to b if he wanted it.
Otherwise he can always abandon the lund.  The cultivation,
espeeially of the dry variety has expanded so mueh, that even
marginal fands which will not bear repeated cropping have been
taken up lor cultivation. 1f the rams are favourable such lands
will no doubt, yield a small erop and the crop vesidue will become
available as fodder for cattle. But when the raing fail, the crops
also will completely fail and even the little grass, which such
lands yield even in years of drought if left alone, will no longer
be avaldable. If such lands are given rest, they will soon become
good pasture lands especially if some attention is bestowed on
them. But they do not get that rest, as they will be again
ploughed up, when the next favourably rainy seasons occur.

98. Details of areas cropped and the trend of cropping.—The
statement given below gives the details of the net area sown,
enrrent  fallows, aren under non-food crops, area under fodder
crops and other uncultivated land, other than current fallows,
in 1,000-acre units.  The periods 1902 to 1905, 1925 to 1928 and
1914 to 1917 have been considered.
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Qfher umpwits-

i b ‘<. BT Aréa:tmaer h Aﬁ;aichdef! 'lqatqd ldnd
Yeur. Net area sown. Current non.food crops Jodder - other than
fallow. n 1,000 acre crops. | gurrent
units, i  fallows.
., S e e @ e e
o A0S. . AGS. AOR, © AOB. . - .AOS,
1902-03 285,740 5,208 AP 189 . 579
190304 25,689 5,694 817 * 238 - 5,623
1904-05 - 205t sl mbe 0 498 5,863
‘102526 33,834 10,144 ¢ 8754 T 388 12,352
1926-21 33,263 10,874 - 8,108 | 463 13,218
1927-28 33,703 40,087 8697 * 7 423 13,271
e ; oYt . Yt oy
1944-45 a,63¢ 1 92T Tg0m 460 11,434
194546 -3008s QTP . 8849 © 463 11,953
1946-47 . 31,83 8,785 '8,785 T 563 11,849

* Thése figures represent only the total of iiscellaneous non-food erops.

The total cultivable area of the State in the year 194647 was
52,383,100 acres. . :

In the year 194647, out .of 52-38 million acres, the total
cultivable land of the State, nearly 11'8 million acres were
uﬁcult(llvable lfﬁndﬂt'Ma(ﬁt “O{h these lands are hardly cultivable at
all and even if cultivable, they could be cultivated only at ver,
little profit. Out of the x_&‘ﬁ?gining lands, tg?nét area zown w’ai;
S1-0 million acres, while the current fallows, &ccounted for nearly
9-5 milion ;adbes: b is’ thil lurg ‘éxtent of climent falow lands,
which peither produce food crops regularly, mer jeabs grass
when they are fallow which are responsible in nd smal measnre
to our fodd.er' scarcity. These current fallow lands which were
only 52 milliod" acres im-1902-03 very rapidly increased to 82
million in 1_907-—08. It was about 11‘2 million acres in 1934--85
and ever since it is varying between 9 and 10 million acres.
Cultivation of these margippl:janfy maesns so much utilization of

®extra snimal power for obtaining what at best will be marginal

yields in years when' seasonal conditions atg favoursble. In years
of drought these gurrent fallow lands hardly comtrébute ‘eny grass
fodder;, even for the caitle which are required:to plough them.
Some .of the best grazing lands of the Btate have thus been taken
up for cultivation, e.g., the *bidu’ lands of Guntur.” * -
" 99. Non-food crops.—When there is so much soarcity, fes
food and fodder it wil] probably be considered unsocial to,grow
money crops like, tobacco, groundput, cotton, gfc, There dre ab
resent nearly 9 milliop acres under nop-food crops in our State.
n 1925-96 it wag about 8.8 millions and from thet year onwerds
§v§ry" par ity extent is varying between 8 and 9 million acres.
In cerldin ‘areas’ fogd crops have heen replaced by nou-food monsy
grops which yield o cattle fodder gt all. S
80. Very amall ared under fodder crops.—Out'of mearly 81
million. acres of wet avea sown: each year, the ared under fodder
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crop is very negligible as can be made out from the following
statement :—

Year. Area in acres. Year. Afrea 1rc acres.
1910-11 264,371 1944-45 459,653
1920-21 298,872 1945-46 463,163
1930-31 449,866 1946~47 562,794
194041 459,456

Tradition has it that the Hindu Kings and their Muslim sue-
cessors used to insist, even mn the olden davs when the pressure
on land was not so heavy, on the ryots growing fodder at least
over one-tenth of their cultivated lands.  1f this good custom
has been in force, the target for fodder crops in our State should
be about 3 million acres as against the present hall a nollion
acres. This just ilustrates how reluctant the public are to grow
a fodder crop, because it does not dircetly give them a monctary
return.

31. Causes of present fodder scarcity.—'To sum up in areas

outside reserved forests the fodder scarcity is due to

(1) progressive detertoration of pastures in poramboke and
other lands belonging to Government, duc to unrvestricted and
unregulated grazing and annual burning;

(2) breaking up of pasture lands for cultivation;

(3) Increase of area under current fallows;

(1) a probably large extent under non-food crops; and

(5) a very small area about 1-5 per cent of the net area
sown under fodder crop.

CHAPTER IIL .

ThHE FODDER AND GRAZING COMMITTEE.

32. The constitution of the Madras Fodder and Grazing Com-
mittee and a brief resume of the work done by i.—Al the
instance of the Government of India, the Government of Muadras
in their Order No. 1703, Development, dated 1ith July 1938,
constituted an advisory committee called Provineal Fodder and
Grazing Committee.  The member of the Board of Revenue in
charge of panchayat forests is the e officio Chairman. The
Secretary of the Board of Revenue dealing with Forest Panchayats
is the ex officio Secretary of the Committee. The Director of
Agriculture, Chief Conservator of Forests, Chief Engineer for
Irrigation, Director of Animal Husbandry, Tivestock Devejop-
ment Officer are the ex officio members. A few prominent non-
officials and officials who take an intercst in cattle and their feed
are also members of the Committee. This Committee discusses
important schemes relating to cattle and their fodder supply and
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takes suitable action in getting them sanctioned. At the instance
of the Committee, a report was prepared on the condition of the
panchayat forests of the State and the measures that should be
adopted to preserve and improve them. The Committee itself
has published a memoir containing statistics of existing live-
stock amd of the fodder production and an atlas illustrating the
same. Ea - .

33. Resume of the work done by the Madras Fodder and
Grazing Committee.—A brief Téstme of the work done by the
Madras Fodder and Grazing Committee i8 given below :—

(1) The possibility of creating fuel and fodder plantations
in panchayat forests by the kumri method was considered and
the Committee recommended to the Board, the granting of reduc-
tion in lease amount to those panchayats which planted approved
trees ip an approved area. :

~ (2) The conduct of experiments in early cutting and quick
drymg of grass was recommended to the Government. The
results of the experiment were considered and the Committee
decided that if a demand should materialize for well-cured hill

hay, 1t should be met, provided the cost of production was
realized.

(3) At the instance of the Committee, the Government
.sanctioned the Scheme of Rotational Grazing in Talamalai Exten-
sion Reserved Forests, prepared om the principles of the special
block system. S :

(4) The Committee recommended to the Government, the
proposal of the Chief Conservator of Forests to keep stocks of
hay in Nallamslais, to meet the recurring scarcity of fodder ir
Ceded districts. But the Government turned down the proposal,
as they had already issued orders to the Collectors to persuade
villagers in the dry districts to maintain common reserves. of fodder
in the form of silage to meet the reewrring scarcity of fodder in
those districts. ‘

(5) A Rotational Browsing Scheme for goats was considered
and it was dropped as it was correlated with the imposition of a
tax in some form on goats. .

(6) Experiments on pasture research, live fences and hot
weather fodder supplies, which were conducted by the Special
Grazing Officer were considered and wide publicity given to the
results of the experiment.

(7) A scheme for maintaining a fodder reserve in Anantapur
and Kurnool West Forest divisions, proposed by the Chief
Conservator' of Forests was recommended to the Government.
The Government approved the scheme.

(8) The Committee considered the possibility of introducing
rotational grazing in panchayat forests. The general feeling
was that nothing could be done in the matter except to await
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the orders of the Government on the question of future control
of forest panchayats.

(M At the instanee of the Committee, the Government have
stated that fodder trees may be grown in waste lands at the
disposal of Government under certauin conditions,

(10) The Commiitee recommended to the Governmment the
desirability of forming grazing ground porambokes in suitable
localities, I all districts and  improving themn by the " kumri
method.

(11) The Comunitice considered the importance of contour
bunding, in areas of low rainfall, as a practical method of nuprove-
ment and control of grass land and recommended the same to
Government for trial, in suitable areas.

(12) The Committee recommended to the Government the
preposal of the Chiel Conservator of Forests to conduet experiments
in the manulacture of hay (1) {o provide data on the possibility
of keeping a fodder reserve capable of being transported to areas
of scarcity; and (2) {o make use of fodder m the reserved forests
which would otherwise go to waste.

(13) The Committee considered the suggestion of restricting
the groundnut crop in Ceded districts i favour of a fodder crop,
and decided that the Director of Agriculture should be requested
to arrange for propaganda among the ryots, to discourage the
tendency to grow groundnut as a mixed crop with nngart cotton
and to induce them to rotate jonna with groundnut or cotton.

(11) The Committee decided  that the Agrieultural depart-
ment should carry on intensive propaganda for including fodder
crops in the existing cropping system and that the agrieultural
farms and demonstration depots should stock suflicient quantity
of seeds of suitable fodder erops.

(15) The Committee  resolved  that  the  Distriet  Forest
Officers should stock seeds of suitable fodder trees to distrilute
to the public who wish to grow such trees i their private lands.

(16) At the instance of the Committee, the Governnient
agreed to the extension of the concessions on growing fodder erops
to zamin tracls ax well,

(17)" Alkali treatment of straw was considered by the Comn-
mittee and it resolved not to conduct local experiments in the
manufacture of straw pulp, but watch results of similar experi-
ments conducted at Tzzatnagar.

(18) The Committee reconunended to the Government fhe
proposal to open experimental farins for growing grass and fodder
crops, under large systems of irrigation.  But the Government
turned down the scheme on the ground, that it was not likelv to
appeal to the ryots either during or after the war and that at
that time (war vears) the rvots should not be encouraged to grow
grass, instead of paddy, on irrigated wet land.
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(19) At the instance of the Committee the Government
approved the proposal of Director of Agriculture to distribute
seeds of fodder cholam, free of cost to ryots in Udumalpet and
Palladam taluks.

(20) The. Government commended the suggestion of the
Committee to the municipalities and major panchayats of the
State to.grow fodder crops with sewage water.

(21) A scheme for mixed farming in Pattukottai Agricul-

-tural Farm was approved by the Committee and recommended to

Government.

(22) The Committee recommended that takkavi loans in
kind, of groundnut cake and cotton seed be granted up to the
value Rs. 50 on the same terms as loans for manure.

(23) The Committee recommended the remission of half
assessment to ryots who cultivated fodder or green manure crops

on dry lands.

(24) The possibility of utilizing city sewage water for raising
fodder crops was considered by the Committee and it observed
that it was an economic waste, not to utilize the city sewage for
constructive purposes, but merely to run it into the sea. It
recommended that it would be worth while for the Government
to subsidize any feasible scheme for utilizing the city’s sewage for
growing fodder.

(25) A scheme for the preparation of silage in selected areas
of Ceded districts and Coimbatore and distributing the silage to
the ryots was recommended to the Government.

(26) The proposal of the Director of Agriculture to start
experiments in cutting 50 acres of paddy three times and feeding
the straw to milch cattle in Madras was recgmmended to Govern-
ment. The Government turned down ‘the proposal as mot
economic. ‘ ‘

. (27) A scheme for the opening of an Agrostological section
and for breeding better types of fodder grasses, submitted by the
Director of Agriculture was recommended to the Government.

(28) The Committee considered the reports of Sir John
Russel and Doctor Wright on the general policy to be pursued
for the improvement of fodder and grazing and resolved to recom-
mend to the Government that experiments be initiated, by the
Agricultural department to ascertain the nutrient value of fodder
crops at different stages of their growth, to evolve the most suitable
fodder crops, to find out the most suitable rotation of such crups,
with other crops.

(29) The Committee recommended to the Government for
sanetion the scheme of the Director of Agriculture to lease out an
extent of 6 acres of land near Mangadu near Madras, to try cut
different fodders which will be useful for milch cattle of Madras.
The farm has been started.

4
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in that tract.  This system dates back to 1874. It was abolished
i 1898, only to be reintroduced in 1902, 1n 1941-12, there
were 129 kunchas in the Nellore Division, extending over 126,329
acres.  Out of this, 25 were foreign kanchas and the rest local
kanchas. Foreign kanchas are intended for the use of foreign
cattle and the District Forest Officer has discretion to change
thene for use by local cattle. The local kanchas are to meet the
dennds of the villages within five miles of reserved forests. If
the area of the local kanchas is found m excess of local require-
ments, foreig cattle may be admitted at the discretion of the
District Forest Officer. The possibility of a kancha is fixed at an
average of two acres per cow or builiulo unit, except in the case of
coertain reserves where the possibility is fixed at four acres per
cow unit.  Permits are issued departmentally up o the eapacity
of the kancha at the following rates :—

Local. Foroign.
AS. AS,
Buffalo ‘e .. .o 1n 19
Cows or bulls .. .. 8 10
Sheep .. - . 3 ) 4
The Kanchas arve closed to grazing for three months in the year

from the 1st of Julv. 1111% is tlu- most mportant and the best
feature of this system as this closure aives an opportunity to the
grasses to d(\(l()p before they are grazed down.

37. Present grazing policy.—In G.0O. No. 1612, Development,
dated the 13th August 1942, the Government go nu.llh approved
the r(*(()mnwn(]dtl(nh of the Spv(l.tl Grazing Officer. 7 hese orders
form the basis of management of forest grazing, though elfect
has not yet been given to them. These recommendations are
discussed  below.  The  first suggestion  of the  Special Grazing
Officer was that the forests should be classified as major or mmor
the criterion heing the relation grazing is to hear to forest manuwe-
ment.  Minor forests would include marginal reserves not woiked
on an intensive basis, the object of which is to meet Tocal demiands
up to their capacity. Tt is onlv in such forests which will bear
the brunt of forest grazing, the Government had specifieally osked
the Special Officer to introduce the bloek system, limiting the
number of cattle to the capacity of the forest.  The Specisl Graz-
ing Officer’s proposals ‘made in this connexion were—

(1) reintroduction of the old block system in all areas
classified as ' Minor Torests ’ and superimposing on it, the
principles of limiting the cattle to the carrving capacity of the
pasture—He called this the Tocal Block system ;

(2) bv developing much smaller special blocks near villages,
otfering special facilities such as grazing of exceptionally  good
qualitv. This was designated by him as the * Special Block
system ’; and
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(3) by. developihg penning blocks in all major forests to the
extent possxble, the Penning Block: system :

Thése prop&ssls are. tIi&cussed below

- 88. Local Blook syatem.—-Ths essence of ths Local Block
system lies in limiting the grazing to a limited stock. Linmitation
will be only regarding the number of cattle to be admitted and
not to the period of utilization. The carrying capacity of the block

ill haye to be determined until sufficient experimental data
" ae available. The Special Officer suggested the adoption of

- First determine the effective grazing area by excludmg Areas
occupied by outerops of rocks and indétessible slopes. Then on
‘a"basis of an eye estimate of density of cover, combined with the
quality of the grazing offered, allot the carrying capacity between
8 and 6 acres per- cow unit, on the effective gra.zmg area alraady :
determined.

" As cattle in excess of the can:ymg capacity will have to be
excluded on & rational basis and as local cattle should enjoy o

referential treatment, the Government have accepted that the
first cattle to be a.dm1tted should be the essential cattle of the
adjacent villages followed by the non-essential cattle of the same
vﬂla.ges _This leads to the necessity for determining essential and

p essent;al cattle. . The basis of such a determination was to be

n the ryots. holding and the Government approved the following
ba,sm as recommended by the State .Fodder and Grazing Com-
nittee :—

Avea of holding. o Essent.ial cattle.
:Up ta 2 acres. : 2 units.
2to 6 ,, oo 3 .,
6to 10, 4 ,

and fq; dvery su.bsequent 5 apres, 1 unit extra, | ..

Ny M’Gvﬂum rof the dbove and-euggestions for tha fu&wrs.

Theoretically the Local Block dystem is all right and when acka.
ally administered, possibly it can be made popular by not. prose-
cuting trespass into the other blocks. But the real-difficulty will
become apparent when ‘a grazing settlement is based on the above
scale, becsuse all the village cattle will come under the ¢ Essen-
tial’ ‘class: 'Thé average holding of 94 per cent of the pattadars
of: thé Btate, who hold nearly two-thirds of the cultivated area
and pay &n assessment of less than Rs. 30 each, ranges from 0-63
acre to 6:56 acres with a mean of 8 acres. Tor 3 acres, the

- minimum number of essential cattle according to the scale dpproved

will be 3 units. This works out to 1 unit for an d&ore of culivated
ared. ' Actuals will be more because the minimtmh - anybody will
be allowed will be 2 units. As has beerr mentioned earlier in thie
report, Madras State keeps only 75 animals for every 100 acres
of cultivated land, i.e., 25 less than the minimum number wluch
may be treated as esssntlal under this scale, - .- - ..
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Probuably this aspect of practical detail was not fully considered.
I"urther, division into blocks combined with no proscceutions for
trespass into the adjacent block is as good as the present systew.
Even under the present system of division-wide permit, cattle
rarely stray more than -+ to H miles from their homes.  So extend-
ing the validity of the grazing permit to a whole district, in prac-
tice amounted only to a gesture, a concession rarely availed of.  In
the circumstances, it will  probably  be  not  necessary o
re-introduce the old Block system as this mayv not lead to the
nnprovement contemplated.  Limitation of the number of grazing
cattle is the most important thing. 1t has just been shown that
the grazing settlement on the lines approved will not be very
helpful because all the cattle now kept will come under the essen-
tial class and the Settlenent Otficer’s job will not be an enviable
one. The usual complaints will be made.  Taking all these factors
into consideration, the best procedure will be to make the 1yot
Timsell gradually decrease the stock and bring it down to grazing
possibility of the forest. The only way in which this can be
achieved is by increasing the grazing fees. In 1915-46, the
grazing revenue of Rs. 4,07,923 was obtained from licensing
1.825,805 animals. This works out fo R0 anwas per animal for
a year's grazing whereas for about 30 Ih, of green grass, a day’s
ration for an ordinary animal, the public pay at least 8 annas. Tt
is high time that the grazing fees are increased, gradually till the
number of reserve going cattle is brought down to the number
which the pasture can bear.  Anv other system haxed on essentinl
and non-essential cattle, swill not work so smoothlyv and efficiently.
Moreover, grazing settlement, demarcation of blocks, ete., do cost
money. In the circumstances, the only practical measure whick:
will help in bringing down the namber of ecattle grazing i the
reserves, is to increase the grazing fees gradually.

40. Special Block system.—According to the Special Grazing
Officer the ohject of the Special Block svstem is the segregation of
exceptionally wood grazing areas which are near villages snd
managing them on an intensive basis so as {o offer grazing of
exceptional quality to good animals and to ensure that such arcas
are not allowed to degenerate through misuse as is bound to ocenr
if they are merely treated under local Block system. These
specinl bhlocks were mostly  intended to include  recentlv  felled
fuel coupes, which, as a result of closure, develop a heavy
stand of grass. To retain the improvement, deferred and rota-
tional svstems of grazing were sugeested.  Ultimately, the whole
of the Fuel Working Circle, a considerable arca, which covers
practically the whole of the peripheral strip will come under this
special block. Special fees are chargeable for these special bloeks.
In 1945-46, rotational form of grazing was practised over 122,169
acres and the total grazing revenue obtained was Rs. 12578,

41. Sugqestions regarding the future of the special blocks.—

An inspection of typical localities, where rotational grazing has
been tried shows that personal factor plays a large part in makine

.
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: Sop e
rotational grazing s success..’ In one division, even the rotaf.iﬂ“ﬁpl
grazing demonstration plot failed. . The apathy of the public is.
always there, though they do reslize the valne of rotational grazing.
when explained to them.  In certain: ities rotational grazing
will rerely suoceed, because the farther block will always be quite
a ' distanoe: wway -from the ‘village. . Taking these factors into
consideration, it is suggested that rotational grazing should . be
limited only to localities where the people and the concerned
officers are keen. For rotational grazing to succeed, the paddocks
malisé: be properly fenced, and the closed paddocks must get real
pest from grazing. More than this, the co-operation of the public
is‘'very essential. If these cannot be achieved there is no point in
experimenting with rotational grazing for an unsuccessful experi-
ment will do.more harm.-than good. So it is suggested that the
present rotational grazing bloecks may be reviewed critically and

closed down where they do not conform to real rotational grazing.

49. Grass land management.—Mere deferred and rotational
grazing, even under the most favourable circumstances, may not
improve the pasture beyond a certain stage. Most of our. grass
lands are just inferior pastures st the moment, due to abuse in the
past on account of overgrazing and burning. To improve the
pasture, manurial treatment, rest, discing, harrowing, ploughing
and reseeding with legumes and grass seeds are all necessary.
That an untreated grass land deteriorates progressively is borne out
by the following figures given on page 16 in ‘ Grass land
Husbandry ’ by H. I. Moore. ‘ .

1988. 1939. 1940.

Treatment. TONS PER TONS FER TONS PER
‘ . . ACBE. ACRE. ACBB.
Ploughed and 1eseeded .. 13-07 1278 11-62
Renovated spring. 1938 .. 60 . 1701 6-00
Untreated grsss land . 397 © 408 200

v (Rerioviition corisisted of drastic pitab:pole harrowing followed
by a comipleté manurial dressing ds given for the resesded area and
the sowing of a seeds mixture.) R

It is not all forest lands which are capable of being improvea
in this fashion. Usually lands which are suitable for Kumsi
cultivasion will be suitable for. ploughing and reseeding with grass
seeds, though of course a great depth of soil may not be necessary.
When Forest Working Plans are prepsred, areas suitable for
improvement in this fashion, as pasture lands, must be selected
and provision made for improving their pasture value. After
improvement, such lands should be treated as special blocks and
subjected only to rotational grazing. Ultimately when the grass
stand becomes poor, the area should be again reseeded to good

opasture. To sum up the suggestions are (1) to limit rotational

grazing to select localities where the public and the departmental

officers are keen and scheme will have good chances of success and
(2) to bring under soiéntific management suitable grass lands.

-

#
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43. Necessity for a Special  Officer.—Scientific grass land
husbandry and pasture management are new to the Forest depart-
ment.  The department did not take to this activity hitherto as
grazing fees were very nominal and more than this restriction and
regulation of grazing could not be enforced. Now that the Govern-
ment have approved the formation of special blocks, which can be
managed separately, scientific pasture management can be taken
up sevioushv, at least in such blocks.  To factlitate this, there is
necessity for a special Agrostologist for the Forest departiment,
who, in addition to conducting studies in resecding and manage-
ment of forest pastures, can also take up experiments, in the
breeding of suitable herbage and forage plants under forest
conditions.  Such an officer will be in the same relation to the
District Forest Officers regarding grasses as the Silviculturist s
now to them regarding  trees. The best  proposition will he to
<end a Forest officer who s a M.Ses or a BaSes (Hons) in Botany
for training as an Agrostologist.

A1 Penning Block system.—A certain number of pens already
exist in the interior of the reserved forests. These are  located
near water sources.  The possibility of these pens depend on the
nature of the water sources, which oceur newr them and  -he
healthiness of the tract. These pens arve utilized mostly by
migrating cattle. The Special Grazing Ofticer has suggested (e
expansion of this svsfem and the formation of rotational penmmn
units. Asalready mentioned most of the forest grazing is confined
to the peripheral strips and it is necessary and desirable to gpread
out the grazing to the mterior forests also. The lhniting factors
are (1) inadequate nmber of water sources, (2) unhealthimess of
some interior forests and (3) absence of good roads, which will
facilitate the rapid and easy movement of cattle to the interior
grazing wrens. T4ois suggested that the extension of this penning
svstem should be vigorously undertaken, and, to this end, the
following steps will have to be taken to  counter  the Timitine
factors: (i) Survey of underground water sources and the sinking
of bore wells, (i) anti-malarial operations wherever necessary and
(iii) opening out of interior forest areas by a network of roads. Ty
is spectally neeessary to undertake this” work in the Nallamalais,
Palkondas, Seshachallims, Javadis and the Agency forest areas
at o very early date as pens when formed in them may be utilized
(1 by the old and deerepit cattle of the State and (2) by the
cattle from famine fracts in the case of Nallamalai pens. Tt s
mnderstood thai the financing of concentration eamps in interior
forests will be borne entirely by the Central Government. TIn
these circumstances it is suggested that steps may be taken to have
an hvdrological survey done immediately in the tracts mentionad
and to prepare schemes for sinking bore-wells and for forming
roads in the tracts mentioned so that the pens may be ready fo
receive the pinjrapole cattle as soon as possible.

"
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« - 48, Famine Jhay: iopemstions.—~Fodder scarcities 'i oéour. ‘at
infrequept intesvals i Ambwtdpar mnd Balliry disiridts.: At such
umes ysngemeonds e aimmde o isupply:dugied;dorest grass to the

seuttle | bfthis veqdity rawden. i Temgost : Bivibions : a

formeil inih-husy sudiey Obe Alineie. supphos of fgrest griss

ave thade dvaibitlle, wilusbit Gede is Jost anil mruch distress is:feit.
‘G ivéifayomtable wbnditsins: wbout: 8,000 sons of dred Horost graﬁs
can be produced in a season, which commences from alGutidNov-
o068, Degember. and Jasts till sfuge or July of the sueceeding
YEOE, . In $he 1946, famine hay gperations & ton .of hill grass was
predyced at & cost of Rs. 68 per ton and this was sold to the catile
ownels in the scarcity aregs at a subsidiged rate of Rs. 24 per ton.
Exen gt this rate, copsidecable stocks 'were : left wnsold. The
Gelectar, of ¥ Mhis ppkes an the, famine operatious of 1946
Lias writber(} P ,

exi ghat—:
o rtdiill gress ‘18 such a poor stuff that cattle owners do nut

ordinarily use it for their cattle. ; F1is only e a last vesort that this
stuff is used.’

RN FN RE -

The, Collector ‘b?s_.palsq,mﬁoqed‘ +4hat only cattle in red soil
villages eat thi8 forest grass and that the cattle inJlapk seil villages
do not eat this grass because if they do eat them, they would purge
and-4Me.. This latter statement does not accord with the exper:-
ence of the Superintendent of the Hagari:Faim,’ which is located
.on blaek soils, as his cattle were fed only o hill grass dusming ‘the
scarcity period. . In the Military Dairy Farni st! Bangslere it is
only this hill grass obtained from Bellary and from Nalamulais,
which.iscused for the milch animals and so the: womplamt about
their guality may have. fo be rewiewed, in this light. "Though it
bas toiba conceded that. the relief given may not benefit mote than
1 per oemt or 2 per cent of the cattle population in the affected
zone, yet-it has to be undertaken.

46" Puture of famhilis' hay operations.—Fodder is a bulky pro
dtict aiid it will not bear transport over long distances, 8o, a lasting
solution will be to create famine fodder reserves in or pear. the
villages themselves. Steps to achieve this objective will'be Saggest-
ed at thé appropriate place. But till those steps are adopteédl and
made a success, famine hay operations may have to be undertaken
in the''fdvésts of Anatiapur, Bellary and Kurnool West Forest
divisions: To save valuable time, the following measures age
suggested. Hill grass is now being sent  from " Toriiags
MilitaryGrass Farm to. Bangalore and elsewhere. = The -grsés is
costly becguse it has to come from a long distance, and the lahoyr

!
+

4

it septe.  The officer int cha é"d%tﬁe’f’f-nii;‘is of the o ﬁon hat
tak

iabes grase G bo priluchl £ (actligalls near e Neflamalais
%WIP ’lﬁ;geﬁé‘ ai‘e&als&"éﬁﬁ&&étbﬁ' thére' 'who can "undertake to.
~ supply e quantities of grass. ¥n the circumstances the sug-
Gebion will b B TR e chmatanees fhe e
" (1) g arrange ; ith. Military authorities to have.their grass
farm Ehif‘tgd from 'f“c?rna&%ﬂ' to Ga”zulap:.lle, and
5 r
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(2) to request the Military authorities to keep always a
reserve stock of about 500 tons of dried grass so that they may be
utilized for meeting urgent civilian needs at the commencement
of periods of fodder scarcity. The understanding will be that the
Forest department will return the 500 tons as soon as their famine
operation gets into full swing. Any facilities which the Military
departinent may require in this connection should be considered
favourably.

In the alternative if the Military department is not keen on
this idea of starting a grass farmn at Gazulapalle it is suggested
that the Torest department may start a unit there for collecting
Inll grass and supplying the grass to the Defence department. Tt
is understood that the Military require large quantities of hill grass
for their dairy farms. Such a unit can always meet urgent civilian
demands from the reserve stock it will have till the regular famine
Ty operations start.  Sapply of grass to the Military departiment
will be a regular commercial proposition. ‘

A7, Fstimates of outturn.—According to a 1946 estimate the
following quantities to dry forest grass may be expected from the
centres mentioned :—

TONS.
Old Anantapur Division—
Hospet-Kanevahalli . .. .. . 50
Mariammanshalli - . .. .. 75
Ramgad .. .. o .. . e 200
Yeshwant Nagar .. - .. . .. 500
Salehalli and Tumaragudi Sidiy .. .. 225
Kudatini and Papanayakana halli - .. 150
Rangapuram . - .. .. .. 300

Total .. 1,500

Kurnool West Division.—
Gazulapalle . .. .. 1,000
Chelama .. .. .. . .. .. 1,000

Total .. 2,000

Kurnool East Division.—
Diguvametta . .. .. .. 1,500

A further 500 tons can be obtained, it is believed from Kothakotta
and Janavulapalli TReserved Forests and Tadpatri Panchayat
Reserved Forests. After the above estimate was prepared, many
big panchayat managed veserves have reverted to the Forest
department in Bellary and Anantapur districts.  These panchavat
reserves did not supply any grass in the previons famine operations,
because probably there was no organization then to undertake such

" LAND UTILIZATION PROBLEMS OF THE BTATE OF MADRAS 29

supplies from those forests. -Now that they have reverted to the
Forest department, schemes for supplying grass from them also,

. 1n times of scarcity, will have to be prepared and the old estimates

of outturn given ahove revised if necessary. .- : ,

e

48" Pons in” Notlormilols " did cittle " from ‘fodder scarcity

" areas.—The best way of utilizing the forest grazitig is for the cattle

to grade them. As'has been mentioned alréady supply of dry grass
involves much subsidy and in spite of this, the public too do ‘not
seem to wppreciate the grass supplied to them, according to the
Collector's report. In connexion with the salvage of pinjrapole
caitle, the opening of pens in the interior of Nallamalais has
already been suggested. foine of these pens and also other pens
in Nallamslgis will be vacant during the months when famine
usually oocurs in Bellary and Anantapur districts. When famine
conditions actually appear, such pens can be used for penning cattle
brought from the scarcity areas. The most satisfactory procedure
will Be to buy the cattle from the scarcity areas early in the famine
period and have them transhipped to railieads in Nallamalais and_
take them from there to the different pens. After the famine is

' over, these cattlé can be resold to the ryots of the famine zone.

In the alternative, private cattle owners can be given facilities to
send their cattle to these pens during famine years. The depart-
ment and the officers who will look after the pinjrapole cattle may
look after this arrangement alse. . :

49. Silage and hay.—It is suggested that all facilities may be
given to villagers, living within ,econggxic distances of reserves,
who wish to have common reserves of fodder either as silage or as
hay. ' They may be given the grass free of charge, and if they so
detire; they midy be®pérmitted’ to for theit' sifos irside the
reserved forests. We should like to suggest that in - deserving
cases, subsidie may be freely given for the erection of #ilos out-
side ‘régerves. ' Pasi ﬂi&dqug orestp, the ‘Farest dipiirtment
rhay' bneidér 'the ‘Waggestion ‘O havitig. ailo pits or toWers son-
stracted ‘at it experile for the tyots’ usd. Steps must be taken to
make ‘silage and hay making popular. ' In‘‘the 'Nallamaldis, ‘we
understood that ryots come at the  proper seasons and cut the
grass, mostly spear grass, and leave them- in the forests to dry.
When“#ry, tHese cut grasses ate retioved. This is s very good
Pvr:ﬁtm and we snggest that steps may be taken to extend,this
pr: X ) . T

i
A

tos 0y oth®l diveoos alio; .-
80 ‘Summary of suggestidns relating ta reserved fordsts.—The
following is & sumimary:of: suggestions madeé - regarding. .reserved:
foresbe which, if sdopted; will make for better grazimg for ¢ larger
number of cattle pmw oy ofi 0w T w0 LR ~

. R R T :
i (1) ‘gradual inéredse-of gnlin%?fédsftill the nuriber.of r
* going: pattle comes-down to what the forests can bear;  ho 1o

© -(2)-inepeetion’ -of ' ‘predent rotational ~grazing blocks and
cloding: dowst tlivse ‘whick Qo not conform to real rotationsl grazing ;
. S

\
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(3) bringing under scientific managemeut and treatment
suitible grass lands;

(4) appointent of a Special Forest Officer with training in
Agrostology to conduct research experiments in management of
. 53 by . . . g
forest pastures and in breeding suitable herbage and forage plants,
under forest conditions;

. () developing penning system, to distribute grazing to the
interior forests also;

(6) opening of a grass farm at Gazulapalle in Kurnool district
either by the military or by the Iforest department, for meeting the
wilitary demand for grass ordinarily and for meeting in an emer-
gency, the demand from civilian population ;

(7) revision of estimates of supplies of grass [rom the differ-
ent reserves of Anantapur and Bellary districts  ineluding the
panchayat forests which reverted recently ;

(8) utilizing the proposed pens in Nallamalais daring famine
period, for keeping cattle brought or bought from famine zones;
and

(9) popularizing the manufacture of silage and bay.

CHAPTER V.

SUGGESTIONS RELATING TO (JOVERNMENT [LANDS
OUTSIDE RESERVED FORESTS.

51. Introduction.—~We have so far dealt with reserved forests
and steps which, if taken in them, will increase their fodder con-
tent and at the same tine ensore a better utilization of the avail-
able forage. Next we shall take up for consideration the outturn
of fodder in lands at the disposal of Government excluding reserved
forests. The other uncultivated lands excluding current fallows
which are described 1n the Season and Crop Report as waste
remitted and unremitted, amounted to 9,498,721 acres in 1944-45.
These together amounted to 21-3 million acres, while the net area
sown amounted to 31-0 million acres. On the successful manage-
ment of these lands for pasture, our solution will greatly lie.

52. Present management of porambokes which are available for
cultivation.—The management of porambokes now vests in the
Revenue department. Certain rules have been drawn up for the
management of certain portions of them called ©unreserves’
which contain tree growth. In the poramhokes, there is no restric-
tion either regarding the number of cattle grazing in them or the
type of animsl. Goats which are specifically excluded from
reserved forests are permitted to browse in them. The manage-
ment of tree growth in these unreserves is highly nominal. Some
low seigniorage rates were fixed years before for removing timber

' abodr Bimte;avhiel1a' ko agmvmﬁt_ss_ ]
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amd firewood from: thege- unneserves for bona fide domestic purposes
or. fox wmaeting:loeel-needs: These rates which were fixed nearly.
2. 1:.30: yasrs: ago-have ot besn yovised a4 all. During the war
and post-wat qudtﬁhmmxgrpsemmmme happy hunting
grounds of nosmpalows - pemens for- becoming: rich. - The tree

; in: thewn-hev® disappearatl either as firewood or.as charcoal,
either with (o, without. the connivance.of the people gesponsible for
their, pmbegtion. .. The grazing' in such aress hasdeteriorsted on -
spoaund. of abuse by burning, over-grazing and soil erosion. To
#iitae Dy these porambokes which were intended to meet the loeal
‘demands for fuel, small timber, and grazing have deteriorated so
badly that the preasuze: for the seme products ha_s deyolved to an
i ing. extent on:the reserved foresis. It is high time that the

present inefficient managemant of these porambokes is changed

" and steps are taken to rehabilitate and develop them as fuel and

foditbiridestivel. 'Phe Torest ates of our Btatd, which inclides lénds
otesified or wdministered as forest under any legal enactment,
Fédved! foredts and reserved lim‘ﬂZi occipied only 168 per cent of
oWF'toléil atea. Out of thik the reserved forests, whichi have always
been under Forest departmént, represent 12 per' cent. The
reserved forests 'which were handed over for popular control, and
which are now slowly reverting to the Forest department represent
2-4 per cent. - The rest are the zamindari forests which are mana-
ged under certain Sections of the Madras Forest Act (Act V of
1882). The, deteriorated condition of the panchayat and zamin

© 10résth'is 400 well kuown to be discussed here. - Unless these forest

aréas and’ the other poramboke lands are efficiently managed, it.
will not be 'ﬁbs‘s‘iblé‘ to provide fodaét{for the millions of hungey

ahisdsls, which we now have.

. B8, Present land agsignment policy and sugyestion for the
future.—In the lands at the disposal of Government, excluding
panetwed, Jorekis,otoupied poransbokes:and lands belongilg to the
Milissry ; Ay perepiii - emmeceultivabs, : pay pens!  agsdssthent, if
wedossiry, and then gek the land assigned to him if Bi% is’ niot held
to be objectionable by the Revenue department. Very valuable
pasiure lands and also lands which are not fit for permdnent cilsi-

" vation like steep slopes and marginal and submarginal lands have

Iedis: btokery up' for cultivation’ in this fashion. This policy or the
ghsbnes op m\k‘s Bhily éx-post faoto remedy as evictiori can be
dorie nly sfter the damdié is dode.  Further such o system is
tepughiant €6 Any Gysbers of séientifie land' planning. It is not all
linds that are' it for dontinwonl mppiﬁwﬁw js: ot iri' ik interest
ob the mation 16 di%w ciiltivation in igighmal and sabmarginal
Toily;- which should legitimately be managed as fliel #8d fodder
reservei, Vef, aoording 16 the Sewgo%d‘ Crop R@t;)rt of 194647
pently 98 miffon werdd) i.6.; dBodt ¥ er @ﬁt"b the tofal area
pet' cent of the det area

“dréd of Government

fallows, i.e., lands

oo, -and W0 alightly- logs' inl exctent toet
mhdaged: reserved forést, comé uhder oty

*
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which will not either bear continuous cropping or cannot be
brought under cultivation, except in favourable years. This shows
that the lands best suited for permanent agriculture and can be
cultivated with our existing resources, year after year, have already
been occupied and gradually less economic lands have been broken
up for cultivation, thereby upsetting the fodder economy of the
State.  Competent  technical officers have remarked that our
- food shortage will not be made up by extension of cultivation but
by adopting intensive methods of cultivation in existing cultivated
lunds. In the circumstances mentioned, somne urgent action has to
be taken to preserve our poramhokes and to conserve the soil in
them. I'heir present management which has led to their deterio-
ration and extinction in many cases has to be changed to a manage-
ment which is likely to function better.

54. IPuture of porambokes.—The first step will be to prohibit
under heavy penalties  further extension of cullivation i the
porambokes and other lands at the disposal of Government. Next
step will be toprepare plans of management for those porambokes,
the objects of management being—

(1) to preserve the existing tree growth in them;

(2) to create fuel and fodder reserves in them where possible
by the Kuniri method and manage themn scientifically as pasture
lands;

(3) to manage the rest of the poramboke lands as natural
pastares taking such soil and water conservation measures as are
necessary.  T'his incidentally will linprove their pasture value;

(1) to grow where facilities for irrigation exist at present or
can be created, at low costs, perennial grasses and legumes of high
nutritive value like Guinea grass, Napier grass, Rhodes grass,
Liuicerne, Berseem, Sunnhemp, Pillipesara, ete.

(5) to form special grass farms in accessible places, where
fodder will be cut in the appropriate season, if possible by mecha-
nised methods and preserved as silage or hay, as a summer feed or
as a famine reserve.

Such a well-ianaged poramboke will be an asset to the nation.

55. Feasibility of the proposals and the necessity for accepting
them.—By merely stopping cultivation in lands at the disposal of
Govermnent, inprovement will take place in the fodder content of
the tract. Protection of existing tree growth and raising of fuel
and fodder reserves by the Kumri method can be organized,
though in the initial stages some difficulties will be experienced.
In Madurai district, fuel plantations have been raised successfully
i 1946, in 1947, and in 1948 by the Kumri method v Govern-
ment waste lands by the District Forest Officer. The other pro-
posals too are not difficult to carry out. Suitable plans will have
to be prepared for each district and the necessary staff appointed
to carry them ont.  Tn our opinion, a new organization will be

~
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mécessary to take up the management of these porambokes and to

manage the fusl' shd fodder plantations which will be raised in

them and to look mfter grass farms and other farms which will be

started in them.. This will be discussed later. Bome flexibility

will be mecessary im the management of these porambokes as they

cannot be managed with the same rigidity as reserved foresis are.

Different. sets .of riles may be necessary. Details of management

osn be easily: worked out, if the proposals outlined in this connec- -
tion are approved. . :

s ‘ :

56. Future of current fallows.—As has already been mentioned
there were nearly 9:6 million. acres of current fallow lands in
1946-47. It has also been mentioned that it is not these marginal
gnd submarginal lands which will solve our food problem. . These
lands should normally be reverted to pasture. The possibility of
doing 'this ‘without giving room to controversy or opposition has to
be settled in consultation with the Board of Revenue. If, how-
ever, this is not feasible, steps must be taken to reclaim these lands
and improve their productivity by adopting mized farming prac-
tices. It is only in such lands that the full benefit of mixed
farming will become patent. If mixed farming is practised in
mo’s;tf of gut dry lands, the fodder preblem will automatically solve
itself. -~ o

. 57. Miged jarming.—Dr. N. C. Wright in his report on the

" Development of Cattle and Dairy Industries of India writing about

the importance of cattle in Indian Agriculture, has said—

- *“The value of cattle as a means of raising the fertility of
soil cannot be readily computed. There is no doubt that the wides-
pread adoption of composting would greatly enhance the value
of this manure. But the potential value of cattle as a means of
introducing a ‘ Mixed Farming ' system in India and thus of
improving crop yields is incalculable. In any such #ystem of
mixed farming the introduction of leguminous fodder crops would
still further increase soil fertility, while the improvement in crop
Z.ields should offset any apparent increase in the cost of produc-
ion.”’

. He further writes that— A

. 1" if+fulk aldvantage is to be derived from irrigation, I am
convinced that farming in irrigated areas will have to be modified
to allow the inclusion of a ‘ Mixed Farming ’* in which both the
crop and animal husbandries play their part.’’

58. Mized farming in Germany.—What mixed farming has
done ta a sandy tract in Germany which was unfi} for cultivation
and bad only 18 inches to 14 inches of rainfall, 4s described in
Indian Farming of May 1911, by Dr. G. T. Wrench. 4In his
article entitled * Cattle-keeping as the.,eentre of farm orgsni-
zation ', he has described an experiment conducted by Doctor
Bartsch in a very poor, uneconomic farm, which had changed
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several hands. Doctor Bartsch started his farming with 13 sickly
cattle, the legacy left to him. He first grew fodder to feed the
animals. Their manure he composted and returned to the soil.
This manuring produced more fodder for his animals. Cereals
were sown for their straw and a legume and a fodder crop were
intercultivated. 1n addition, tabers and roots also were grown
lor fodder. Lieguiies formed the standard fodder for rebuilding
the health of the animals. With increased application of farm
yard manure, increased quantities of fodder and food erops were
obtained. To ward off the severity of gales, a wind belt of trees
was raised.  Gradually, peas, lentils, clover and lucerne, things
whicl could not be grown previously on that soil, began to appear.
Doctor Bartseh characterised this regeneration of the land as the
biodvnamic method of regeneration. As a result of this treatment,
cattle, improved in health, began to calve. By the application of
predigested manure and compost, the quality of the fodder began
to improve. The land gradually became a true home not only of
the cows and their attendants, but a home for plants and birds and
insects, evervone working to help the common object of thre
blossoming forth of life.

59. Mired farming in Ttaly.—In his article on * Cattle Pro-
blem *, Mahatma Gandhi has quoted extracts from a letier written
to hima by Mr. A, Gallettr, a farmer civilinn Collector of our Stite,
about the ITtalian practice of growing fodder for cattle, even in
stall holdings.  Some of these extracts are given below as the
conditions in Italy appear to be similar to those of Madras :—

“ We irrigate the meadow in Liombardy as the paddy field.
We still keep there bullocks strong to the plough and cows that
yield 1,000 seers of milk a month. We sow fodder crops for them
by the haud. We devote half our land by rotation to pasture for
them.

“ When paddy was imtroduced and grew year after year in
the same fields, the cattle had to be driven away to the lills in
suminer, which is our scason there for the growing of paddy. But
sowing paddy vear after year in the same fields has been given up
long ago.

“ Tovery Indian should devote three-fifths or two-thirds of his
land to growing grass and fodder for his cattle. 1 assure him he
will not be a loser.”

But the most important extract is the following :—

“ T do not think the soil or climate of Lombardy is superior
or even equal to those of deltas of the Ctanges, the Godavari, the
Kistna or the Cauvery for paddy growing. The season in T.om-
bardy when it is hot enough is so short that it is with difficulty
they can scramble out one crop a year. The official figure for the
average yield in North Ttaly is 44 quintals a Hectare, i.e., nearly
2 tons to the acre. The official figure for most parts of India is
well below 1,500 1b. an acre.

" tignal incorue is deriv
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7 The comtmbh Fotatich ‘there (Ravenna) is 2 yeard paddv,

then 2 to 5 ‘yeilrs Tatetis, So that five-sevenths of an estate may be

under fodder and ohly’two-sevénths under paddy. Indian condi-
tions'are véry nearly réprodticed there : the flat swampy country is
not ubltike ‘Berigal ; puddy is not “cultivated’ 'with care or' much
manured and made t6 yiéld madh; “but ‘‘évén’ thére though’ the
population is thick and men must eat, more land is devoted to
food for cattle than to food for men; and there too the cattle put
all Indidn caftle to shame.”’ o
The extracts given above from Mr. Galletti’s letter reveal how
difficulties similar to ours have been overcome in Italy. '
160, Results of mized farming in United Provinces, Central
Bravinces. and other Provinces.—The following is taken from the
Annual report of the Indian Council of Agricultural Research for

“the year 1946-47-:—

.- ‘“'The mixed farming in the United Provinces, Central
rovinces, Berar and North-West Frontier Provinces financed
since 1941 terminated. The idea underlying the mixed farming
experiments was to ascertain the best combination of crops and
animals on & holding so that the fertility of the land could be
maintained by the return of manure to, the soil, enabling econemic
production of crop and animal. The results achieved under these
schemes indicate that mixed farming is more profitable than the
dupsq -farming. ?g;;-keeping & few milch animals, an addi-
{ o ] from the milk and the milk products and
the progen of the cattle.” In addition, the manure produced from
these cattle increases the fertility of the soil thereby increasing
the outturn per acre., Under mixed farming experiment, the rota-
tion of the crop is so adjusted as to have fodder from the same
area without affecting the produce of the food crops.”

. eé\?l . Importance of mized farming practice tq Madras.—The
refults of the experimenis conducted in mixed farming’both in
ors oéﬁtitz‘feln.ndmT dia have been given here first to empha-
size the importance of this practice in solving our food and fodder
problem and to show the unity of snimsl, plant and soil, - In
Latin America also where the condition of cattle was deteriorating,

it was discovered that only a system of mixed farming was

essential for obtaining s good yield of plapt and animal products

as well as for ‘the elimination of animal disease and the conservas
tion ‘of goil fertility. The same country also discovered that rota-
tional ‘cropping is another method of keeping up soil fertility as
the disadvantages of mono cultivation have become patent. -In
the course of rotational cropping a green manure crop may be
grown to' revive exhausted soils. The practice of rotation, so
important but so little practised, is & factor which contributes to
the ddmplete use of the land, . To revert, the health of human
bemas, afumé.lg‘,‘pldptgg and soils are all closely inter-related and
the way in which this can be maintained is that all dead animals

and- vegetable mattér should be feturned to the soil so s to live

6
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again. Sir Albert Howard’s experimments at Pusa and at Indore
have proved that plant diseases are due to soil disease and that the
soil disease was due to the denudation of soil fertility on account of
non-return to the soil, what should betong to the soil—the animal
and the plant refuses and wastes. Sir Howard’s WOl‘k' Lias also
revealed that artificial manures arve the cause of soil disease and
that artificial manures lend inevitably to artificial nutrition,
artificial food, artificial animals and finally to artificial men and
women. He demonstrated the great value of compost manure,
which is mueh superior to pure cowdung manure. Al the above
go to show that for solving our agricultural and fodder problems
we must adopt mixed farming practices on a very large scale.

62. Propayunda and demonstration  necessary.—Consaderable
propaganda regarding the advantages of mixed farming and the
use of compost manure is necessary. In addition, it is suggested
that demonstrations should be conducted especially in margmnal
and submarginal lands belonging to ryots, to bring home to the
ryots the superior economies of mixed farming. Garden lands also
should be included in such demonstrations because sufficient fodder
is not grown on them for feeding the cattle they keep. In paddy
lands also such demonstration plots are necessary as we are sufter-
ing from the same trouble which Italy did, of sending away cattle
to the hills during paddy cultivation season. Tt us solve the
problem as Italy did, by growing fodder crops, without in any
way diminishing the vield of paddy. These demonstrations have
to be organized in all the districts. Big rvots also should be
induced to adopt this practice straightaway and serve as leaders
to the rvots with small holdings.  Once again it is emphasised
that only by adopting mixed farming practices the 9-5 wmillion
acres of current fallow lands of our State will become fit for
continuous culture.

63. Necessily for adopting mired farming practices in the Ceded
distriets —speeially in the Ceded distriets it is essentil] that the
people should take to mixed farming.  Mixed farming need not
necessarily centre ronnd a well or a water source. Growing of
fodder crops, feeding the cattle well, using their manure for com-
posting, applying the compost manure to the field, getting hetter
yields of grain and fodder crops, is the essence of the svstem. This
can be applied both to drv farming and wet tarming methods.
Mauny demonstration farms may have to be organized in the famine
tracts of Ceded distriets. Big ryots and landholders also should be
induced to open such dewmonstration farins on their own land.
Poverty does not stand in the way of rotation of crops and
such crops involve no more expense than  raising  only  single
crops.  In Java, the Dutch forced paddy rotation on the people,
a century ago under physical threat. The population of Java had
increased from 2 millions to ahout 30 millions during their rule and
the vield of rice and sngar fields also increased proportionately.
The same results can be achieved in our country also. Let us
convince the ryots and not compel.
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- "B4. Necessity for building local fodder reserves in the famine
tracts of Ceded districts.—In the early stages of¥iixed farming in
the famine tracts of ‘the’ Ceded -districts, great stress will have (o
be laid'on gmwiﬁ more fodder crops than necessary, because a
famine reserve will have to be built up in the villages themselyes.
Such reserve fodder ik bétter kept as silage, as burning of hay and
straw ‘stacks is- 4 ‘common feature in that  tract. One Yyear’s
reserve stock will have to be built up gradually,

CHAPTER VI. -
TIMPORTANT CATTLE FPEEDS AND THEIR CHEMICAL VALUES.

" '88. List of South Indian fodders, indigenous, exotic, and
cultivated. —Before dealing with- the problems connected with the
increasing of fodder outturn in privately owned lands, it is proposed
to give some idea of the common fodder plants which oceur in
the State. Fairly exhaustive lists of indigenous fodder grasses,
exotic grasses grown for fodder, and leguminous and non-
legnminons fodder crops, cultivated in this State, and short notes
regarding them have been prepared. This is in Appendix IT.
It is now proposed to give a few particulars about the importance
and the nutritive value and chemical composition of some of our

 imapoytant cattle feads. . - -

68. I'mportance df vvreal straws.~—As mentioned ‘srlier we
grow : little ‘#6ddet ‘erop in our ‘Btate and the cat{le have'Jo
depend mostly on the straws of foodcrops like paddy, chélam, ragi,
etc. . The most nutritive part of a plant is its grain and the residue
left is vary poor fodder.and will be mostly unable to sustain cattle
life. . Yat our cattle hava to depend mainly on this straw of poor
quality and even this poor roughage is very much in short supply
e, degeribed in-the begioming of this veport. . : - -
a0 G Hics straw.~Rics straw is an important fodder of this
Btate. It in sdén that the 'condition of . cattle is poor in ‘the
rice tracts. This poor condition of the csttle in paddy tracts is
considered to be due to the mnbalanced nature of the rice straw
feed. The nuirient values of rice straw are given below :—
Oreds . Pibis, . Eth, Bwwr. *  CaO. PO, NaO 0
o ”U"z' - 40, k.0
AN8.. SNOA.. 4508 ¥86 08 0I5 050 143

‘ ‘ _ Digestible wutrients of rice straw, ’
L  Toial di- S ‘
Orude protein.  gedtible  Nwiritive ~ Staroh

N . T ¢ )
o e 4904 . .
RN IR - SR TA TR ¢
e G T AT 1602 ot
B A N EE TR N .50'” ! . o ”fz_u
R 203
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Thus animals fed on rice straw will get practically no proteins.
The total digestible nutrients are however fair ranging from 50 to 41
and the starch equivalent is about 25 on the average. The mineral
contents are however ill-balanced. In lime it is poor ha,'ving only
about 0-5 per cent. In potassium salts it is very much in excess.
It is this excess of potassium which prevents the absorption of
caleium, drives ont sodium, and itself gets driven out. To improve
the cattle of rice tracts, the following meuasures have been
suggested by Mr. Satish Chandra Das Gupta, in his book ** The
Cow in India " :—

(1) Feeding of 6 1b. of green grass for a 500 Ib. live weight
animal along with rice straw.

(2) To make up deficiency of protein and phosphorus about
3 1b. of oil cake has to be given or as an alternative some legume
bay about 1% 1b.

(%) For making up the caleium deficiency 2 to 3 ounces of
bone meal.

(1) A small quantity, say, 1 h. or less of rice bran, which
contains 20 per cent of oil.

(5) To counteract the ulmost poisonous action of potassium,
a larger than ordinary dose of common salt, sav. 2 ounces per dav.

It i suggested that the Animal Flusbandry department may
consider the suitability of this ration for our paddv tracts.

68. Dr. Sen's research on rice straw.—Doctor Sen, Director
of the Indian Dairy Tustitute, Bangalove, has recorded that
portion of the calcium in the paddy straw is in the form of calcium
oxalate, the wajor part of which cannot be metabolized in the
body. The absorption of the rest of the calcium in paddy straw
is further hindered by the large amount of potassium salt which

this straw contains. These factors are almost absent in other cereal
straws.

69. Iiffect of high potassium and high oxalate content.—A high
rotassiim content induces diuresis and consequent wastage via the
kidney of a significant quantity of nitrogen. Ixperiments have
shown that excessive potassimn in a ration decreases both the
assimilation and retention of nitrogen. High potassium ingestion
has further been proved by research workers to depress the ahsorp-
tion of caleium. A large oxalate content is another pecultarity of
paddy straw.  Though most of it is present as soluble potassiim
oxalate vet a significant fraction is present as insoluble caleinm
oxalate.  The insoluble fraction of oxalate in paddy straw thus
prevents the animal from making use of a significant portion of
ingested calcium.

70. Alkali treatment of straws.—Strew cut into l-inch lengths
are soaked for a dav in eight times its volume of water, contain-
ing in solution caustic soda equal to 10 per cent by weight of the
straw. As a result of this alkali treatment, rice straw lost 25 per
cent of its weight. The treated dry straw became yellower and
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softer to the touch, There were losses all along, both in protein
and carbohydrates by the alkali ireatment. nghgnges_wh;ch
occurred as a result of the alkali treetment dre given in the

following tgbles :— .

e O Hiher  Crude  Totah N fres
U Rve sraw W‘O%. ext.  fibre. ash,  exiract,
Untriped. o1 < . .. 268 088 404 857 4719

ST T g 060 660 725 3861
Chedestibog Dot o

...+, Chamges.in mineral confent by alkaly trea-tmem.‘ w :
ATV RSP s Pw‘mwlooﬁqdrymawﬁdl.

ey g -

! Phospho-
- ;. Ca. Mg. Potash. Sodéum. ¢ ':z."
Totdl: tréatment .. 052 047 452 007 022
M@m"m . 1086 . 046 118 13 011

It will be seen that as a result of the treatment, th_e calcium gained -
85.8lsp, sodiwm.. But the most prominent alteration was that the
potaseium. content became less. As a result of this leaching out
of :potassium, .the rice straw became a bett'ex:‘ feeding material.
Also on actual trial the digestibility of protein and carbohydrates
had increased very much. Kven allowing for the loss of weight
of the straw by the treatment, there was still much greater utiliza-
tion: of the .nutritive materials. on the. original weight of straw.
Figures of mineral ‘assimilation for treated and untreated straw

gixen below im—: . o
Snr Ty yndls ' Baldnob. ' fusabe. : Balance. Im«:;c Balancs.
ntreated straw .. 674 . . 4 . 988 18 . 1¥Y . . 18
gmmed straw . 58-3 l¢ . 228 7 ¢ 110 42

Alkkli tféatment though beneficial cannot be adopted, as it is
costly. In'the circumstances, the only course left is to urge on
thisi cattle owners, who ‘give paddy straw to their cattle, to use
an excess of common salt in the feed, to counteréct the excess
“;M‘uﬂthQWMW- v .‘H: o e ‘ AIEREE o
trRc Buhfeitions fér improving the guality of the feed in the
rice tracts.—Now that the cause of the: pdor condition of eattle
in_paddy tracts is known, it is suggested that the practice of .
giving bone meal and larger doses of salt should be popularized by
propaganda. Giress should also be laid on feeding green grass and

rawing leguminons fodder arops in paddy lands. Rice straw
nm' cease to be the only, or the principal feed.  As rice straw
is the pritidipal lodder in our Staté, there is urgent need to take
adequate steps in the matter. '

79, Poor value of rice bran.—Rice bran is also largely respon:
" sible for the malnutrition of cattls in rice tracts. Rice bran con-
taind g0me oil, but is poor’ifiprotein and caleium, its phosphorus

inblhible and it bus an injtitiously high percentage of magnesiura.
° Rics'bran was thid subject of feeding tests in Bengal experiments
1987y 'Catbery and” Chatterjee. < (Agriculturs and Livestotk
of India, 1988.) The All-Tndia eutput of bran may come up to 10
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per cent of the paddy output. Rice bran contains a very large
amount of vitwmin B 1e Las asmall quantity of protein but it 1<
very richinc o, nearly 200 per cent. 1 containg over 6 per cent
phosphorus P.Og ad 26 per cent of magnesia and 0 2 per
cent only of calcium. lh( animals were given rice straw and
bran as feed but they refused to take their usual quantity of
ration.  There was a disinelinition for the feed. On digestibility
trials two-thirds to three-fourths of the protein passed uudlgestcd
The phosphorus was found to be wholly indigestible.  Although
10 grams should have been near the maintenance requirement, vet
\\|th 13 grams ol phosphorus in the feed, there was a negative
balance.  This wlong with the poor calcium content and oxcessive
magnesia proved that the material was of little value.  Animals
fed on 3 to 33 seers of rice bran displayed a severe loss of condition
and thev died.

73, Cholam straw (sorghum).—Choliin straw is an important
fodder used all over Madras. Both in prime and ripe conditions,
it can be successfully ensiled. TRipe cholam straw can be stacked
for vears withont serions deterioration.  There are many varieties
of cholam in Madras State which are extremely local in distri-
bution.  There are varieties which are grown mainly for fodder
and others for grain.  Some have pithy stalks while some have
juicy stalks whiclr are mostly sweet and much velished by cattle.
Breeding experiments are being conducted by the Millet Specialist
at Counbatore to nmpart juiciess to varieties which have pithy
stalks.  In fact we were assured that in all breeding experiments,
fodder v 1111(' i invariably kept in view, A Vdrlety of cholam
known as t Talai vivichan Cholam ™ (lt\’(‘l(lp,\‘ a o straw of very
inferior quality and is consequently not relished bv cattle. Tt is
suggested that the quality of this straw way he nnpm\('d by suitable
breednnr This is important as the variety is grown over three
lakhs of acres.

T8 Dugestibility of cholam and rice straws.—"The eholam and
rice straws were tested for theiv mineral and digestibility contents
in Bangalore.

Mireral contont.

r A N

CuO. P,0.. Na.
Chclam straw .. .. 0-382 2227 0-543
Rice straw .. . . 0564 0169 0430

Used singly, cholam straw is a bettor feed than rice straw.
Digestibility trial.

Ca0). P.O.

Cholam straw .. .. Intake 160 177
Balance 261 2:57

Rice straw .. . In take 279 * 111
Balance 2:42 009

It will be seen that cholam straw gave a positive balance both
with regard to caleium and phosphorus.
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- 76: Cumby, stmew.—Cumbm is & hardy crop geaerally grown
on poor soil.. The grains are used as human feed while the stalks
are wsed a8 fodder..- Usnally the dry stalk is fed to the eattle and
is & stand by in times of famine or scarcity of fodder. It can also
be used as a green fodder and several cuttings may be taken. But
there are vqnqtal differenices in respect of the palatability of the
straw, ‘snd ‘most varieties now cultivated have straws of poor
quality. It is suggested that when breeding is done with this
species, the palstability of its straw may be borne in mind.

.. 6. Rags straw.—Ragi-strsw is generally used as a fodder.
Acoording to mineral.. assxmllatlon oxpenments, ragi straw
contaimed the followmg Lo it £ :

m A ' PRER OENT.

. p.o ey e e 1'136

o L P’O‘- B D we ‘e . .193
o e 0511

Dlgestlbxhty trials with ragi straw were conducted in three stages—

(1) Straw as single feed. . ,

' (2) Straw with supplement of celcium phosphate.

(8) Btraw with calcium phosphate and green feed.
The straw was found to have good assimilability of lime.
Phosphoric acid was on the horder line of sufficiency. When
- calodiem phosphate was added. calcium assimilation increased. Ragi
straw is a much better type of fodder than rice, straw.

7. Maize (makka cholam) —-Mmze s a hlgh yleldmg fodder
whigch ean be sown practically throughout the year as a green
fodder crop. It grows faster than cholam and gives an yield of
heavy succulent green fodder. It is suitable for silage. It can be
fed, whan the mm is ]ust gettmg mﬁky The analvms of maize

i» gxm m-m o A
R BT ‘Hw-f”‘. ecier L e e
B T S S PER OENT.
Digestible protein . <R 47
Starch equivalents .. o 52-3
CaQ B . . 073
PA ‘V, »Q'\ "e .. .s e 0"68
P tx.o T _‘.‘. L e : Ly .e .o 1.6

Tt is 'an excellent fodder orop. If this is grown for fodder, it is
sown very thick and very little grain develops. This forage can
be cured into a nutntlous dry fodder which approaches hay from
grasses in feeding valus.

f‘z?ﬁ:‘»ihyw-u —Eegume hays are very good cattle feeds. They
are’ véry rich: in proteins of that variety, which have a special
Wivlogical value: for ruminamts. ' Legume roughages are the richest
in oaleims. If ‘s sufieient quantity 'of legume roughage is-fed,
cadeinmm : Mncy 8 not hkel‘y wiwcur One draw back of Iegumo
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roughage is that they are not sufficiently rich in phosphorus.
Liegumes however keep up soil fertility as their roots harbour
nitrogen fixing bacteria.  Some of the legumes grown in Madras
are described below.,

. Berseem-Fgyplian  clover.—Berscem was  introduced — in
India in 1894 and i Punjab in 1901. 1t is an irrigated leguminous
crop which has spread very much in Punjab. 1t is a very heavy
vielder.  In Madras it has been only recently grown successfully
in Hosur.  Where it is introduced for the first time it is better
to inoculate the soil with 5 to 10 cart-loads per acre of soil on
whieh Berseem was previously grown. The seeds are mixed with
earth and is broadcasted in beds prepared for the crop. The crop
ix frequently irrigated every 10 days according to the scason. The
crop s cul wlwn it 1s about a foot and a lmH' high and cuttings
are repeated till the hot season sets in well. Outturns as high as
1,000 maunds are reported. It has a high nutritive ratio which
favours milk production.

80. Nutrients in Berseem.—The protein content of green
Berseem is 18:38 per cent gn dry basis. The dried hay contains
protein to the extent of 14 70 per cent.

Digestible To'al digesti- Nulritive Starch y
protein.  ble nutrient. ratio. equivalent, Ca0. P.O.. K.0.
10-29 6579 54 473 270 85 3-89

Berseem hay practically behaves like a.concentrate containing as
much as 10-29 per cent digestible protein. s caleinm content, is
very high bemg 2:07 per cent. The phosphorus content is 065 per
cent.

It is advisable to sow moenlated seeds of Berscem. All sceds
of Berseem are not equally viable.  There are vellow, red and
brown seeds in the market.  The germination percentages are
90 per cent for the vellow, 50 per cent for the red and 25 per cent
for the brown coloured seeds.

81. Suggestion for making extensive trials of Bersecm.—Tt is
stuggested that Berscem may  be tried extensively in the  State
as it s oa first-class l(wfummom fodder. Both at Hosur and at
Pindivanam, it has been raised  successfully  under  nrigated
conditions.

82. Pillipesara  and  sunnhemp.—Pillipesara  and sunnhemp
are important leguminous fodder crops extensively grown in the
Krishna and Godavari deltas. They have added value as thev are
excellent green manure crops as well and they fit in verv well with
the ;mddv cropping practice of the locality.  The extension of
these crops to other areas of the State has been recommended.
Pillipesara compares very favourably with Tucerne except in protein
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somfent. ‘Fhe uﬂgsm af Pchuua und,sunnhmp iare -given
below.;— _
ruonm. m Prowiw, Tal, /Birs. ‘Suibo. Lime. Py,

~Dyelraies,
nmmpum 1078 .13:40 1142 126 2206 4143 260 ‘040

a-hnunp W0 . M6 304 00NWB . 066 ;mﬁs‘

(Eﬂige) Original momture

'83. . iLucerne.~—Liueerne is.s- legummons fodder -crop which is
grown -extensively in Abejpsovince by :enlighsaned .ryots as cadtle
feed. It requires a well drained, medium to heavy loamy soil. It
gives geven to eight cuttings per annum. There is an annual and
-« tniennisl-wariety of shis.erop. .IThe plant: hes s ideop. root systamn
and is therefore drought resistant. It will bear .extremes of heat
«and cold.: »Chemiosl-wnalysis shows -fhat «lnoerne contains 163
per cent of digestible protein. and 559 per cent .of total ‘digestible
nutrient apd .has 87/7 :.db. of -starch-equivaient. .1t has 1:7 to
2-8 per-eent of :CaQ -and 0-%9:t0 074 iper eemt :iof #20°.  Lucerne
is-well known: for.its witamin-content, Wiken ;properly :developed,
it is.an-excellent. fodder werap havinga high:percentage of jprotein
of the highest :quality. : Ittis:zich in-calciun. It :ean-also be grown
iasna idry. orop, on account of ‘its deep rooting ‘habit. Several

_-warieties: of Jluesrne snidd to_different localities.are :available. - ¥

46 ypreferable! to uaesincontated iweeds ofor -sowing.

84. Lucerne hwy:—Pue-to its richness both -in -protein and
-maineral matter, especially Jime .and:also because of its palatability
to all classes of stock and its beneficial laxative effect, lucerne
- hay is the best amongst the roughages. It is highly esteemed for
ng . dairy cows. which need .an abundance of protein and lime
il ,pmdmtwn But o&tﬂn fed an. grenn lnceme are sub;ect

@8 owalr--cowpeas m bcst .sown enrly wwh uhclam or
‘alone. ‘When irrigated, greén fodder ofi13 4o 16 thousand pounds
~per 4cre may be obtained. 'Ewen under adverse conditions, ‘the
crop becomes ready for feeding within two months.

188> Redgrom.~It 'has besn revotded ‘that redgram is & legume
-whese leawessare ¥ich fodder, and ‘that it will standl cutting four
Soraititimes «'year. ‘Kt is slso ‘perennial -and-can ‘stand on the soil
for four or five years without its stem becoming woody. Its roots
:go 1deep-ensugh 4o sesist -drought. The fedder possibilities of this
plant deserwes: serious.study. If dound suitable, this fodder plant
«'bserues miredugtion in -the drier!districts. of our Stase.

- Bi.Buggestions for the fulure.—Bteps must be taken to mcrea.se'

the_ aresunder lacerme " Phillipesira anid simnhemp especially with-

in economic “distances of wrhan centres where ‘there will he e%qfd ,

~demand for lucerne both ‘for milch cattle and for ponies. ' No
awoyerthan rprbpagmdam indiealbell®t this Wtage.

<
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88. Grasses.—A fairly exhaustive list of fodder grasses of our
State will be found in Appendix 11. Here it is proposed to give

some nformation regardig  grasses o general to stress  the
importance of providing grazing for the cattle. In the March 1937

issue of *“ Indian Journal of Veterinary Science aud Animal
Husbaudry > Mr. L'raser has written that an animal should be
bred as nearly as possible on its natural food and that it was highly
probable that there may be undiscovered food l'qctors m natural
foods such as grass. The presence of a property ln growing grass
which has an imfluence on the defensive mechanism of e anunals’
tissue has been suggested. Graziers who have been handling
Ongoles for generations have given out as thicir experience that
grazing benetits the animals more than feeding the same grass, ss
cut fodder.  When grazing, the animals get more tips of blades of
grass at every bit and research has proved that these tips of grasses
ore rich in nutriants and growth  producing auxines.  This
accounts for the superiority of grazing over stall feeding. The
voung grasses contain more vitamin, more caleium and more
phosphorous than the mature ones. Grass is an important supplier
of protein to the animals and its protein content can be kept high,
by frequent cuttings during its period of growth. Pasture reflects
the mineral deficiencies of the soil remarkably well. A survey of
the mineral contents of grasses of South Indian pasture lands was
done by Sri . V. Ramiah, formerly Government Agricultural
Chemist, Commbatore, and the resulls have been  published in
Indian Farming of December 1941, The results of the survey and
chemical analysis are dealt with in the next paragraph.

89. Chemical survey of mineral deficiencies in the pastures of
South India.—TIt was noticed that while in the greater part of the
State, the grasses showed aa good content of both caleium and
phosphorus, those of Malabar district were very poor in both the
minerals.  The northern portions of Salem district had a low
caleium content i its grasses, while in Kurnool and in parts of
Anantapur districts the caleium content was good but the phos-
phorus content was very low. The districts of the Kast Coast had
natural pastures of high nutritive value as also the Coimbatore
district in the south. The arca of deficient minerals was, therefore,
the Malabar district, while the northern portions of Salem district,
whole of Kurnool district, and portions of Anantapur were ill-
bal::ncttsd tracts containing good calcium but a low phosphorus
content.

In the deficiency areas of Malabar the cattle are generally short
in stature and poor in condition. Good cows introduced there,
rapidly dgteriorate in milk yield and in general condition. Tn
Kurnrml district though the cattle are generally in good condition.
in some taluks they suffer from Rheumatic Arthrities locallv

known as  Vayupollu or Vayu noppulu which cripples the animal.

This (IIS("II.Q(" is traced to the adverse ratio between ealeimm and
phosphorus in those places. Further work revealed the presence

g
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of flucrine in the watar abtsined. from wells of that  locality,
Fluorine affects.tho ahsorption of phosphorns info the animal bogy
and its presence - aggravates the effects of .a
phosphorus ity the foode o o < 03 oo s Lol s o
' 90." Pregention’ andl oute of ‘Witneral disesses.~<If the water is
freed of Huofitic snd the stfmils sre treated to & minersl mixtare
along with their feed these mineral deficiencies” will bé corrected
and the discesess will @isappear.” Minersl mixture usually con-
taina equal parts of burnt-shell lime and steamed bone .meal,
round into fine powder. As the mixture has & smell, and not
quite relished by cattle, it is usually mixed with concentrates and

ek

given to the animal, the dosage being.one or two ounces of mixture -

depending on the.age and .mature of the animal.

91. Ncoasalilggd‘jw a detoiled survey of nutritional deficiency.-—
A more detailed survey of the nutritional defiviencies of “the
different tracts.of theiléate is necessary so that early steps fay"
be taken to correct the same. This has an important bearing on
the oestrus cycle, sterility and health of the progeny of the
animals. Until recently reproduetive troubles in animals were
cofisidered: toi'be due to diseases, but research has shown -that in
ina#y' ofaes ‘it*isidus to faulty nutrition principelly:due to defic
ciency 'of vitamins dnd otifiersld. © A cow in gestation requires
extrs ‘quaatities-of A and E vitamins and these can be supplied

.frothigréen Mafy feedi - Dxv K. €. 'Sen has recorded (Agriculéuré:

and' TAvestook in- ¥rdisi ; Novomberi1088) that deficiency of lime or
phosphorous ‘6f both Tay lead to’eithér stetility or abortien:in the
female. Lime deficiency is very common in' stall-fed snimasls;
whiith"geét 'in ‘their feed, a high proportion of concentrates whick
Inck ‘Him#i:*One of the commonest symptoms of this lime deficiency
id the tendeficy of 'the atiimals to' eat earth and mud.: Br, K. O.-

én' s ¢4 Wby "“’Wﬂawphbm; o afteete: the! feptility of

4 ol Dafloisady<ot phoophirwm in % paiture iridche

‘Said s phmsiphiorosiy AW & vesult of thid: disesse- the
animals get emaciated, develop depraved appetite: bich: as chewidg:
of bones.and carcass or refuse matters, become.prone to. infectious
diseases: and.get partially of completely, spile. "It has been men-
tioned very. early, in this report thaf by ingreasing the feed of the
nimal, it will be qusiblq to reduce’ the cestrus cycle and’ that
LT o bty ety h o 1
0

“iay’ 5k 1 sy neoksity then" Yo kedp Yok  largb étock
I" usélels oow. ' Thue, btlt thie fesditg mtat be' balanied ind

N

deslghat fo thake ' fo thi sl dalitiéhoy in ‘the pastare,
dfhbﬂviééfgtéﬁliﬁﬁ, %’oﬂ%ﬁg?q&iwﬁ%‘a@umﬂw%ﬁb 3 ¥
Al ekl fotke e 15 Koep iy AU dhock. Tk, et
aficjsnolen 1y the Teed chn ‘B¢ odffectéd very eipily #Hd d¥'ches
Wibgs sdin i Laaieido i e m R W
98" Sohis BOHaNY Griissbs bind thely Wuthitional properties i

g ph aftist’ “Ade ‘nilles ;
: megﬁﬂﬁ Wh!y Su't‘ I

poor supply of .

) R ‘uu -
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100, Spear grass  (Heleropogon  conlorlusy.—Spear  grass
appears almost universally and is o very hmportant grass of the
State. 1t is very hardy, deep rooted and tillers freely. 1t is very
drought resistunt.  In Nallamalais, near Chelama, this grass was
easily between 5 feet to 6 feet in height in January of this year.
Mr. P. V. Ramiah formerly Agricultural Chemist at Connbatore
has done considerable work on this importaut grass of our State
and his figures show that the grass gives the best analysis for
protein only when it is in full flower. This cun be made out from
the following figures :—

Caletum  Phosphate Potash Protein, Remarks,
Cu0. P.0,. K.O.
October .. .. 0402 0431 1-438 6:39 Heavy rain.
November .. oo 0877 0528 1:395 907 In full lower.
December .. .. 00420 0439 1-281 4-84

This high protein content is musleading because most of it is in-
digestible.  Doctor Sen has worked out the quantities of digestible
protein in spear grass and this is given below :—

Digestible

protein.

PER CENT,

Bangalore spear grass hay in flower .. 0-89
Bangalore spear grass hay in secd 000
Hosur spear grass hay in young . 293
Hosur spear grass hay in prime .. .. 0-84
Hosur spear grass hay in ripe .. . 000
Bombay spear grass hay in ecarly .. 2-47
Bombay spear grass hay in before flower. 1:86
Bombay spear grass hay in flower .. 059
Bombay spear grass ay in sced .. . 060

The importance of digestibility trials is stressed by the above
figures because one is hikely to be misted by the high L)l’uipih con-
tent whereas practically the whole of it might be indigestible.
Spear grass is u case in point. At the time when it s l.\(!l'lllilny
cut, the digestible protein content of spear grass is negligible. 1t
is better to harvest spear grass carly when its protein is fairly good.

101. Panicum  antidotale (The  Aunstralian  dronght resisting
grass).—This ix a quick growing and extremely drought resisting
grass which has done well in all the Agricultural Rescarch Stations
where it was tried. The plants when young arve readily grazed, but
when allowed to stand long, the culns become woody and less
palatable. This grass, on account of its extreme drought resisting
quality has a great potentiality. But before any large-scale intro-
duction of this species is attempted it is .qnggested, that palatability
and digestibility tests be conducted with this species af various
stages of growth so as to assess its real value.

e el .amll ‘fodlle
(ol 6uly stielt @66 lik
“taided.! Further in other localitiés, like road margins, cansl banks
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- 102. Chengali gaddi (Iseilenia anthephoroides).—Chengali gaddi

I8 one of the important pasture grasses of the Ongole tract. On. it

thrives the famous Ongole breed of cattle. Its chemical analysis
is given below.:— .

1 R O

3 S 3
' 3 ~ ' : S ~
PER PER - PER PER PER PER PRR

OENT. OENT. ORNT.. OENT, ORBNT. CENT, OCENT.
Chengali- * 728 308 800 199  82:17 426 4327 100 348

It is an excéllant pasttre grass.

103. Nendra (Sehtma nervosum).—Nendra is another im;)ortﬁnt
pasture grass of the forest areas. It is eaten with relish by the
cattle. Tts chemical analysis is as follows :—

§ Pai. Woody §, %‘ Total. .
i i

» T BTN ST T IR FE ORI R T b s .
FAR PR PER  FER  PER . BERM. PAR
Y ., omif, CNNT. OEFNT, ONNT. OBENT. OENT, ORNT.

Neodra.. €87 208 1670 147 3204 208 790 160 267

]:04‘.‘ Tree ‘leaves as fodder.—Tree leaves can be utilized as
famine fodder. In fact trees have been lopped in the past in
“sbllotisOf $edroity ' for Tteeding the cattle, It is suggested that in
Mirtations; proposed to be raised in the porom-

B &5 Liave both fiel and fodder value may be

and in places which are not suited for concentrated ‘methods of
planting, trees whose leaves yield fodder may be raised. A start
in this diréction may be made in the Anantapur and Bellary dis-
tricts, especially in those taluks which are susceptible to famine.
“A fairly exhaustive list of the common fodder yielding trees of the
" Provinel is given in Appendix III. There are many species found
in that list, which c¢an be easily propagated by cutfings or seeds.

Drive in this direction will bear fruit and it is also necessary

' especially in the famine arels.

408, Chemical oomposition of tree leaves.—All tree leaves
irrespective of . time of lopping have a high drude protein content.
In some cases they are even comparable to Berseem and lucetne.
“Also the: calcium—phosphorous ratio is high in leaf fodder varying
from 8:1 to 16:1. The phosphate content was also found to be

LS
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high in majority of the cases, when compared with that of com-
wonly used green fodders. T'he protein, CaO and P*0° values of a
few trees are given below :—

Species. Comimon name. Crude Ca0. P.0..
protein,

Adinq cordifolia -+ Manja Kadambai .. 15-26 2:41 0-26
Bauhinia Variegata .. Mandarai .. e 13:156 3:50 001
Azadirachta indica .. Neom .. .. .. 1631 553 048
Fious religiosa .. Peepul .. .. .. 12:68 458 047
Ficua infectoria .. Kalalai .. .. .. 10-90 2:02 045
Zizyphus jujuba .. llandai .. . . 128 423 076
Dalbe_rgia 58300 .. Shisham .. .. .. 16-24 473 054
Acacia catechu .. Sundra .. .. .. 11-82 465 0-19
Hardiwickiu binata .. Yopi .. .. .. 10-79 410 024

. L o .
Fhe list s by no means complete, 1 s suggested that the chemical
composition ol the leaves of the more iniportant fodder yielding
trees may be determined, and their digestible nutrients worked out,
to have a correct idea of their real vaiue.

CA0G. Feeding experiments on some fodder leaves.—The Tndian
\ctcl‘illill‘y Research Tnstitute hins condueted, feeding experiments
with leaves of ¢ Pipal * (liens celigiosa), Banyan tree (Ficus bengal-
ensts) Icus infectona, Feus ylomerata, and Zizplus  jujuba.
Thenr tests indicated that Banvan leaves cannol be given as sole
feed.  "Chie animals recorded positive balances for caleium but nega-
tive balances for hath nitrogen and phosphorus. The digestibility
co-efficients of crude protein, ether extract, erude fibre and nitrogen
f_rce extract were found to be 21, 29, 26, and 65 respectively,  The
figures for digestible crude protein and total digestible nutrients
compare favourably with corresponding figures for such grass havs
as Cenchrus ciliaris and are better than those for cholam and spear
grass hay.  Pipal leaves formed good maintenance ration both for
kunmont bullocks und goats whether given as a single feed or together
with supplementary. In all experiments with  pipal, animals
recorded gain in live-weights and positive balanees for nitrogen,
caleium and phosphorus. Digestibility coeflicients were found fto
be Tor erude protein 57, other extract 28, erude fibre 29, nitrogen
free extract, 53, The experiments revealed that pipad leaves may
form a maintenance ration for cattle and goats when given us a
single feed and also that they mav serve the purpose of a coneen-
trate to some extent when given in combination with some ofher
roughage.  Ficus infectorie leaves were found (o maintain the
animals at all the stages and provide fairly good amount of digest-
ible crude protein at the young and mature stage,  Ax r(\;;n'ds
energy value, tree leaves are comparable to grasses like spear grass,
Rhodes grass and cholum but with the advance in maturity the
energy value had decreased considerably. In the case of * Fieus
glomerala’ it was observed that the digestible crude protein figure
was fairly high wind quite comparable to that of pipal and * Fiens
Difectoria.” The starch equivalent was higher in this case than
those of pipal and * Ficus infecloria® leaves.

5 o
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. In the case of (Ilandai) or Zizyphus jujube both the digestible:

erude protein and staxch- equivalent g were much less §s oom.
pared with those of :pipal and Frous: iftfeetvria.. The above!obser-
vations-on & limited number of trees reveal that leaves in general,
contain a fair amount of digestible crude protein, but in energy

* value they. are only compurable to coarse fodders sich as hays and-

ocereal straws. The -distribution: of 'nutrients  suggests* that . the:
leaves:can be used s a ration both a8 a concentrate and & roughage
and -this faét may conveniently be used in feeding cattle &nd ‘goats
in: times of famine or general ‘scarcity of feeding stuffs. Further
work on digestibility trials with leaves of fodder plants is indicated.

107. Trees on private lands.—In dry lands of Karur, Dhara-
puram and Palani taluks it is customary to leave a fair number of
Acacia leucophlea and other trees well distributed in each hold-
ing. ‘Bteps must be taken to spread this good habit to all the
districtd” of “the " State. The , beneficial effect of having these
few trees in each holding will be apparent in a few years. It will
solvé any problems and what is more, the pods of Acacia leuco-
phlea are good feed to cattle. Trees having a light shade and
whode leavés and seeds are cattle feed should be preferred. Grow-
ing of Jamun (Syzygium jambolanum) trees in places, where it will.
not-sflect: caltivatién sliculd b onsidéred as the seeds are a fairly
rickl source of protein atid caldium and considered suitable  for

meding Livestock. ' : R

108, Ewiergency fodder in famine ateas.—The Indian Veteripary
Besearch“mtgtufe has*suggested a few grasses and other fetging
stuffs which are not commonly used, bat which can form reasonably
satisfactory substitutes in times of scarcity. In this connexion
Jamum seeds have been suggested, as also mango kernels. Leaves
shed in autumn by Ficus species and Zizyphus and other fodder
trees can replace the roughage requirement. The institute has also
suggested the utilizing of sugar factory products like screenings
of . bagasse cand inolesses, in:prepaning bagomolasses..in. & com-
‘préssed cake fori“for distributibn ab’dattle feed in famine areas.

at Cawnpore and it was systematically tried for feeding’Quiry
cows at the Dairy Institute, Bangalore, and found fo be guite a
useful feed. - The instittite stdtés that- this feed can be made:at

almost all the sugar fagtories jn_India. ; It is suggested thwt: steps
may be t!k"an ggthislgmte in_""éoll?)i?omtion‘ w?t% the suga.t‘“‘:;:ﬁ:

‘toihave ani emewgency ‘stockiof bagomolassés always ready.. for

rushing ' sbarcity ares¥, in times of need.

. +100. Malossae.~—Wark was done.om molasses, a by-prodact in

ulsotureof suget; aa. a feed for livestock. . Analysis showed
o8Bithined 0.0 per cent of soluble carbohydrates and 0.6

lw‘wéﬁwibf protein. From the feeding trisls miade, it was con-

claded that-2 Ib. of molasses could veplace 2 Ib. of maize as..a
coneentrate for working bullocks. Im'the case of cows.1 Ib. of

molasses Was used in replacement of 1 1b. of bran. There was no

8

his bagomolasses was made by the Sugar Technology Institute -
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&ppxecmblﬁ change in the milk vields of the cows.  'The protein
deficlency in nml(lssu was e up by supplementan feed.
prujments also revealed that the feeding of molisses (o eatthe
during the summer months was not (l(’\l\l})lc

1O, Nulntive value of feeds.~~\aluable work has been done by
many research workers on the nutritive value of feeding materials
and these are given below. "The iden in giving these figures and in
writing the preceding paragraphs wlltmtr to lhe cattle feed of this
State is to give a correet idea of the re me vitlue of the difterent
feeds and to dixpel some common fallacies about the supertority
or otherwise of souie pupu]n feeds. The table iy taken from Sri
S. o Das Gupta’s book on ** Cow in India 7. The figures were
adopted by him from Dr. Sen’s tables.

Digestible nutrients per 100 b, of dry jwaterial,

— A
Name, C('riude Nutrition e:zf;":{;’_l Lime. 1hos  Potus-
protetn.  ralso. lent. phute. - oem,
(1 (2) (3) (4) (5) (6) (7}
Gr(e:(\;':ni!‘?gdﬂ 431 12:9 479 056 04t 296
Borscem .. 12:56 1";3 i34 ‘(z—un o 24
" rass 385 3 - > [ 2.99
E‘l?i?\};inérﬁm 683 10-2 423 0-71 0-99 378
Cholam young 420 124 358 069 041 2bD
Do. primo 344 147 352 0°59 0-32 1-67
Do. ripo 1’16 450 308 063 02 1w
Lucerno 1619 2'7 414 364 1-12 4-93
Maizo 468 135 526G 073 a-63 16t
Sudan yrass 157 27-2 284 1-19 1-33 1-99
Sun flower 8 55 51 376 .. .. ..
Hays —
I¥ariali hay .. .. 8-09 67 387 070 044 153
Juinet  griss (before 409 106 24-8 .. .. .
flowor).
Cholam young 2 81 173 275 038 054 349
Do. primne 173 27-7 28-4 035 033 167
Po. ripe 084 798 37 032 056 10
Kolukattai —
Young 1117 43 42
Prime 519 92 35
Ripe 2-97 168 332
Spoar grass—
Prime 084 524 23:2 . .. ..
Ripe 0700 .. 28-4 . .. ..
Barly . 2:47 195 319 0-47 0-30 141
Sugarcane leaves .. 0°00 .. 246 055 0-14 1-00
Legumo hays—
Berseom 1029 5-4 47-3 2.07 065 380
Cowpea 10-33 39 20-6 2.27 040 2.89
Groundnut 14-93 23 318 265 058 3-26
Lucerne .. 16-37 2.4 377 i o o
Btraws—
Gram bhoosa 241 14-4 11-2 017 0-27 291
Ragi stiraw 0-23 .. 347 111 016 15
Rice straw 0.00 30-1 05 .15 1-63
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Digestivies meirients por wm. of drgymatersal.

Orwdo NuwW’b’nmﬁ Phoo.w?otaa-
Name n. m Potas
. M @ @ (4) e @
Concentrate grains— o o1 s
Cotton seed .. .12:494 61, 38 -
Gran .. .. .. 14387 4T 185 "d&a 073
s o . 5 . 933 002 o-u .
Mn.zbi‘ sl e B2z 108 033 .
Oonoentrs edpake-— _ )
coeo..: e .. .. 2110 33 900 qso 169 .
' . . 0% ..
Cotton seed oake .. 1942 31 671 039 2
Gm&n{m;m . .. 6439 0T 8 O 28 ;. 136 143
Gingallgoske .. .. 4260 10 833 o ..
By-produdte—. ‘ ) _ o
Grambuask’' - .. 000 . 47°0 i T .o

Whesbbred © .. .. 1180 54 569 028 108 148
Ricebrsa .. .. . @36 &5 483 03 €83 019

o . Groesss. Protein. Fat. Carhohydratss.
ei (D) @ @w» @
e e e 426 199 -, 4327
Eromopogon ..  +. .. .. - 39 168, 4204
Apladuarisite .. .. .. e 252 85-84
Ohyreopoganarientallis o - av: .44 113 4204
Boths e e T 2 262 . - 4B
Nendra .. .. se .. 288 147 3790
Nakka poothu Kesavu (Perotis 4°03 1:87 49-41
indica). ,
Melanocenchrus monaica .. . 4638 187 4700
Chipuru gaddi (Aréstida nlacea) 332 1'l4 4886
K nteropogon Monostachyoe . 438 141 o 4434
Olnrycwon monsanys .o . 2-83 151 4531 -
!mgmm bifaria (Poovalo gaddi). - 2:50 1M s
v CHAPTER VIL. .
Srmvmz OF FODDER POSITION AND SUGGESTIONS FOR
IMPROVEMENT

111. Fodder production in the State and its dzstnbutzon amongst

_ the various crops.—In the year 1944-45 the year in which the live-
_stock census were taken, the net ares under cul] {vation was
81,538,823 acres which was 39-5 per cent of the totalnarea of the

State. Of the area thus cultivated 9,482,674 acres were irri-
gated. Including double erop lands the total area under cultivation

- came to 86 ;999,872 acres and out of this 11.721,973 acres - -were
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irrigated.  Out of this nearly 87 million acres
about 28 million acres, i.e., nearly 75.6
18 given below :—

food erops oceupied
per cent. Then distribution

Food crops.

Name and nature of the crop, Eatent in
acres,

Paddy (irrigated and unirrigated) .. 11,013,530
Cholam ( do. ) .. 4,645,257
Cumbu ( do. ) I 2,442,320

lagi do. ) .. 1,677,049
Korra .. .. . .. . 1,474,606
Varagu .. .. . .. .. 897,030
Samai .. .. .. .. .. 553,902
Maize .. .. .. .. .. 51,846
Other cereals .. .. .. .. 548,959
(‘reengram .. .. : .. 491,580
Redgram .. .. .. .. 332,446
Blackgram .. .. . .. 306,940
Bengulgram . .. . . 7,639
Horsegram .. .. .. 1,550,353
Other pulses .. .. .. .. 244,487
Chillies .. .. .. .. - 285,122
Other condiments and spices .. 328,509
Sugaicane . . .. o, 240,715
Totl Tuits and vegetables including 746,009

root crops.

Miscollaneous food erops . .. 57,398

Total food crops .. 27,068,197

Non-food crops.

Normal, 194445,
A(S. ACS,

Groundnut .. .. .. .. 3,605,410 4,299,592
Gingelly .. .. .. .. 762,580 616,142
Castor .. . . .. 257,470 281,759
Coconut .. .. .. .. 594,660 615,518
Other oil seeds .. .. .. 65,440 99,435
Fodder crop .. .. .. 452,710 159,653
Total, non-food ecrop .. .. 9,031,175

Area sown more than once . . 5,465,649

112. A brief survey of the fodder crops grown in the State.——
In the Visakhapatnam district fodder crops as such are not

m . . Jrown.
The straws of paddy, ragi and cumby

and to a lesser extent
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cholami, korrs, samai, etc., crops sre used- as'fodder. - All-erops
except paddy are sown early in the semson and if early rainfall
advances the date of sowing of paddy, the standing crops are some-
times cut when they sre in flower for fodder ‘and the ares got
ready for raising paddy. Leguminous crops like' blackgram,
greengram, horsegram and groundnut are grown for seed and their

heulms and bhuss are fed to the cattle. Pillipeedrs is becoming  °

ular in paddy lands both as a green manure ¢fbp as well as'a
E?gdgr cmp.pe“;ny‘areas whetre sugarcane is grown, the gréei, cane-
tops after the harvest of the'canes are used as fodder. In Some
areas where desi gogu (Gongura) is' grown, gogu lqaf is used as
‘special fodder for work cattle. Near-large urban centres maize 1
‘ grown in"small areas 'for” cobs dnd after the harVest %f the grain,
the stelks 816 fed to thés cattle. ' S o
Y 'tha delta portions of Godavari and Krishna and Guntur
districts, Pillipesara (Phaseolus trilobus) is extensively grown as.
“gréen fodder as well as green manure, while ‘Sunnhemp, another
fodder crop which is also grown,, is usually made into hay and
stacked in alternate layers with paddy straw. Sunnhemp and Pilli-
pesara are sown broadcast in the standing crop of paddy, a week or
ten days before its harvest, in November apd December. -After the
~patldy ‘orop is hatvested, the fodder crop c£xes up with the existing
‘moisture in the soil. Sunnhemp being a short-duration crop is
akvested in February—March, while Pillipesara is allowed to remain
in the Bield till April and May. | Ignrlng this period the Pillipesara
crop is cut for fodder two or three times. What remains is ploughed
‘in as green manure. In the dry lands of these districts cholam, either
“pure or mixed with Pillipesara, is grown as a fodder crop in the .
mungari season and as a grain crop in the late season. Korra and
variga are also grown for grain and their straws are used as fodder.
In recent years in the dry lands of these districts the area under
commercial crops like groundnut, chillies and tobacco has extended
a4 the éxpense of food and fodder crops. The ryot is thus becoming
“increasingly dependent on the delta for his food and fodder,
Pasture lands (bidus) which were once very common, especially in
Guntur district, have mostly been ploughed up. In the Ceded
districts, jonna straw is the main cattle fodder, while tenai straw
~comes next. Lieguminuous crop residues are in short supply in the
Ceded districts, because pulses which are usually grown in mixture
‘with cereal are more suited to the tilling practice of red soil areas
and not to the black soils. In black soils such a mixed crop is
not raised, because it will be at the expense-of the cereal crop.
Groundnut and horsegram are, however, grown in many parts of
"the Ceded districts and their haulms and bhusas form fodder for
animals. Where irrigafion facilities exist, paddy, ragi, etc., are
cultivated and their straws form the fodder. In areas where sugar-

o cane is cultivated their tops are fed to cattle. Apart from this no

regular fodder ¢rops are grown in these districts to any aipreciable
~extent. Tn Nellore, Chingleput and Chiftoor districts, the straws
of paddy, cholam and ragi form the chief fodder. Cholam is sown
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in dry linds mixed witl, pulses hke blackgron, greengram and lab-
lab whose haubins and bhusus forn attle feed. Groundnut  and
horsegram hawlms and straws of minor cercals bke tenar and varagu
are ul\o awvatlable 1o some extent, No res gular fodder crops are
sown i these districts also. In Nellore distriet, however, though
special fodder erops ws such are not ratsed, vet some privade-owned
pasture lands, called kanchas, exist. In North Arcot, Salem, ('oim-
b:ll«n‘v‘, and parts of South Areot and Chittoor districts. where
mtensive garden fand cultivation s practised, cholam is grown as
a fodder crop on a linited seale both in garden dands and i dry
lands. Cevead straws like paddy, cholan, cumbn, ragt, ete., form
the fmportant souree of fodder. Cholam and (muhu are "(mmllx
rased as muistures with pulse crops like Tab-Tab, blac ke and
srecngram.  The haubus and bhusas of  these pulse crops also
contrhute to the total fodder supply.  Groundnut 1s grown exten-
sively i this traet and the baabns of this crop are dl\t) avaitable
for the cattle. Near Coimbatore town, Lucerne is regularly orown
and sold as fodder for the milel cattle and horses of the town.
Agathi s raised i small arcas round about Vellore and sold re guls nzl
in the town as fodder for the mileh cows.  In Tanjore m(l pitis
of Triruchivappalli and South Arveot districts, paddy straw is the
principal fodder for the eattle. Pulses Hike blackeram and green-
aram are grown in wet indsoafter the haevest of puddy in Decenber
and Junuary and the restdue of these cropg is utilized as cattle
fodder. P i”ip(‘\lll as o green-manare erop b l\m noraised inthe
wet Tinds after paddy i the eastern parts of Tanjore. In Tiruchi-
rappalli town . Agathi and Kolvana muruku ll,l/lh)l'nu indica)
leaves e sold s fodder Tor mileh enttle. In the dry areas of these
districts cholam and enmbu are sown mixed with pulses Tike Iab-
Iab, greengram and naripavar (Phascolus aconitifolins) . "Plie straws
and the haulms of these crops are also used as fodder. Tn (the black
soils of Madurai, Rumanathapuram and Tiranelveli districts the
ryots usiatlv reserve g ,mm.m of Tand for crowine ramfed cholinm
s pure fodder crop using aovery high seed rate to get the stalks
thin and fine.  On the red soils, however, cholam s o grain crop.
Here it is often mised with pulses like lab-lab, greengran, black-
gram, ete., 0f ramfed, and grown pure ander irrigation, 'llw crop
residue of all Aliese crops, forms the fodder for cattle.  Fodder
crops as such are little known in the West Coast. Paddy straw s
the main eattle feed. Pulses like greengram, blackgram and horse-
gram are grown i dey binds asowell as in some paddy land and
their haulms and bhusas are fed to cattle. There is plenty of graz-
ing available during the wonsoon from June to Decernber and
Tanun'\ In Nilgiris, the straws from sami, barley, wheat and
korals are nsed as cattle fodder, but the pnnupll fodder for the
caltle of the Nilgiris is the natural pasture of the downs which
oceur there, anv of the local bodies like, Madurai, Golden Rock
Railway  Colony, Mettur, Visskhapatnam, Rl]l]lllllll)(]l\ arow
pmonml] fodder grasses Like Guiren and Napier grassos cither with
sewade or qulh-'o water.  Of these, the largest is the Madurai
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Municipal Sewage Parm which is about 110 geres in extent. ‘Fhese
: bav g;mt demand ag they are grown near

1318, 4n emmhwtwﬂ of’tha poazison.wﬁ'oﬁﬂer ¢rop aé such is
grown" only ' evér abuat 4*6 lekhe of ‘actes in- the State. THis,
needlens to siy, is ‘s very ‘poor-contribution to the” fodder supply of
thé State. That the majority of cattle’ depend only on ‘tha
strawe, haulms and bhusas of the crops which are- grown in the
State, will be clear from the previous paragraph, in which & brief

survey has been made of the availability of fodder. According’ to
the Memoir published by the Madras Fodder and Grazing Com-
mittee, out of & total fodder production. from all sources of about
33.75 million tons, dry roughages; which is practically wholly
obtained from food erop residues accounted for 21.19 million tons.

" Evbn 3878 hiltion tons represent only 4.91 lb. per day per cow

it. Theréforé the contribution madé by the crop residues to-the
eam% fodder supply of the State is very little indeed. To improve
the'fodder supply the total quantity of crop residue produced, shounld
be increased considerably. The crop residue will increase only if
the ‘fooderop production increase. The foodcrop cultivation has
already extended to marginal and sub-marginal lands and so any
increase in production of food can be achieved only by adopting
intensive methods of cultivation in the exlstmg lands. Even by
adopting intensive methods of cultivation, it may not be possible to

ﬁuce sufficient quantity of crop residue for all the cattle of our
State Fodder will have to be grown as a pure crop to bridge
the gap between demand and the supply. To sum up, the follow-
ing are the lines in which an approach may be made to increase +he
fodder supply from private lands :— -

(1) adoption of scientific and intensive methods of cultivation
to increase the grain cutturn and incidentally increase the quantity
of crop residue; -

o (2) molus:on of ] regular fodder erop in the ctbppmg cycle,
1

)] vrowmg a pure fodder crop in a pomon of the mdmdual s
holding.
It will be better if such fodder crops are also green manures.

114, Scunttﬁo and intensive methods of cultivation.—It is not
proposed to.give here the details of the various methods, which have
been evolved by research to improve the present methods of cultiva-
tion and to increase the production of the crops, as it is beyond the
scope of this report. But generally speaking by adopting soil and-
water conservation measures, by improving the fexture and com-
position of the soil mechanically and chemically, by using improved
strains of seeds, by supplying judiciously increased quantities of
manure, by using straing which will have increased and more palat-
*able crop residues, by proper spacing of plants, by taking steps to
minimise loss of crops due to insect and fungus attacks, it will be
possible to increase the present outtern of grains and erop residue. -

.
-
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It will l)'c'alsu possible to inerease e crop yields by irrigation.
But provision of such sources of irrigation will be m;“)_ and will
not cover all the cultivated area.  The fundamental idea is that,
what iy taken out of the soil in the shape of grain and crop residue
st not only be returned to the =oil, but =omething more should
be given and the soil fertility mguwoved. 11 this principle is adopted,
there  witl be mereasing returns from the soil, Seience has
udv;t.n('cdrsu much as to give an exact idea of the loss of  soil
nutrient tivolved in growing the different crops and =o manuring
can be so regulated as (o make good at least this loss. 1t will be
very difficnlt to guess the exact increase in yield whieh will he
oht:t_nwd as o result of adopting serentific and intensive methods of
cultivation.  In Hagari Farm by using improved strains of sorghum
like H. 1 and M. 47-3 a 15 per cent mcerease in vield was obtained.
Similarly i the case of Sefaria the increase in the yreld was 15 per
cent. In the case of rugi a 10 per cent inercase in vield was realized.
Hugari experiments have also revealed that in contour-hunded fiolds
of ryots, with a sorghum crop, a 12 per cent inerease in gramn vield
and 93 per cent increase in straw vield were obtained, over the
non-bunded control area.  All factors put together, it niay not be
possible to expect more than a 25 per cent average inerease in the
crop yiclds, as a result of adopling improvements in _our cultural
practices.  But it must be stated here that the full possibilities of
manuring have not been studied, especially under mixed farming
conditions. Al the sume, the fodder problem cannot be solved by
merely mtensifving owr wethods of cultivation with the existing
cropping practice.

115. Possibility of ineluding a fodder crop in the ervisting crop
rolation and the necessily jor the same.—"The possibility of including
i fodder erop in the existing crop rotation was studied by us. We
had also discussions with officers of the concerned districts. 1t
will be possible m owr opinion {o increase the fodder produetion
in the State hy growing green manure-cum-fodder crops after the
paddy crop in many of the districts where wet cultivation ig prie
tised.  In black-cotton areas, where money crops like cotton and
tobacco are grown, the present practice of growing food crop, imostly
jonna, in alternate vears may have to he changed, so that onee
in three vears only money erop may he raised. This is because with
the existing crop practice the districts do not produce sufficient
fodder. Tn the Krishna and Godavari deltas the ordinary practice
s to grow Sunnhemp and Pillipesara after the principal rice crop,
With all this the cattle of that tract ave in poor condition.  Some
say this is due to the seasonal migration of cattle to the uplands,
as there will not be even standing space to the eattle when the
paddy crop is on the field. But on this point the opinion is divides
as good grazing is available in the uplands.  Statisties show thad
where wet cultivation is practised, on the average one animal 5
maintained for each acre of cultivated area. One aere under paddy
may yield on an average about 1,750 1b. of straw. This quantity

s
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will hardly sustain an animal for a year. Further, as already men-
tioned, as a feed, paddy straw is poor in quality on account of its
excess potassium content and the .presence of insoluble oxalates.
This is also another reason for the poor condition of the cattle ot
rice tracts. The “same phenomenon is observed in all the rice
tracts of the Btate. The paddy straw produced is neither good in

- quslity nor sufficient in quantity. Sufficient dosage of common salt

i the feed might overcome the defects in quality, but for making
up the short supply, more serious steps may have to be taken.
116. Fodder position in South Arcot.—South Arcot is a district
of very poor cattle. In a caitle shandy which was held near
Mailam there were small pairs of caitle which could be purchased
for about Rs. 75. The ryots seem to-be satisfied with growing

‘money erops both under irrigated and under rainfed conditions to

the maximum extent possible. The cattle population of the district,
their requirements of fodder and the actual fodder produced were
all worked out to have an idea of the fodder position of the district.
The cattle population of the district, assuming ﬁhaj: young _stock
are half adults, comes to 1,113,162 animals. Assuming a ration of
18} b, per head per day about 2-5 million tons of fodder will be
required per annum. Assuming that for 60 days in the year the
cattle can manage with sources of fodder other than crop remdue,
the net quantity of crop residue required will be about 2-1 million

- tons.. Approximately the following quantity of crop residue may

be expected from the different crops :—

TONS.
" Paddy straw from 571,000 acres at 1 ton per
aacrz . .. e . . 571,000 *
Groundnut haulms. from 387,000 acres at }
atonperacre - . .. .o . 193,600
Cholam straw from 92,140 acres at 1/8th ton :
i p!m ‘ ve : - ‘. 01 ! oo | e 11,518
- Varagu straw from 163,000 acres at 1/8th v
ton per acre . .. e 20,378
Ragi 104,000 acres at 1/8th ton peracre .. 13,000
. Total .. 809,393
. . or say 8 lakhs of tons.

8o the deficit comes. to 1.7 million tons of fodder per annum, The
possibility of growing a fodder erop in the present cropping rota-
tion was then considered. The following was considered possible : —

[

. . A0S,
1 Sunnhemp can be grown in July over 50 percent
of the early sown groundnut area. This will “5 :
' - 50,000

ocome to about. :
g )
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ACS,
Carden lands.

2 Sunnhemp can be grown in garden lands before a
crop of sugarcane is raised in Cuddalore and in
parts of Villupuram taluks. This will come to
about. 10,000

Wet lands.
Single crop—
In Chidambaram, Vriddhachalam, and Cuddalore
taluks and parts of Villupuram and ‘Tirukkoyilur
taluks along the banks of Pennar, in the project
areas out of a total of 175 lakhs acres, Sunn-
hemp and Pillipesara may be grown over about. 10,000
In double-crop wet lands in Chidambaram  taluk
Sunnhemp can be grown after the harvest ot
late samba paddy over about. 10,000

Total .. 110,000

Even assuming a fodder yicld of 14 tons per acre yl'h.(- exlra |>1‘(_)l(:ul():-
Lion will come to only 172.500 tons per annun. 1 I.“ thvrf will be
deficit of 1-7 willion tons minus O-172 million tows, L.e., 1-5 nuillion
tons.,  This deficit can be made up by growing pure lodder crops
over about 500,000 acres, asstuning on the average al vield ol dry
fodder of 3 tons to the acre. This is 312 per cent of the area culti-
vated in 1OkI=15. The above figures were worked ont m‘nsnlll:l-
tion with the Superintendent of the ;\;{l'l(‘ll“lll";.l] I\’l‘s’(‘:l‘l‘(‘]l Stiatton,
Tindivanam, and the Distriet Agricaltural Officer of South Areof.

117. Yield from fodder crops grown in South dreof.—In the
Agricultural Research Station at TTndivanam fodder crops were
raised both under ramfed conditions and under ireigated conditions.
The yield figares are given helow :—

Acre yield in 1b,
A

Nuame of fodder. — —_——
Maximum. Averago,

A. Rainfed.

Thin Napier grass .. .. .. 11,465

Deo. .. .- .. 16,630
Napier grass .. .. . . 21,580
Guineca grass .. .. .. .. 12,540
Cholam .. .. . .. 18,930 15,075
Pillipesara .. .. 24,380 14,160

B. Irrigated.

Napier grass .. . .. 58,470 22,250
(Guinea grass .. .. .. 32,200 20,940
Lucerne .. .. .. .. 30,460 12.925

Berseom .. .. . .. 20,190 18,900
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118. Position in other districts aund the future possibilitiés.—
In other districts of the State also the fodder position will he
similar to that of South Arcot if mot worse. Certain amount of
improvement ean no doubt be obtained by intreducing. a green
manure cum foddee.arop in the existing eropping rotation. Buk »

_xveal and lasting solution can be achieved only if the ryots take to

growing a pure fodder crop in their fields. We are lueky in heing
able to grow in the State green manure cum fodder planis like Sunn-
hemp and Pillipesara and if these are grown, there may neot be any
need to devote 5/7th of the area to fodder and 2/7th ta paddy as
at Revenna in Italy. South Arcot figures indicate that if a puve
fodder crop is grown over about 30 per eent of the cultivated area
it will be enough to meet the demand of that district, If mixed
farming methods are adopted and the cropping conditions improve,
the yields will progressively increase and there may not he any
necessity to devote even 30 per cent of the area to a fodder erop:
If experience elsewhere is to be credited, the total yield of foo
erop also will not go down but improve, by devoting a proportion of
the area to raising fodder for the cattle and thus making s
¢ bio-dynamic ’ approach to the fodder problem possible.

119. Experience gathered in Hagari Research Farm.—Hagari
Research Farm maintaing 36 animals, out of which 15& are work
animals. The balance of 21 animals include 4 cross-bred Sindhi
cows, 4 she-buffaloes of Murrah breed, one Sindhi and ene Murrah

. breeding bull, the rest being young stock. For feeding this mixed

herd containing 25 adult animals and 11 young stock it was found
that from 65 acres under rainfed Sorghum and an additional 10
acres of miscellaneous rainfed fodder yielding crops like Setaria and
Pillipesara, the straw obtained was only a third of the annual
requirement. R ‘ L
To make up the deficit, fodder erops like Sorghum, maize,
Sunnhemp and Lucerne begides perennial grasses like Guines grass
and Nepier-grass are grown-over asbout 20 seres under itrigation.
About half an acre is sown once in ten days so that there may b
& continuous supply of green fodder. To sum up for feeding these
88 animals of really 30-5 adult animals, crop residue over 75
acres grown under the favourable research farm conditions. was
not found to be enough and an-additional 20 acres had to be devoted
to raising fodder for the same under irrigated conditions. This
example proves the necessity for growing.pure fodder crops for
maintaining cattle in thrifty condition in addition to ntilizing crop
residues. : e
120. Fodder position in the Ceded districts.—In the Ceded
districts of our State which are susceptible fo frequent droughés
there are about 2-4 millions of Bovine population. The total annual
output of crop residue from cereals, pulses and groundnut crops

« comes to 5,050 million Ib. This works out to a daily ration of 7.2

b. per apimal assuming that for 66 days in the year the animals
will feed on green grass. This ration for the heavier type of amimals
one sees in the Ceded districts is certainly not sufficient. The work
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cattle to a limited extent are looked alter better, which nicans that
the other animals are given short rations. In years of drought
when crops completely fail these heavy annnals undergo much
suffering. Ryots are forced to sell these unnmals to itinerent
purchasers al sacrifice prices at those times only {o repurchase them
later on at very high prices. A reserve stock of fodder will obviate
this. At present in the bluck soil arcas the cropping rotation is
cotton-jonna or cotton-thenai-jonna. Instead of this if cotton 1s
grown once in three years more of jonna straw will become avail-
able for the cattle. "This aspect may be borne in mind when crop
plannimg is done.

121. Tungabhadra Project arca.—While considering the Memoir,
the TFodder and Grazing Comnittee expressed the view that in
every project, the needs of the animal population should be given
proper weight and that the cultivation of fodder should be promoted
to the extent required by a plan of balanced development. /\.1S()
they have said that pending the institution of a land utilization
hoard all departments dealing with irrigation and other projeets
should be urged to make special provision for fodder cultivation.
With this in view, we calculated the total quantity of fodder likely
to be produced in the Tungabhadra Project aren, af the cropping
rotations which are under experiment are adopted.

122. Cropping rolations.—A  three-year cropping rotation as
well as a four-year eropping rotation are under experiment  at
Siruguppa.

The details are given below :—

Cropping rotation—Three years.

Year, Crop. Season.
First year .. Groundnut—Redgram .. July to October.
Second year .. Jonna .. .. .. June to October.

After jonna bengulgram is raisod in tho field from November to February
under rainfed conditions.

Third year .. Cotton .. .. .. August to March,
Cropping rotation—Four years.
Year. Crop. Soason.
First yoar . Groundnut—Redgram ..  July to October
(redgram till
February).
Second year .. Jonna (after this crop June to Qctober,
bengalgram under dry
conditions).
Third year .. Green manure followed by June to August
wheat. (green manure)

and  Oectober

to  Februury

(whet). .
"o rth year .. Cotton .. . .+ August to March,
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-~ 123. Yield of fodder under the proposed ciopping rotations in
Tungabhadra Project ares.—The total ayacut of the Tungabhadra
Project area is 200,000 acres. For gvery 10 acre unit it is assumed
.that one pair of bullocks, one cow, one buffalo and two calves will
be necessary. 'This means five adult animals assuming Two calves
to be equal to one adult unit. Therefore the total number of
dnimals which will be necessary for the project area will come to
100,000 animals, i.e., one animal for every 2 acres. Under a three-
year eropping rotation the area under each crop will be 64,000 acres.
. ‘Therefore the total annual fodder production will be as follows :—

, Fodder in million Ib.
- {1) Jonna straw 64,000 acres X 5,000 lb. '

per sore . e «. 320 million 1b,
(2) Groundnut crop residue 64,000 X
2,000 1b, .. . .. 128 million 1b.
448 1b.

——

For 100,000 animals at 15 Ib. of roughage per day the annual _
requirements will come to 16 x 365 x 100,000 1b. =547 -5 million 1b.
8@ against a production of 448 million 1b. The deficit is therefore

* 995 million b, Under a four-year cropping rotations the outturn
of fodder will be— ’

~ Extent in acres. Yield in Ib,
Jonna straw.. . 48,000 5,000 = 240 million 1b,

Groundnut haulms .., 48,000 2,000 = 96 million 1b,
| Therefore anticipated yield 836 million b, . _ |

" Podder requirement 5476 million 1b. per annum.
Annual deficit .. 211-5 million 1b,

According to the above estimates with the proposed three or four-
year crop rotation, there will be tremendous fodder deficits. This
can be made up only by growing a pure fodder crop over a portion
of the project area. It is suggested that this aspect should be borne

in mind when finalizing the cropping practice. -

124. Green manure and fodder éropéuin Tungabhadra ‘Prbj‘ect
area—(a) Green manure.—In the Tungabhadra Project area, some
of the green manure crops tried, have fared well when grown

* between March and May. They are Sunnhemp, Cluster beans,

Daincha and Sesbania speciosa. Cowpea and Pillipesara came up
well when sown in June, .
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(b) IFrodder crops.—Various types of fodder crops also  were
tried with success in the dilferent scasons of the year in the
Siraguppa farm. Detadls are given below :—

Type of fodder, Sowing scason. Yield in 1b. por .
acre—Wet
weight.
Jonna .. .. June to August 20,000 to 30,000

Muize .. .. June to Uctober . 12,000 to 15,000
Luccrne .. .. 'Throughout the year. 12,000 to 15,00C
Guinea grass .. Do. 15,000 to 20,000
Napier grass .. Do. 10,000 to 15,000
Berseem .. .. September to Oetobor. 8,000 to 10,000
Pillipesara . June .. . .. 8,000 to 10,000
Cowpea .. .. Do. .. .. 8,000 to 10,000
Cluster bean .. March to May . 6,000 to 18,000
Sunnhemp . Do .. 4,000 to 6,000

Species wlhich have both manure and fodder value can be grown in
the project area and this will do lot of good to the xoil, because
Siruguppa experiments have revealed that the liniting factor in
the success of dry crop irrigntion ix manure. The wain deficieney
of the soils in the project arca is their nitrogen confent and  {he

normal manure requirements are 10 b of nitrogen per acre for

cereials und 60 to K0 b, per acre for Cambodia cotton.  The want
of manure is a serious defecr in the project area. Tn onr opinion
the growing ol & green manure can fodder erop in the project area,
on as large an extent as is necessary for providing fodder for  the
cattle of the Graet, s the snrest and the quickest way of improving
the soil to enuble it {o give the maximum outturn of crop.  In other
words for making the Tungabhadra Project w snccess, mixed farm-
ing practice has to be adopted.

125. Possibilily of growing green manure and fodder crops in.
Tanjore old delta —Tn the Tanjore delta Pillipesara and Sunnhemp
are not grown extensively as they are in Knshna and Godavari
deltas.  Before the practice could spread, blackgram came into the
field and as it is & very paying crop it has onsted Dillipesara in
some localities.  DBut there are immense possibilities of growing
Pillipesara, which is also good cattle fodder, from December to
April in the paddy lands of the old delta especially in the heavier
soils of Kumbakonam, Mayuram, Shivalt, Nannilanm, Nagapattinan
and portions of Tiruturaipundi taluks.  The erop is heing grown
now on a limited seale and propaganda is essential to extend the
practice. Tt is necessary to feed animals with Pillipesara hay alonyg
with the rice straw to counteract the injurious effects of the latter.
To have a suceessful erop of Pillipesara summer showers are neces-
sary. Pillipesara is sown about 10 to 12 days before the harvest
of paddy. Tn single crop lands Pillipesara ean be grown suecesfully.
Sunnhemp, another green manure cum fodder erop, ean also he
grown in the Tanjore delta. Tt is a short duration crop and it i«
sown exactly like Pillipesara about 10 davs prior fo the harvest of
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the main crop. Practice of growing Sunnhemp should also be
extended. Apart from this it has been suggested that Sesbenis
grandiflora can be grown on field bunds. This also may be done
wherever possible ag its leaves are excellent fodder. The possibility
of giving & small quantity of water for the green 'manure crop, if
the summer rains fail may be considered. o :

128. Possibility of growing fodder in the Cauveryﬁllettm
Project area.—The. cattle in the Cauvery-Mettur Project area
are not in good condition. The yield of paddy straw is poor and
the animals get very little roughage to eat. For the work cattle
cotton seed is given and this too is in short supply. As the soils
in the project area are very porous, the top soil has yet to be built
up by heavy application of farm yard, compost and green manures
and thén only better yields may be expected. In Tungabhadra
Project area, before the project ixas come into existence, research
was initiated and there every one is now thinking in terms of
including a green manure crop in the cropping cycle. If this had
been done when the Cauvery-Mettur Project area was initiated

the present troubles would have been overcome and a much better

top soil would have been built up by now, even as it has been done
in the agricultural farm at Pattukkottai. The trouble now is that
the soil is light and porous and the water let into the canals does
not- either reach the lower reaches or places farther away from the

water head in the beginning of the growing season. On account of |

"this reason the Kuruvai crop is mostly confined to fields near
channel heads. The Kuruvai extends only over a tenth of the whole

“ayacut and even for irrigating this small area, full supply has to be
maintained in the main channels. 8o much water goes to waste
and there is much trouble in the lower reaches on account of seep-
age that it is impossible to grow any crop in the early months. 1t
was understood that on account of the peculiar design of the distri-
bution system it would be rether difficult to confine the Kuruvai
to"‘definite blocks vé' enablé other erops being grown elsewhere.
Phese are the difficalties experienced in growing & green manura:or
any other crop in the * Kuruvai ' season. To enable the fuller nse
of the project land, to increase the output of fodder in the tract
and to hasten the reclamation of the project area as early as possible,
the following plan is suggested :— o '

_'The whole of the Cauvery-Mettur Project area is to be treated
'as & single crop paddy area, till the soil is completely formed.: This
will mean that it will be snough if water is given for the only paddy
crop which will be grown from the 15th of August. But water will
however be required for raising green manure cum fodder crops like
Sunnbemp and Pillipesara even from the middle of May. It will be
enough if a dufy of 100 or even more is maintained. To enable this

o being done and to facilitate the commanding of any particular
pottion of the ayacut, the present irrigation system may have to be
altered. As a result of adopting this idea, there will be a drop
in the paddy field equal to the outturn of Thaladi crop on the lands

Kl
o

"
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in which Kuruvai crop was raised.  'This will amount to 20,000 x
750 Ib., i.c., abont 6,700 tons.  As against this the national gain
is that instead of only 20,000 acres, the whole ayacut of 200,000
acres will become available for growing green wanure cum fodder
crop like Sunnhemp and Pillipesara and for growing maize, ragl,
cwnbu and groundnut which do not require so muneh of water as
Kuruvai paddy, and consequently there will not be much of a scep-
age trouble.  More than this the green manure cum fodder crop
will hasten the reclamation of the project lands.  Sunnhemp and
Pillipesara grown in the area will serve as fodder for the cattle of
the tract and more of farm-yard manure will become available for
applving to the Tinds. As a resnlt of all this heavy nanuring, the
samba vield also will inerease. The Special Distriet: Agricaitural
Officer at Pattukkottai with whom this suggestion was discussed
considered that it will be practicable. Tf it is not considered desir-
able {o trv this modified practice over the whole of the project area,
it may be tried at least over a section of the project.

197. Malabar—DProblem in general—Apart from the deficiency
of caleium and phosphorous in the soil, fodder also is in short supply
in Malabar. During the monsoon and for one or two nmnt‘hs after
it, plenty of green grass will be seen and will be :n‘:nl:lblu for graz-
ing.  Thereafter till the next monsoon sets in, there \Vlll}_)_(' dearth
of green feed. Tiack of facilities for irrigation and the (h“l("l'l?f'\' of
supply of water in non-rainy wonths accentuate the Q{ltyculiy
of growing any perennial fodder erop. Therefore the possibility of
growing a leguminous fodder crop i rotation with paddy, the mam
crop of Malabar, will have to be investigated. The question (')f
increasing fodder supply in Malabar was considered by us and it
was thought that 1in the Paliyal and Modan lands if will be possible
to do something.  Silage also is another possibility. Apart from
this the possibility of extensively growing fodder shirubs 18 against
grasses may have to be taken up seriously. Mineral deficieney in
the soil has also to be corrected in the feed. Rice straw is exported
from Dalghat taluk to Coimbatore, on account of the high prices
prevalent there. In our opinion this exporf should be stopped and
steps taken to ulilize the straw within the distriet itself.

128. Growing of lequminous fodder crops in Malabar.—Tn  the
Agricultural Research Station, Pattambi, horsegram has heen grown
after paddy in single crop wes lands. This practice may be extended
to ryots’ fields also.  The possibility of raising leguminous fodder
crops has to be taken up seriously. Tor growing such crops the
co-operation of the villagers will be neeessary to prevent cattle
from destroving the growing crop.

199. Modan lands and green manure cum fodder crops.—
Modan lands are dry cultivated lands which are cropped once in
three years. Taddy and gingelly are raised in these lands in one
veur and for the succeeding two vears it is fallowed.  These arc
really sub-marginal lands which will not bear repeated annual

i
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cropping of food-crops. Without fallowing the land the possibi-
lity of growing a green manure cum fodder crop in non-paddy
years may have to be taken up seriously, as this will not only give
cattle fodder, but also reclaim such lands and ultimately' make
them fit for continuous cropping.. A few demonsteation farms may
be necessary to demonstrate the possibilities to th@bublic.’. There
are 248,475 acres under current fallows in the Qistrict dliltheir
reclamation will be very desirable from all points of view. The
public may look to Government for help in this connexion. It
18 suggested that any help given should not be in cash but should
be limited to free seed, and probably remission of tax when the
land is with a green manure crop.

130. Growing of fodder shrubs and trees.—In Malabar grass
comes in abundance during the monsoon, matures quickly and drys
up. During the short period when it will be fit for ensiling it
will be rather difficult to get the necessary labour in most places.
Reliance will have to be placed mostly on fodder shrubs and trees
a8 they will be always available for utilization througout the year.
A systematic attempt should be made to grow mostly fodder shrubs
in Government and private lands. Growing of Guinea grass and
dry Napier grass may be popularized in” Malabar. These grasses
grow well in rainy months. During February, March and April

they lie dormant only to shoot up vigorously with the mango
showers.

131. Silaging.—Conservation of grasses and other green fodder
by ensiling them when they occur in abundance should be taken
up seriously in all places where labour difficulties are not acute.
Silage ha:s beqn manufactured in the Agricultural Research Station,
Pattambi, using mostly grasses. During monsoon months when
grass ig available in plenty it can be collected at rates varying from
1% annas to 4 annas per 100 lb. We saw some silage at the farm.
It was of good quality and the cattle ate it avidly. Details regard-
ing the production of silage at the Agricultural Research Staiion
Pattambi, are given below :— ‘ % ’

uanti i :

Year. gr&e ensﬁi{egfin silaqg‘;ax::{n:a in cml‘&s,l‘i:“om',

LB, LB, BS. A. P, '
193940 72,010 46,462 2 00
1840-41 - 938,173 45,531 114 0
1041-42 92,483 : 58,328 113 0
194243 90,780 45,305 114 0
1943 44 100,( 00 66,310 410 0
194445 100,000 53,280 5 8 0
1945-46 50,000 36,018 5 2 o0
1046 -47 95,913 50,490- 8 811
194748 32,156 24,360 - 414 7

132. Mineral miztures.—The giving of mineral mixtures to
-cattle should be popularized as the Malsbar soils are deficient in
calcium and phosphorous.

10
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133. Reswme.—In the f{oregoing paragraphs a briel survey of
the fodder position of the State and the possthilities of wugmenting
tl'le fofldelr supply, by adopting scientific and intensive methods
of cult;vulmn and by growing u Lodder crop cither pure or in rota-
tion with other crops have been discussed. The fodder position in
certain nuportant distvicts and the possibilities of getting 1 a
fodder crop in the existing crop rotation have also heen mentioned.
The special problems relating to the Tungubadra Project area and
the Cauvery-Mettur Project arca of Tanjore were also stated and
possible lines of approach to the problem mentioned. The pro-
posals 1nade i this connexion, especially those relating to private
lands can at best be only tentative. Further enquiries angd further
examination are mdicated. Tt must be stated here that according
to wmost Collectors there have been generadly no complumts from
the public regaurding the sufticiencey or otherwise of Todder, in nornul
years.  Only in vears of severe drought when the erop completely
fails, do they hegin to agitate for supply of fodder from elsewhere.
They do not realize that even in normal years there is a serious
under production of fodder in our State and that our defieit is
collosal.  In a way the ryot eannot blame unybody except himself,
for it is only he that has to grow the fodder necessary for hns cattle,
in his field.  Apart from this the average ryot has become mors
woney-minded.  Direel money returns are what he eares for and
not indireet benefits.  Certain amount of ignorance also exisls n
matters relating to cattle feed and fodder production. Very early in
our special duty we realized that fodder, milk production and Lind
planning as such are not the concern of any parbealar department
and that the co-ordination of the activities of those departinents who
deal with particular aspects of these problems, to ensure an imteg-
rated approach s still to be made effective.  Also what struck us
most was the absence of planning i gricaltural crop production.
A policy of Laisscz fuire has heen adopted hitherto in suehanatters,
In the matter of selection of land for cropping and of the erops to
grow on them the initiative rest< with the individual and his
interests may not alwavs coineide with that of the nation. There-
fore two things are essential, if we are to prosper as a n:Lli(_m U)
planned agricultural production, () co-ordination of the aetivities
of all departments dealing with fodder.

CHAPTER VIIL
PLANNING, RESEARCH, CONSERVATIONJ LTC.

134, Agricultural planning.—The need for agricultural planning
was at no tine felt more keenly than at present. With the
announcement of the poliey to stop all mmports of food stutl, after
two years and the necessity for becoming a self-sufticient nation
before that period elapses, the need for plinned producetion has
become all the more mportant.  Anv planning of production of
food must take into account the production of fodder also hecause

)
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without cattle and cattle manure, agriculture cannot be practised
efficiently. So what we want really is a composite plan aiming
at the maximum production of food and fodder. Food will include
fruits also. All conflict between money crops and food erops should
be reconciled and whatever is necessary in the interests of national
economy must be produced consistent with the rational vse of the
land. Such a planning should aim at producing on a sustained
basis, the different crops, in the lands most suited to them at.
economic costs, so that maximum production may be achieved at
the minimum costs. This will involve planning for produetion and
supply of a suitable manures also. Such planning should be done
on a self-sufficient regional basis to reduce transport of products
to the minimum. At the same time, the plan should aim at the
maximum retura ta:the ryot. Such a plan should eover all lands
which are under cultivation now. The lands which cannat be
cropped continuously should either be reclaimed or reverted to trees
or pastures. It is only under such planned agriculture our progress
lies.

135. Preparation of Agricultural Working Plans.—Proper work-
ing plans for the agricultural management of the Btate have
to be prepared, to achieve the different objects of management men-
tioned in the previous paragraph. A Benior Deputy Director of
Agriculture associated with two or three gazetted officers with ade-
quate subordinate staff will be able to produce practicable plans for
the differens tragts of ‘the State within a ressomable time.
When once such plans are produced and they are approved by

. Government, steps may have to be taken to enforce them. Legisla-
tive sanction will be necessary. These plans should also consider,
the best and effective methods of achieving the objectives men-
tioned in the plan, without recourse to legal enactments. These
:plans should also indicate the various researches which may have
to be umdertaken 't0: solve the Jocal problems of the tracts covered
iby them: <o o v ‘ ST AU e ke

 136. Research on grasses ‘and other fodders—Agrostology.—
Simultaneously with the planning for crops, research work: shomld
also be initiated on the study of grasses and other forage creps
and the pasture management. The Director of Agriculture has

‘submitted & scheme which involves the appointment of an Agrosto-
“fogist snd two Assistant Agrostologists to be stationed at Coimbe-
‘fofe and st Bapatla. Agronomic and chemical assistamts are also

" to be dppointed. Wheress research work on fodder and foxage
crops has been' receiving as much attention as food ctops,.if not
‘more in other countries, in our own country, agrestology hes not
been encouraged adequately. The object will be the opeming of - -
» main Agrostologists section and the establishment altimately of

W il

o . a chain of grass'and fodder resesrch stations in well-defined regionz:

of the State both unmder rainfed and - irrigated eonditions. To
“ench of these research stations a small herd of cattle both for

. 'breeding and dairying can be attached. They can incidentally be
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utilized for feeding trials of the varions grasses grown in the res-
pective research stations. It was also proposed to study the nutri-
tive value of grasses and fodder crops that give the maximun yield
with high nutritive value in each of the regions. Nine research
stations are envisaged. 1t is hoped that the work will be started
soon so that results will be available when the porambokes come
under scientific management.

137. Research on  animal nutrition.—The  Government  of
Madras have forwarded a Scheme on Anunal Nutrition to the Indian
Council of Agricultural Research in Juouavy 1948, The teehnical
programme  of the scheme  includes amongst other things the
follownig items of work :—

(@) Tnvestigation on  the chemieal  composition of grasses
grown in different soils and climatic conditions.

(b) Nutritive value of Jegnmes svitable for introduction in
the pastures to improve their feeding value.

(¢y Special investigation on the hill type of pastures and soils
on which they grow, with a view to develop dairy industry in the
State.

() Tnvestigation on the nutritive value, digestible co-efficient
and mineral content of cultivated millet fodder crops and cereal
State.

(e) Effect of manuring and cultivation on the eomposition
of fodder grasses.

In our opinion most of the above studies ean be conducted efficiently
only if there is close co-ordination between the Forest, the Agrl
culture and the Animal Husbandry departments,

138. Improvement of village caltle.—Simultanecously with the
steps taken for improving the fodder ontput of the provinee, steps
must be taken to improve the quality of the village cattle.  Ag
present thev are neither well-fed nor cared for. They are geuerally
let out to wander in the village fields, when the fields are not under
any crop and allowed to scrape whatever food they could get. N().
care is taken about their breeding.  Any scrub bull ierespective of
age is allowed to serve, producing miserable offsprings. Most of
these animals, if properly handled, have a place in the economy
of the village. Txperience has shown that when the village cows
are well fed and well looked after they not only yield more and
better milk and produce stronger calves, but mature early and
breed regularly. To improve the quality of the cattle in a village
the following procedure may be adopted.  To start with from the
village herd, bulls and cows which are otherwise all right, but for
malnutrition, are selected. These are herded separately and speeial
areas out of the fuel and fodder reserves proposed to be ereated and
the special grass farms, mentioned im paragraph 5.1 of this report.,
are allotted for their grazing. Tt is only these animals which will
he comparatively better looked after that will be allowed to breed,
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to produce better bull-calves and heifers. The number of cows to
be selected and the bulls which will be required to cover them may
be fixed in consultation with the officer of the Animal Husbandry
department. To start with at least 60 per cent of the cows may
have to be selected for breeding and if it is found that the oestrus
cycle gets shorter, the number can be proportionately reduced.
The other bulls in the village are castrated and the other cows are
taken to different grazing grounds together with the castrated scrub
bulls. Care should be taken to see that these non-selected scrub
cows are not allowed to calve. It will be better if this selective
breeding work is handed over to a village panchayat or to a co-
operative society. The special grazing grounds, for those animals,
which only are allowed to breed, may be leased out to these
organizations, free if necessary, with sufficient safeguards to ensure
success of the scheme. Slaying of the non-selected village cows
will not be practicable nor is it recommended. With a certain
amount of co-operation we may hope to see in the villages a better
type of young stock, born to cows suecially looked after and the
gradual elimination by natural process of scrub cows and bullocks.
It is not suggested that this method will grade up the cattle very
much in short time as a breeding bull from a livestock station
would, but will show what better fed and better looked after
cattle can produce. The advantage of this system lies in the fact
that the improvement of cattle need not wait for the arrival of a
pedigre breeding bull.

189. Possibility of further reduction in work cattle.—With the
extension of the electricity it is likely that electric pumping installa-
tions will be installed thereby releasing work bullocks whieh are
now used for motive work. Also with the evolution of improved
farming implements which will save cattle labour, reduction in
the number of work bullocks will also be possible. If it is possible
to use ﬁtm snd gorru in the black and red soil areas of the
south also as in the ceded districts, the strength of work-cattle
may go down. Tractor ploughing will also reduce the number of
work bullocks necessary, but it will not be possible nor desirable
to use it extensively:

140. Conserpation of fodder.—No less important than produc-
tion of fodder is its conservation. While the cereal and pulse
crop residues may be dried and stored, grasses cannot be stored
similarly.  The grasses develop luxuriantly during the rainy. season
and in that season it will be difficult to convert them into hay,
because a chance shower might spoil the grass exposed for drying.
In areas of high rainfall this is specially difficult. In these circum-
stances it will be advisable to preserve the excess green fodder
available at any time as silage. Silage is the process of preserving
green fodders for use as a succulent féed during seasons of scarcity.
Preservation is done in pits or silos. The fodder is stacked and
pressed to expel the air and then sealed out of contact with air. The
sealing prevents or delays the decay of the fodder. In delta areas
where the sub-soil water-level is high over-ground towers are to be
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used for ensiling succulent fodder. In spite of the difficulties hay
making with grasses is done on a small scale just at the elosing
stages of the monsoon. Hay and silage are fairly well known to
deserve lurther description. There is another method of conserva-
tion which is called green crop or grass drying which is practised
extensively in Switzerland und Sweden.  The principle is to pass
hot air for evaporating the moisture in grass, lmu ne and other
forage crops which are cut when they are young, so as to preserve
(hen high caroten and protein content. Dried grass is such a rich
food that it can replace concentrates. In Engl:md during the war,
when coneentrates could not be imported for want of shipping
space, dried grass wuas used instead.  The cost of dried grass was
£7 a ton in 1937. This went down to £4 in 1939, In 1946 the
cost again went up to £9 a ton. By using dried grass it is said that
200 herds of Aryshire cattle can be maintained on 180 acres. Dried
grass is probably not of economic importance to us at the moment.
A fuller discussion on this subject will be found in a note incorpo-
rated as Appendix IV.

141. Use of elaff culters.—1f straws of cholam, cambu, ete.,
which have a shghtlv woody stem are fed to cattle as whole plants
there 15 wastage of fodder even up to 30 per cent masmuch as the
cattle eat mainly the leafyv and tender portions and leave the rest.
If however such fodder is chopped into small picces and then fed
to cattle the wastage is avoided.  Suitable ehaff cutters have been
devised and they should be popnlarised.

142. Rest stalions for Trek caltle.~Tt is & common practice in

the coastal districts of Andhradesa to send the cattle away to the
uplands and hills of Cuddapah and Kurnool districts for forest
grazing when their lands are under cultivation.  The trek is somne-
times as much as 100 to 150 miles. During this migration the
cattle wet very little fodder and often times even waler 1s not
available to them in adequate qu antities.  Though the cattle benefit
by the uplamd grazing, vet the starvation L]IL) undergo onh their
long return journey brings down their condition tu,mendonsl\

So long as this seasonal migration exists, it is suggested that rest
stations may be opened for Teattle at regular mtumls of 10 milex

or so along the main trek route to (‘ud(hpah and Kurnool distriets.
In such (‘attle rest stations dry fodder must be available for cattle.
in those months, when migration takes place. Water also should
be available in p]entv at Hmse stations and also in between them.
The actual sites for these rest stations can no doubt be selected by
the local District Veterinary Officers.

CHAPTER IX.

SHEEP AND GOATS,

143. Sheep and goats.—From the December 1944 livestock
censuis, there were 10,569,180 sheep and 4,565,656 goats in our
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Stute Sheep are found all over South India except in the heavy
‘taonsoon coasts utj’ abit and:8outh Kenara.  They are keptiin
flocks - of: 50 to!' lﬂﬁw_@ y o eluaiiof ‘people called ** Murumbirs,
Edalym%r Gollas.” ‘ 8 ck. owpers lead & pastural life movmg
f rom apl to place “ he hord in eﬁfrch of pastures, The shee
yo xgated Kt ghe wi w fort meat. Bemdes,theﬁock
B the fields during mghts and the field gety manured
oppings of the animals.’ heep penning is an extpnsxve
d ouifis, tethod of manuring the fléds’in South’ India; -

o “Wé goats are kbpt ‘mainly #6r meat and their ‘milk is a secondary
source of income. They are reared by & nomadic class who own
herdp m & few hundred each and migrate from place to place in,

a.mh ge to: the ‘animals, Many small ryots and

YRR B80. OWx for a supplementm;y source of ready
lﬁoomr 0y, s to the Jocal butchers: “The Hock are -
penned in the ryots” ﬁe]ds uring mghts, hlch fetc’hes ant addi-
tional income to the owner.

In western countries ‘ goat rearing ’ is popular to meet the mﬂk
supplm&“mt small families where they are consideréd-as * poor man’s
They,s¢ moﬁ],y stall-fed :and. Jooked after well. In our

au 088 .48 . They: brouse | leaves
trees and shrubs jn all unresérves and porombokes. The gogs:

ve been responalble for the devastation of practwa.lly‘a
of , by resorting, to
unecon ; mp branches. By .ifs very
nature goa.t is destr\:étxve animal to a 'km‘ s of vegétaﬁon and if
-mot properly contro]led no tree growth will survive along the ,
countryéide. ‘The ‘déstruction of the tree growth results in soil ~
erogion snd the consequent disastrous results that are attended with
to mlmmlse the degradatlons

3 s { ver, - _
goa ng, especially of the milk-breed. “In thfs region, @
to the dgficiency of calcium and phosphorus, cattle  do not thrive
well and even good snimals when taken there rapidly deteriorate.
Wifads in tree growth snd consequently leafy #

W -gbabipeaning. . iAlteady ‘s large numbex: of goats‘
e Euwmmj‘ OFLL mb‘ﬂ mm . for milk purpose
fusther encouraged:. . Abtempts showld be made to

i ! J’ammwi > breed of the
Umtod Eron;mees In other sﬁ d%jmmg uce the
number 9f goats or even totally pro hbt them emapt en they
y for milk purpose.” ¥ Sbep and Goat

Oﬁlddl' wﬁh whom we discussed, is of the opinion that the present

t Which is résied mamly for meat, should be eliminated
and /t at" all ‘the. meat regeu::ements of the State can be met

tand thak by common censent goat
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rearing is totally prohibited in some of the villages of Tanjore and
Tirachirappalli and Chingleput districts.  The villages are—

Tanjore. Tiruchirappalli. Chingleput.
I Arantangi .. Most of the v.llages Kalyanapundi
2 Selathur .. .. of Kulithali Thenyan Pundi.
3 Mookudi .. .- Taluk,

The economies of maintaining a dairy goat are given below.
The fignres were kindly supplied l)y Sri 8. R, Su(nw,u. Ayyangar,
Sem(n Lecturer in Agriculture, Agricultural College, Conubatore.

The economics of mainlaining a dairy goat in a family.
Inlroduction.—Only @ good milk-yielding goat shotld be main-
tained under extremely sanitary conditions.  The nanny must be
stall fed and taken out for light exercise.  She must be looked after
by the family members and no special attendant is necessary.
I A. Initial cosls—
RS.
(1) Purchase of a she-goat of a pedigree line. 100
(2) Stalls and other fixtures, for housing the
animal for milking, ete. ... .. 50

B. Iquipments—

(1) Utensils, feeding troughs, ropes, cete. ... 15
C. Miscellancous items ... .10
Total ... 175

II. Maintenance charges.—The nanny w1l have two lactation
periods in a year, each perod for four months. She will require
extra ration during the milking period. Details are sh:wn
below ;—

COST.
RS. A. P,
1 Basi rat'on all through the year (365 days).—

(@) Tree leaves, other leaves, (varieties) 03 0

Agathi leaves, Jack l-aves, cut
grasses, «te. 15 1b, fed thrice.
() Rice bran } 1b. fed once 0 0 2
(¢) Common salt 1/8 oz. 0 0 1

Total .. o0 3 3

Cost of feeding for ono year 65 X As. 0-3-3 —= Rg. 74-2-3 (i)
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) a : 'BS. A. P,
2 Extm mt;on for milk perlod of 8 months (240 days).—

(a*ﬁ Groundant cake 11b. . 2o, e 013

« '(b) Gram meal § 1b . . 4 ; 8 .

&9) Mineral mixture { 0z, ., n’ -9 3 10

Cost of this spocial ration for 240 dam 43 4 0 (ii)
at Q 2-10. ‘

¥y

%3 Orher itoms.— ‘ -
) Saltlickllb.block .. .. .. 010 ¢
") Servico charges .. .. .. 2 0 0.

) Motduinal charges, oto, .. L, A 9
. a0 e (i)
W Tmluffi),(ﬁonlm&s 25 0 o
I:[‘;‘L‘Omhead‘cllm“— | L
mm ok oft investment at. G,m 0.8 .0

0 (ﬂMpmomtlon—
‘{a)TMmMMSOporoont v 2 00
(b) For “utensils, ropes, eto. at 33 1/8 5 00
per oent. N

. LT e gy

| Botal .. 2% 8 0

o ' Vslno onrurko‘
LN SRR N £ PR Wooro m "y
1

Mllk jeld for 49 #Mb,annn 405 0 0
(l) avo};'ugo per da%m Ib. valued ¥

at As. 4-6 per Ib.
(i) Salo of kid (one gix. o) (it 18 0 0
is a egoat tid will fetoh -
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Value at marketr

rate,
RS. A. P.
Profit and Loss account—
1. Expenditure—
(@) Maiptonanco charges—1_ 3 195 0 o
vide I1 S
() Overhead charges— ]
Vide III } e .. !;5 8 0
Total .. 160 8 0O
Profit—
Income vide item 1V - .. .. 430 0 0
Expenditure .. .. . .. .. 160 8 0

Net .. 269 8 0

It is presumed that the goat is attonded by the family members.
The production costs of goat’s milk per Ib. is given below :—

A. Expenditure—

(i) Maintenance charges .. .. .. 125 0 O
(ii) Overhead chafges .. .. .. 35 8 0
Towal . 160 8 0

B. Income from secondary sources--

(i) By sale of kid .. .. .15 00
(ii) Value of manure .. .. e 10 0 0
Total .. 23 0 0

C. Net expenditure debitable to milk production IRs.
160-8-0 minus Rs. 25-0-0 = Rs. 134 8-0.

D. Total milk yield during eight mon:hs in 1440 Ib,
The cost per lb. of goat’s milk—As. 1-6.

CHAPTER X.

LLAND UTILIZATION,

144. Land ulidization.—1t is not proposed to cite here instances
of misuse of lund which are occurring to-day in our State, because
there is no such thing as land planning and no particular depart-
ment is responsible for it.  Beyond an executive order that Govern-
ment lands having a slope of more than one in four, should nos
be assigned for cultivation in hilly tracts there does not appear
to be any other soill conservation measure. The recent Grow

proportion to the capital and energy applied;
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More Food Camphign has resulted in considerable loss of top soil -
because recklesg cultivation was practised without undertaking soil
and water conservation measures on account of the nature of the
tenure. The Btate Bilviculturist has npticed serious soil erosion,
the washing away of 2 to 6 inches of soil in two years, in the Grow
More Food potato fields of Nilgiris. In some tea plantations one
foot of apil has also been washed away, according to him. :
Over decades, improper land utilization.has been going on
due to lack of proper land planning. As an instance may be cited
the Godavari delta region. The wet cultivation there has extended
to the extent that the cattle of that region have not even standing
space. When the crop is on the field and they are sent away to
the pplands for grazing. Instances of serious soil erosion have
been given in the officisl book on ‘‘ Soil Erosign—its Prevention
and Control.”” - The menace of soil egosion haf been recognized
and steps are under contemplatm fgr W gonservation of soil and
moisture by proper land ntilization: ' A% expert committee of ‘the
Government of India recentiy visited - “State and their recom-
mpndations will no doubt be exanijied and implemented. If the
propossis mentioned earlier in -this. Yeport are accepted about 39
illion acres..of. Ii‘md out ofthe 799 million acres, the area of the
jder Management of some Government department
ner "shall close this subject after laying stress on the
1-objectives of any serious attempts at land planning. These

¥ (1) to obisin for the whers of the land and for the com-
munity and the Government the maximbtm possiblé ‘return in

"« (2 Yo protect the ryots from the results of unwise expansion
and to give such assistance as may be possible to the efforts being
mﬁdﬁéo make our co;xlixtry,‘se_lf-suﬂicient in food and fodder;

-~ {B)d0 assist in the adjustment of the economic programme
ofltin syote 1wt fhie chiknging oonditions; .y
(4 toconserve for the general public of this and fu
generations the natural resources, including soil and its fertility; ia, .
the maintenance of these resources in unimpaired . productivity,:
private interests must give way to public interests; and .

(5) to provide information concerning adoptions and probable -
future utilization of lands which will ensure progressively greater
efficiency both in land use and in the administration and financing
of the several activities of Government and public bodies.

g i

o CHAPTER XI. . .
. MILE PRODUCTION, DISTRIBUTION, ETO.
v 148: . Pactudl information regarding produotion of milk.~—In eur
"State, dairy farming is not an organized industry. Much of the
ik is produced and sold by milkmen, who own two-or $hree
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animals. There are other small owners also for whom mitk business
1s only a side trade. Mostly cows and buffaloes are maintained.
Milch goats are kept mostly in the West Couast but their contribution
to the total milk supply of the State is negligible. In 1911-45,
the following number of milk animals existed in the State :—

Cows over 3 years ... S 4,019,920
She-buffaloes over 3 years ... 2,595,778 6,615,698
Goats over 1 year ... e 3,639,048

Accurate statistics relating to urban cattle are not available. For
Madras City, the Veterinary Officers of the Corporation have esti-
mated the number of milch animals kept at 16,500, Taking the
whole State there are only 13 milk animals for every 100 persons.
Maintenance of herd books or registers of milk yield are unknown
in the State except in some of the Government farms. In the
circulnstances, figures relating to total milk production will be
largely guess work. In the seven tracts enquiry conducted under
the auspices of the Indian Council of Agricultural Rescarch, 20
holdings were selected at random in each ol' about 50 villages, &lsu
chosen at random, in the Ongole tract. Milk yields of about 880
she-buffaloes and 610 cows were recorded for a period of seven
consecutive dayvs. Tactation details were also collected.  Results
of this investigation in Ongole tract gave the following informa-
tion :—

Cow. Shos-huffalo.
Milk yield per day 4:64 1b. 6-53 1b.
Length of lactation .. 9-54 months. 11-30 months.
Lactational yield -~ 1,236 1b. 1,903 1b,

Ongole tract is not typical of the State nor for the matter of that,
the Ongole cattle. When compared with the non-descripts which
form the bulk of our milkers, they are certainly much better.
Taking the dry period also into consideration the average overall
annual production worked out to 680 1h. for a cow and 1,050 1b. for
a buffalo. With this as the basis the State Marketing Officer has
worked out the probable milk production of the 8tate, for the year
1940, as 247-27 lakhs of maunds of cow milk and 261.88 lakhs of
maunds of buffalo milk. On the same basis, adopting the latest
livestock census figures the total wnnual production of milk of the
State works out to—

LAKHS OF

MAUNDS.
Cows ... 198
Buffaloes ... ... 92313

Total ... 429.3

The yield of milk from goats was worked out at 5 lakhs of

maunds for 1940. Buffaloes thongh they form only 65 per cent
of the cow population yet they produce 20 per cent more milk than
the cows.
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.346. Comparison, of milk. yields of Madras cattle with those
jmthcr States and other countries of the world.—The annual yields
of milk of the Madras cows and buffaloes are very poor when

" cotnpared with the rest of India as the following statements will

gshow. The cows’ rank is 21 out of 36 a.nd the buffaloes 27 out
of % . o

‘ (1) Milk yield of Indian cows. SR
e  Agprosiomas - dpprogimats
v Slates, annual g States. . annudl {ield
: per cow én Pper 00w in
" “' (A ' . ?‘%.wm"‘
‘ e e 1,448 Becoeuamnu:;s AT 480
e e ) ) a neig ur :
states . wrl:::a» slatns . ve eaal 430
Dellt e 13% - Hadmltaoe . .. 40
Northt . Weat ﬂutlu‘ < 7. Travemeore .. .. - 418
m . 1,000: 1" Other Madras States .. .. 400
state . if ,; o 1,000 0 Orisekl .. . 350
b - 1,000. " Bareda .. . 345
1,000 Dacesn States . 300 .
. :38 Esshotis .. .. .. g‘sg ‘
' i ! "~ “: - w,’-m”;‘ ‘“v‘ ' in ]
. zg ‘ ! ! .»!w \L«:.l?‘ T .:w i ‘ l o
" AL M m .o Yoee T lw
780" gayder?b;d S 130
ntral rovifices,
o - érn Slates and Bundb. -
‘Fi' m R wm Pwle .. 88
b " IS

‘ ﬁ“w” g RERRRRES ST

WLMM K

sg';igg; Fa
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(3) Milk yield of cows in tmportant countries of world.*—

Approximate Apnroximate
Countries, milk yield Countrics. malk yield
per cow, per cew.
LB, LB.

Netherlands .. .. 7,559 Franco .. .. .. 3,775
Denmark .. .. 7,006 Norway .. . .. 3,723
Belgium .. .. 6,859 Italy .- .. .. 3,496
Switzerland .. .. 6,498 Australia ., .. . 3,463
Japan .. .. 5,857 Swedan .. . .. 3,431
England and Wnles .. 5,576 Canada ., .. .. 3,195
Luxemburg .. . 5,620 Poland .. .. . 3,020
Scotland .. .. .. 5,386 Egypt .. .. . 2,663
Germany .. .. .. 5,305 US.8.R. .. .. .. 2,334
Noew Zealand .. .. 5,118 Turkey .. .. .. 2,225
Austria .. e .. 4,629 Chile .. .. .. 1,488
Eiro .. 4,676 Lithiana .. .. 1,223
Northern Ireland .. 4,492 Argentine .. .. 971
Finland .. .. 4,200 Greeco .. 970
Unite | Stutes of Indin (cow zmd bufl'u]o) 753

America . .. 4,126 Algoeria . 643
Hungary .. .. .. 4,076 Mauaudras (cow and buﬂ'ulo) 532
Czechoglovakia .. .. 4,060 Burma {(cow and buffulo) 118
Estonia .. .. . 4,020 Uruguay .. .. .. 271
Latavia .. 3,936

* Inte natnonal Yoa.r BooL of Agriculture 1933 and Statistical Year Book of

the Loague of Nations 1937-38—Figures gonerally relate tho year 1935 (India,
Burm . and Madras not included).
From the above statements it will be clear that our milk animals
are very poor milkers. By general neglect, under-feeding and
indiscriminate breeding 1nost of our cows have become non-
deseript wasters yielding very poor milk and poorer progeny.
The need for improving them is therefore urgent.  We are
reassured that we are likely to succeed in this endeavour since the
countries which have made rapid strides in the improvement of
their milk stock in the course of half a century had to start with
a foundation stock very similar to ours. By proper and better
feeding, careful breeding and management, the milk production
can be increased. By better feeding alone, village-kept Ongoles
give 50 per cent more yield in the City of Madras.  Others Thold
that a cent per cent increase in yield will be possible by feeding
alone. The following extract from the Marketing Report of
1941—42 is a pointer in this direction:—

Village cows when bronght to the Government

farms give on an average 60 per cent more milk in their subsequent
lactations. The first progeny of these cows show a further
improvement of 10 to 15 per cent in their milk yields over and
above the increase recorded by their dams "’

Therefore in the initial stages the crux of the problem lies in
feeding the cattle better,

147. Milk available for supply in the Madras State and per
capita consumption.—According’ to the Provinciul Marketing
Officer ahout 5 per cent of the milk production is retained by the
producer himself. Therefore the quantities of cow and buffalo
milk available for maketing per annum will come to 1881 and

-
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2197 lakhs of maunds respectively.

24

Placing the population of our

State at 50 millions the per capita consumption of milk comes to
only about 8:1 oz. per day. This mcludes the b per cent deducted

above.

148. Per capita daily consumption of milk in India compared
‘with other States and also countries.—The per capita daily con-
sumptlon of milk in 1941-42 in Madras State and in other countries

‘isgiven in the following statements :—

) Datly per capite Daily per oapita
" State. ) consumpéion State, consumplion
‘ of milk. ’ - of milk.
oz, oz,
gind .. .. ... 220 Kashmir State 45
; C e 197 Nizam Dominions 36
g:#ﬁ:-m s 156 Mysore State * 846
Cenrtrsl Indu ©o11e Madras Stato ;-1‘6
North-West Frontier Bombay State 3
Province .. .. 102 Bengal . ‘39
Delbi .. .. 78 Orissa . . . 2:8
United Province .. 78 Central Provinoces 1-8
Behar .. . e g1 Assam .o 1-2
Pet capita consumption of milk and mulk products in
certain countries.® -
P . "Dokly
Country, por capite
oonsumptiong
oz.
) gnltod Statee of America ::-g
* Qermany .. . .o 3
Belghum .. .. .. 330
France .. . o 304
Ozechoslovakia . . 263
Austria .. .. . 188
Italy . . .. 101
India .. . . 66

000 to Ritbrition- expenments oamed out at Coonoor to’ supply
the daily requirements of first-clags portein. for an adult, 16 to
80 oz. of milk will be necessary. This varies with the age snd
work and other conditions of the person concerned.

149. Consumption of milk in urban centres.—Though tne
overall average for the State is only 8'1 oz. of milk per capita per
day yet the per capita consumption is"more in urban centres. An
estimate was made at a few centres by the Btate Maketing Officer
in 1941.. The figures are glven below :—

Daily . ST !hlly por capila
Urban omitres ‘consumption  Urban centres. " '.consumption
’ ofmﬂkp:nd , of milk and
~ milk produots. mllk products.
Muﬂl PEEEE A -1} 1 Coimbatore .. = 68

b enokies p.ll], e . ik | Selem .. o - 86
G Mh p .e 69 KMhikOde .e - 52
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The reason [or increased conswuption may be traced to the higher
purchasing power of towns-men and the existence of numerous
tea and ocoffee botels in such centres.

150, Prices of muilk.—On account of the perishable nature of
milk it has to find a quick and local sale.  As long  distance
transport of milk is stll inan experimental stage and refrige-
rator arrangements are not available in trains, extremely local
factors determine the price of milk.  Lven such factors as
earlienss or luteness of defivery affect the price of wilk. Tt bas
been recorded that the Indian  producer gets almost  the sune
price as that received by producers in the United States of
America and Fuwrope. The Indian  consumer notwithstanding
his Tow purchasing power has stll to pay as mueh as an Knglish-
man does for his milk in Kngland.  This  particularly  explains
the small consumption of milk by Indians.

151, Cost of production of milk.—"To the rural owner the
milk is only a byv-product. He does not give the cows any
special feed and they are kept because they produce bull calves
and also give him manure. 7 Milk 7 iy only incidental to the
keeping of the cow. The cost of production of nnlk in his case
18 practically “ mil . In the Hosur Cattle Farm in 191748 there
were 578 Sindhi and 505 Kangayams. The overall daily
averages of wilk yields were 8:7 b, ang 2-1 1b. for the Sindhis
and Kangavain respectively. The animals  were milked  three
times a day as this increased the milk vield by 15 to 20 per cent
over the vield obtained by milking only twice a day. This prac-
tice however is confined mostly to heavy milk vielders. Five
lakhs twentv-seven thousand and six hundred and  seventy-two
pound of milk were produced at a cost of Rs. 71,012, This works
out to As. 2-22 per lb. or say As. 888 per Madras measure.
With a larger herd we were assured that the cost of production
will go down still further. Attached to the Agricultural College
at Coimbatore there is a dairy farm kept wmainly for instructional
purposes. Here 36,081 1b. were produced in a year and the cost
of production of 1 Ib. of milk worked out to As. G-8. T the same
College Dairy when larger herds were probably kepl, the cost of
production was as follows :—

Year. prg;?xtct(,)i';)n.

RS. A. P.

1938-39 .. . .. 01 6
1939-40 .. .e . .. 01 4
1940-41 .. .. .o .. 0 1 3

At Bangalore in the Military Dairy Tarm the cost of production
of the reconstituted milk came to about 5 annas a lb. This was
due to their not being able to get green fodder, and to getting
their hay from Bellary which works out to about Rs. 100 per tou.
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‘Ihe officer-in-charge told us that under present conditions the
cost of production will not go higher than about 4 annas a pound.

"' In Koghikode in a private dairy farm the cost of production went
up to nearly 8 annas a pound. At all the place mentioned the milk

produced is sold at economic rates on account of the prevalent high -
prices. ‘ . . e
:-162. Transport and distribution of milk.—For want of regular,
cheap and fast transport arrangements, it 1s not possible to
collect milk from a larger: area round urban centres. There is
very little movement of milk in our State. If railways can
supply wagons fitted with refrigerating arrangements milk for
urban centres can be brought from longer distances. Economic

" dairy farms ean also be started then in rural centres whaere facili-

ties for growing fodder will exist . and chesp milk carfdpe made

.. available in urban centres. When the distance to be traversed is

between 2 to § miles, cycles are generally used. Some big milk

unions, are ‘using motor vans also for transporting milk. -
ide ° g . . ‘ ) k
" 188, Co-operative methods of procurement and supply of npw....
Mil qp-opef;tiye societies are becoming more and moregopular.
The salient festures, of their working may be summarized a)
followsx—" S
(1) Purchasing of members’ milk for sale to consumers; o
-2)- taking. of precautions.to. prevent adulterations of milk; e
(8) payment of loans on easy terms to their members for
thé é) rchase and feeding of milch animals. The loan amount is
reo?ii‘_‘ered in instalments from the value of milk™ supplied by
m ' ! .

’

{8 contribution of 25 per cent of the profits to a reserve

. fund-wnd distribution of the:rest as bonus or 'dividend or. ss a

fbution 1o the.gomumon good fund. .-, o .o,

The co-operative: milk ‘supply societies and unions had their usual
vicissitudes but now they have come to stay. . The biggest. of
them, the Madras Co-operative Milk Supply Union, Limited,
Madras, was started in 1926 after many unsuccessful attempus.
The snimals are milked by the members of the society at a central
place in each village under the supervision of a paid agent of the
union. He keeps the aocounts as well and arranges for the milk
to. be .taken to the roads side where it awaits the motor van of
the union. The union has motor vans which leave Madras for
collecting milk at § a.m. in the morning and returns at 10 a.m.
Bach vén can handle 80 cans of abont 60 1b. capacity each. Collec-
tion‘and transport of milk from the villages to the diary comes to
abaut-10 annss per maund. Cost of pasteurization was originally

sbout 8} anmas per maund, but during the was period it went up
~ to/ 19} annas owing o the rise in the price of coal and oil.” The
~ union handled only about 38,425 maunds of milk in 1940-41 but

12
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i 1947448 it handled more  than double  that  quanuty, about
83,625 maunds.  One Co-operative Sub-Registrar, seven Senior
Inspectors and seven Junior Inspectors at Government cost are
associated now with this union.  As on 30th June 1948, the union
had 70 individuals and 8% nilk-supply wcictivs as its members
with a total paid up share capital of Rs. 96,152, During 1947-
48 1t purchased 69713 lakhs of pounds of milk, f.e., about 83,625
maunds valued at Rs. 17-50 Jakhs, 1t sold 6379 lakhs of pounds
of fluid milk for Rs. 1949 lakhs during the year. The distr-
bution of the milk was made through 60 d(p()ls naintained by the
union in the several parts of the city and door-to- door delivery
wits also arranged through house delivery boys. The union arranged
to purchase and bll[)l)l) cattle feeds to its members to the varlue
of Rs. 175 lukhs during 1947-13. The unton also puns o dary ad
the Government House, Guindy. At present the union Landles
6,000 th. of wmilk a day.

Taking the whole State, on 31st December 1‘.)»18, there were
25 milk- snpply unions with 235 affiliated socicties ; besides 104 milk
supply societies did business mdcp«,nd&,ntly The unions had a
wembership of 3,296 and a share capitai of Rs. 2723 lakhs. "T'he
societies bad a membership of 15,309 with a paid up share capital
of 195 lakhs. T'he following statenment shows the business done by
wilk-supply societies and unions during the quarter ending 31st

December 1948.

Milk-supply Societies. Milk-supply Umions.
Particulars. A [ —
Quantities. Value. Quantitics. Value.
RS, RS.
LB. N Lu. IN
LAKHS. LAKHS,
Purchases .. 33-77 7-27 51-87 13:36
Sales .. .. 29-87 7-45 4962 14:15

154. Reswme.—An idea of the milk production of the State
the milking rapacity of the cow and the she-buffalo, the per capita
daily consumption of milk, the collection and distribution of milk
have been given. The production of milk by local animals has
also been compared with yields of antmals from the rest of India
and some other countries of the world. The per capila daily
consumption of the milk of the State has also heen compared with
stinilar consumption in the rest of India and other countries of the
world. The cost of production of milk in a few centres has also
been given. The methods of collection and distribution of milk
adopted have also heen described.  The part played by milk co-
operative societies and unions has also been mentioned. Now it
18 proposed to consider the methods by which the overall produc-
tion of milk can be increased and how urban milk-supply including
Madras can be improved. The rural wilk-supply probleis have
to be considered separately from those of the urban as the pro-
blems are different.
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155. ‘Possibilittes of inoreasing rural milk production. ~Milk
production in animals can be increased mainly by (1) feeding a.nd »
(2) by breeding—

(a) Feeding. ——Feedmg means that adequ&te balanced rations
should be given. In the earlier portions of this report various steps
have been suggested which. if adopted will give both green fodder
and dry roughage to the rural cattle. Green grass grazing by itself
will increase the milk yield by 10 per cent to 20 per cent. As a
result,of getting more adequate rations, the village cows will yield
more wilk and & considerable increase ey be expected in coming-
years, depending on the progress, made in carrying out the various
suggestions for increasing the fodder output.

. - *(b) Breeding.—The only practical method of improving. the
quality of the village cattle has already been suggested. The
essence of .the system lies in allowing "only selected bulls of
the e -fo ‘breed on selected cows. The animals_are to be
herded se ately and better fed and looked wfter. The other
powﬂelected bulls will all be castrated. It.is only after knowing
full capacity of our go-called scrub animals to improve under
A ,;»:Ephuld.wpthmkmtermsofgmdmg up the
. Opiniots of Bir Norman C. Wright, Doctor Hammond,
. A. Stockdale on this 1mportant question of breeding is
below . *" Extensive .breedin expenments which have
ot 6t various centres sho! ybby careful selection,
indigenous strains of Indian cattle can be  built up. which are .
capable of giving remarkably high yields. There are many
examples of potentialities of indigenous breeds to give high milk
yields. The policy of encouraging the breeding of such indi-
genous stock in preference to cross-breeding has been strongly advo-
cateql‘ Ain other- tropical countries. Apart from the time it would
take there is no evidence that mere . selection {combined . with
better feeding) of the local stock would not produce equally good
results. A policy of rigid selection from the local cattle would be
more calculated to produce results of lasting value than. could be
wlueved by the mtroductxon of the blood of strains of cattla from

“ 156 {[ﬂ)an milk-supply —Tor supplymg milk to urban ‘centres

prge humber of good milkers sre imported paying® high
Y They are kept for one lactation and then they are ‘dis-
edof because it will be very unécoromic to insintsin & i'dty
" @fikpal in urban centres. These good milk yieldm -which: -are
“brought; have to live under' very unhygienio *conditions. They
ﬁwwm én ill-belanced diet, with concentrates predominating and
“Hoired: get  groen feed. What is mofe, they seldom get any
egarbise sna o wonder ' they - detetiorafe . rapidly. .. Oftentimes
 thilr calves die due to starvation or doné'away with. -Fo'supple.
merit the urban production, milk from the nelghbounng villages
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are brought nto the City.  Co-operative organizations  have
sprung up and the role they play in collecting the nulk from rural
centres, transporting them to urban centres and distributing themn
to consumers, hus already been described. T spite of all these
attempts urban milk-supply s insuflicient, as the statement of
per capita daily consumption  of milk given earlier will show.
Oftentimes the milk is adulterated and the public varely get good
milic if they buay from itinerant haukers or milk not milked in
their presence.  On account of this fear of adulteration thie ten-
dency on the part ol the middle cluss and weil-to-do people i (o
keep their own cows or make the milkmen milk the cows in their
presence.  But salvaging them when they become dry 1w a pro-
blem [or the city cow owner.

In the City of Madras the local milkman usually keeps cross
bred animals wlieh are heavy milk vielders. He i usually  a
small owner.  Apart from this class of  milkmen, others  also
carrv on a small side trade in nilk.  This class of people i fast
increasing in numbers.  The price of milk varies from Re. 1 to
Re. 1-4-0 a Madras measure  or ahout -f annas to 5 annas a
pound. A proposal was made a few vears back to evacuate the
milkmen from the crowded (xommhmn and Triplicane and to
colonize them and their_animals in the suburban villages.  The
cost of the scheme even at pre-war rates eame up to 30 lakhs and
this is for a partial evacuation. Such a colonization scheme 1w
very unlikely to succeed when we deal  with 2 heterogencous
crowd of pu)pl( who deal in milk. One would have thought that
there was no need to take these verv people who are engaged in
the trade. With this money a first-class  dairy  farm can be
started just outside the city in a suitable loealitv. The milkmen
of the city would take to some other calling. Tn any  event as
the scheme is not likely to be proceeded with ia details need not
be fully discussed now.

157. Madras City milk plan.—A niulk plan for the City of
Madras was prepared by Mr, Murai in Novemher 1948, after
discussing the problem with the Commissioner of the Corporation
of Madras, the Dairy Development Officer, Madras, and the Dairy
Development Adviser to the Government of Tndia.

Mr. Murari places the number of milk cattle within the
Madras City at 8,000 whereas according to the veterinary officers
of the Corporation it is 16500 as per a recent survev. Turther
according to the Co-operative Department, the Co-operative Milk
Union handles only 8.000 1b. of milk a  day.  Adopting these
modified figures the daily supply of milk to the City of Madras
conies to 181,000 Ib. The scheme envisages the appointment of

a Milk Commissioner working under the Corporation. His fune- '

tion will be to organize the mllk production, to control the quality
of milk and to qupplv milk to the whole city. Tle will purchase
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‘ - ap quality besis all the milk: produoed {or the pm'pose and under-

&ake to dlstnbute the same; . i

All milk mtended for the oxty to be produced out.slde it ami
the per capita consumption should be increased to, 16 oz. per day.
The first step will be to increase the production of milk and not to
strip .the rural supplies of milk for meeting the ., urban demsand.
'L‘hu will ‘be achieved by importation of better cattle, by ]udlcxous
 breeding and by scientific management to ensure maximum and

ntinued. supply. A large scale dairy farm. was to be started at
%’andalur with .dry and young stock [farms inside Gudalur
Reserved Forest sres. The dairy farm.will have at leass 500
gnimals in milk; - ‘The distribution’ will be. as follows: 100
Sahiwalg or 8cindhis or Tharparkarars, 50 cross-bred and 350
buffalees. “If the up-country breeds are not available they are to
be: made up by ‘good cross breeds taken over from the milkmen of
Madrad. In‘the dairy farm there will be stalls to  house about
100+ prwa.te}&aow‘ndd milch ‘cows. ' The milk produced by these:
cows 'will be handed over to the dairy. About 6,000 1b. of milk
par ﬂay will ‘be supplied by this dairy. At the same time it will

. mjuuﬁ ty-of milk for processing.” When this programme

ig ‘i ‘progress;‘mdéquate number of ‘wards in the city will be closed
fm’ local millmen.  Private owners will be permitted to keep
i fewsproducing milk for their own use. Fhe Milk Commis-
siotior- will also assist the organization of private dairy farms
-outside the city and: undertake to purchese aM: their production
on quality basis. The Commissioner will also open other farms
in which city milkmen may house their cattle. When this has
been achieved the Commissioner will buy all the milk produced by
the co-operative societies whether in or outside the city and give
adequate time for the co-operative societies within the city to move
otis-of the City.” The Milk Obmnmﬁmner will ‘arrange’ to " supply
fb&d ditd coticetitrites) ?tc “to sl - the” daﬂ‘y ‘farms “ahd milk
unions that are under his ‘control, I the above proposals wets'
adopted, the Milk Commissioner will be in- a:position to otganize
- the mllk-supply of the city within a period of five to ten years.

this scheme 64, 000 1b, of milk will be handled i in a day.
'];‘M expenditure on the scheme will come to Ras. 78,05,740
fgch Rs. 65,35,740 will be recurring. Total receipt was
A Rs. 72,37,000. In the first year the deficit will be-
40. We do not know in what stage the scheme i is, but
a behind the scheme is essentislly sound but the only modi-,
;we would suggest i8 that the scheme should be run by the
vewnment themselves. It is not also known whether the dnu'y
pisls. will . get: any green fodder, and if 60, the provision mads.
or:3he same.. mll ave to be  serutinized. . Cheap green fodder-
. shiéould.be made avaﬂable to the dmry cattle to 1mprove ﬁheu mxlk '

pmn. -
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158. Growing of green deder —In our opinion the first step
to be undertaken for increasing urban iilk-supply will be to
supply green fodder at cheap rates to the milch animals. This
alone will give an increase in the yield of milk by 10 to 15 per
cent.  The cheapest way of raising green fodder will be by utiliz-
my either the sewage or sullage water. 1f these are not available
composted mmanure may be utilized instead. As  sewage water
contains valuable manure, the growth of the plant will be very
luxuriant and yield will be very high. Whether this sewage water
should be used only for raising fodder crops or for any other erop
has been the subject-matter ui controversy. The Bio-Chemist of
the Indian Institute of Science, Bangalore, has conducted studies
in sewage purification and farming and his findings are given n
the next paragraph.

159. Studies in sewage purification and sewage farming by
the Bio-Chemist of the Indian Institute of Science of DBanga-
lore.—1t is proposed to give here only very brief details regarding
the work done on sewage at Bangalore just enough to help one
to understand the principle involved in sewage irrigation and how
best it can be utilized. Sewage is very rich in combined nitrogen,
and as such it will be an excellent manure for producing leafy
growth. Sewage irrigation need be confined only to the early
stages of crop growth. The trend of evidence would show that
response of crops depends upon their nutrition in  the early

stages of growth and that heavy application of sewage after the -

commencement of flowering is not beneficial to plants and has
even an adverse effect on them. Fodder and sugarcane appear to
be the most suitable crops. The yields of fodder grass, such as
Rhodes grass, Guinea grass and fodder cholam vary from 60 to 120
tons per acre per annum and the yields of sugarcane (H.M. 320,
C.0. 419, C.0. 413, P.0.J. 2878) vary from 40 to 80 tons per acre.
Soils contmmng less than 25 per cent clay are generally suited for
land treatment of sewage and crop production.

The nature and extent of infection carried by sewage grown
crops were also studied. The findings were as follows The
putrifactive and pathogenic orgzmizms do not penetrate into
sewage grown crops though thev are 1invariably present on the
surface. They are present in high concentration on crops such
as cabbage and lettuce which grow verv near to the soil surface.
They are introduced partly through mechanical splashing of
sewage and partly through blowmo dust on dry days. They are
largely removed through washing but they are mever completely
eliminated even after cooking. In the case of vegetable like
lettuce which are eaten raw there is alwavs a certain amount of
danger of these orgamqu; being taken along with the vegetables.
In addition to this there is a suggestion that sewage grown crops
contain certain water soluble principle formed throuﬂh bacterial
action and absorbed through the roots. This aspect deserves

1
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imrther studywas it may have & .direct bearing ‘oo the nuritive
value  of  seWage: grown ;market garden crops. ~The irresistable
sonclusion which may be drawn frem the .above . studies is that
sewage is best suited for growing a fodder crop. A fodder crop
wn -under such an irrigation ‘will -give véity heavy yields.  As a
g:ult the cost of production will'go dowd and the ca\‘.tle will get
n fodder at cheap rates. As such’ sewage farms can be locat-
ﬂly very nesr big urban centres, the green foddér will be avail-
able to’ urban ‘eattle who will require it most.” These sewage
Eﬁrma are’ exh‘emely brdﬁtable proposmons a8 Madura. expenence

miﬁ ahowg

160, Sugyutzom for zmpromng urban milk mpply —Accord-
ng to the Bio-Chemist fodder and' sugarcane appesr -to be most
sutable. crops; to be: grown with sewage water. Bugarcane how-
oyer can . if mecessary be grown elsewhere. But it is ecssential
ia ‘grow -a: fodder crop very near urban centres for the. benefit of
ihe milch snimals. - In the circumstances the best use to which
sewage water can be used is to grow a fodder crop with it and

t“he green fodder: to the urban. cattle. .This is the starting
! .for inoreading the supply of milk in urbm
owill - be- ¢he: different ‘stages : —

g of ‘gMﬂ“Rxlaei- crop like Guinea grdss Rhodes
+» very near the town in iocalities which are considered
bwage farming: dm with sewage water or sullage
with'Ssmpiet maiere; - compskt matiure. is used, wens
may have to be sunk to n‘ngate these fodder farms.

(2) Bupply of this green grass at cheap rates to urban cattle.
This will increase production by 10 to 15 per cent.

" (8) Opening of dairy farms by Government or local - bodies -
near: ‘thg sewag. fodder £&rmq.‘ In the initial stages cross-bred

 be 1 mp np pmduotmn tlllwtha md:genpqs
‘ﬁevelwod

(4) With the gradual- increase in the prodnctlon of mllk in
the dairy, private sales of milk will also be gredually ' prohibited
inside the town till ultimately when the dairy is able to supply
the whoh of the requirement of the towns, pnvate sale of milk in
the. town. will be completely prohibited. - -

) an nd;unot to each. sewage-oum-dmry fam, at reasona;
ole:Eistainge from if by road or by mil, a natural pasture land of ,
sufficient ‘extent will be selected. These will be used for =
ﬂ’eows and for rearing the calves of the dairy. When tha mm

aagam they mll be mt bwk'to the dairy farm. .., .

w 4
In our opmmh ﬁhe iboﬂe gives the onﬂme of 8 possible way of
wlwhg this urban mik-supply problem. The idea is to creste
small ntilk cities outside the town, where. the cattle will be huused
‘ﬂb. fed' properly ‘and exoermsed properly. o

r#

-t
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The mulk from these damries will be  distributed,  ouly aiter
ib s pasteurised.  Thus good, pasteurised and  cleun milk will be
available to the public in urban centres.

161 Madurar scwaye furne.— Belore the schemes suggested for
Madras and other places are deseribed it will be good to kuow
whaut Tes been done in Madurai,  The Madurai sewage farm was
opened i 19260 Tt is 113 acres inextent. Lt s about 4 iles
from Madurai.  The soil is fairly porous. At the higher fevels
it is vather gravelly while at the lower side i s @ red lowm. Tlie
ortginal land cost about Rs. 25000 and the channels and the
underground  drains cost abont Rs. 1,12.000. Phe cost ol the
cast iron main 20 nehes i diaoeter used for bringing in the sew-
age water has not been included in this cost.

162, Fugineering delails -——The raw sewage is pumped  from
the nuain pumping station in -Sandapettan 1Bast street {rome level
+ 11771 feet to 13783 feet over a distance of 26,478 leet. The
discharge is 5,456 gallons per minute.  There are three engines
cach of 60 h.p. out of which two wark at a time. The ot of
pumping conmes to about 29 pies per thousand gallons.  Twenty-
[our inches cast tron mains have been laid out.  Out of a total
population of 310,000, of Madurai only about 200000, are con-
nected to the sewers. Out of the sewage water collected, 1) per
cent goes out as overflow.  The actual sewage waler received at
the favin varies rom 15 to 21 lakhs of gallons per dayv.  There s
no preliminary treatment of the sewage. Only silt and floating
matter are sereened off at the six sewage pumping stations to laci-
litate pumping. At the sewage farm the 21 inches cast iron pipe
opens out into a small eistern.  Irom this cistern the sewage is
taken through main open channels to the fields for flood jrriga-
tion. Three to four feet below the field level, disjointed, con-
tinuous earthen ware pipes of 3 inches internal diameter have been
laid out, in lines at 33 feet intervals, at a gradient of 1 in 100 feet
which 15 also the natural slope of the land. The effluent from
these sub-soil pipes are collected in un upper and lower, open
effluent chanunel budt in random rubble grouted with cement. 1'he
gradient for this effluent channel is 172500,

163. Details of cultivation.—The filter bed area is 113 acres
i extent out of which 96 acres wre under Guinea grass. 'T'he
balance 1s under vegetables, cereals, sugarcane and orchard.
Guinea grass slips are  planted at 18 inches  intervals in lines.
Nineteen thousand three hundred and sixty slips are required for
planting an acre.  These slips are sold at 8 annas per 100 slips.
The planting area is ploughed at least twice to a depth of 3 iches
at least.  'The slips are planted at prepared spots in April-May.
Immediately after planting the plot s flooded with raw sewage to
a height of three inches. After three davs it is again irrigated
Subsequent irrigations are done at intervals of a week.,  The dead
shots are removed once in six months.  The grass will be ready
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o the‘:ﬁmt euttingim 6Qdaye afterplanting. - The ‘plote arel cut
sfisintexvals of -abowt: forsyliflaps. .-Abgut nine cuttings -aré: taloen

in a year. At shé: ﬂumzwcuthng/“ drase will -be about 4 feet
to 5 feet. The slips planted originally in 1937 have. nof been

Creplaced. There.baa-bgen no necapsidy to do-this as sewage-sitk-

ness has not occurred so far. All that is done is to remiots ‘the
dead material. When griiss is planted in a new area Dnatural
seedlings are preferred. During the mipy sedpon the yields ure

- actually low. becam e manurial ingredients.iste leached odt: into
p%\ hq np water. Sewsge!sithiwes has been aveided
by ta

ulihe ollomm precattiond s (1) Julidious application of
sewage ; and (2) repoyel of sludgeddposite’bvidy six month§¥rom
the sewage farm.: ﬂ‘hbsg shodge slipmsité! stw between 30:fo 50
tons to ‘the sere. [Nssde are Sl to:dbe pablic; by the contrbetors,
at about Rs. 8 pﬂ&ﬂrt-load otitlirdndedirtln)of a ton. ¥ is a

first-class u:ﬁanure. - T
BELIY: sl ol T8U LT NS IT &
‘,H\“ Lisemical analysis of the sewage water and the effluent.—

‘Samples were taken on 27th - September 1948 and th ey Were analysed
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166. Yield of grass.—Crop-cutting experimnents weve done in the
year 1940-41 on 12} cents plots. [Sight cuttings were done in the
satne plot in the year and the yieids were as fullo“s —

Duration of

interval Date of cutting. Quantity.
in days.
LB,
126h April 1940 .. 4,691
57 7th June 1940 .. 5,495
48 26th July 1940 .. 2,831 (sewage system
50 15th Septembor 1940.. 4,282  failed).
52 6th November 1940 .. 4,223
53 29th December 1940.. 3,119
51 18th February 1941 .. 5,361
40 30th March 1v41 .. 2,087
Total . 32,987 1b. from 1/8th

—— of an acve.
This vield works out to 117-8 tons to the acre.

167. Daily oulturn of grass.—"The daily  ontturn  of  gress
amounts 28 tons.  This will be sufficient {odder for 2,090 animals
for a day at 30 Ib. per animal.

168. Washings of scwage grown crops.—The washings of sew-
age grown crops grown in Madurai farm were found to be compar-
abh to L}\thlllt,l\ polluted waters. Judging from the standards
generally set for putahlc waters, the sewage grown vegetables, more
espectally those eaten in the raw state, appear to be unfit for human
consumption.

169. Amount of irrigution.—Ior red gravelly soils with provi-
sions for sub-soil drainage, roughly 15 t)()() gallons of raw sewage
will be necessary per acre per day This \\I“ amount to 3 mcheg
of water per acre in 8 days.

170. Financial returns.—'The revenue and G'Xpendltum firures

for the last fifteen years from 1934-35 to 194819 are given below—
Yoar. Revenus, Expenditure.
RS. RS,
1934-35 2,964 5,801
1935-36 15,461 5,581
193637 12,252 4,304
1937-38 13,629 4,873
1938-39 13,356 4,224
-1939-40 13,628 4 645
1940-41 14,376 5,843
1941-42 18,573 6,276
194243 18,252 5,990
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An annual revenue of Rs. 30 to 10 thousand was expecled.  This
scheme was examined by Dr. (. N. Acharya and he revised 1t
into a bigger scheme involving growing paddy with sewage
water over about 2,000 acres at a cost of Rs. 73 lakhs non recur-
ring.and Rs. 45,180 recurring.  The annual revenue excepted
was Rs. 80,000 This scheme too was examined at a recent con-
ference held by Sir Datar Singh and it was resolved to abandon
this idea of growing paddy in the area with sewage water, as the
goil which was stlﬁ clay will become sewage swk in no time and
as the paddy so grown will be destroyed hy blast  disease. A
more composite scheme was suggested by Mr. V. 8. Krishnu-
swamy to take this sewage water to the west of Madras to four
or five localities where led soils occur and to utilize it for growing
fodder for cattle. Tiven if these sites were a bit away it dul not
matter because on nitrogen manure alone we save 30 lakhs.
Tirst-class dairy farms were to be run  either by the Govern-
ment or by the Corporation adjacent to these fodder farms. As
the quantity of sewage comes to about 27 million gallons per
day on the experience gained at Madurai, it will be possible to
grow fodder over about 2,000 acres. Besides this, considerable
quantities of etuent water which is also good manure will be-
come available and this can be discharged into adjacent water
storaga to be utilized for irrigation. Out of these 2,000 acres
of sewage farm, 200,000 tons ()f fodder may be expected per annum
and this will be sufficient feed for nearly 10,900 heads of cattle
allowing 30 1lh. ration of green grass per day per animal. So
half tlle area, namely, 1 ()00 acres will give all the fodder neces-

sary for 20,000 cattle which can easily meet the milk demand of
the city of Madras. If the farms are dispersed in five or six
localities, management will be easier and it is also good to have
such dispersion to avoid undesirable concentration of labour, ete.
The balance of 1,000 acres and the effluent water may be utilized
for growing sugarcane or any other crop. With a fodder farm
producing green fodder at about Re. 1-1-0 per ton next door,
any dairy must pay. Such an organization will automatically
solve many of our ills due to keeping the milking animals in
congested localities inside Madras. 'To deve]op rapidly such a
big dairy, cross breds may have to be used in the beginning to
be replaced later on by indigenous cows and buflaloes bred to yield
large quantities of milk. Sir Datar Singh promised fo send an
expert from Bombay to help the Madras officials in preparing a
modified sewage farm scheme on the lines mentioned in this
paragraph. The Hon’ble Minister for Forests and Agriculture
who was present said that even if the scheme were to cost much,
it should not deter us as the proposal was an essential one.

172. Opening of ranches.—As adjuncts to these dairy farms,
there should be grass lands where the dry cows and calves may
be ranched. Such lands should be conveniently located with
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Mﬁ'ﬂﬂoe to road: or raib'and :there should be no need for: cattlé to
treki"over’ siles nnid iniles: | It will be possible to get such grass-
hands: peay: Madméimw that- zsmindari forests also are revertmg
wm%vﬁmmmt o T 1‘(\“‘1 Coy oy L

o u.i\ prid b LMH'I' TGE)
it n etuon 8 eozal duty for orkmg out
qMcﬁgﬂbg i “‘ﬁgk‘ ’ qhemz:a —To select smtable dites
y;tfx;p nable stanpe of ] adras for locat}mgﬂsewage farms
0 m out t;he eng 1neermg dqtaﬁs and to prepare estlmates,
pel i:,m,engmqgr W}, jcations in sanitary, engineering
mty" ve to be & pomted e should be made responsible for
the job. If necessary, he must be prepared to execute the scheme.
afficer Wll haye, to wqr\k in, cloge cqllaboration with the Agri-
ont; n t}ae“prbhmnpary stagep se\lect smtable

“for’ ‘se#vuge Tarms. .

174. Orgamzatson of thc m:lk .mpply to Madras Ctty —-If 80
witvibod )y iirther- ‘getion ahiy- bei taken oir the Milk Plan forithe
-Gty prepared by: Mr. Mhmn -+ Only: thing. is" his dairy- farms
fbquill “be located very nesr the proposed sewage fodder famms,
h _‘WWWW‘WHGH" ww*’ daubt be seleoted ooty -

it aorad A b ;:ws, i :
Hival n‘mm rﬁw Madmar.«ln Madunmmth a ready
Mvmage Mﬂer fbrm, it is-surprising that a dairy 'farm has
“ N:Hun ;:?rted by th;uam;cn?‘:hty or the Government. It
e cany ewponm mear. - Madursi: for: ranchin
dry dhll‘y voleshand! calves Tt . is: 'suggested ithat .o dairy iar:g
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centre and other fucilittes for rasing fodder and - for  ranching
their dry aunnals. The railways also should be requested o
quote concessional rates for transporting  cattle.  Such parties
should be given all resonable encouragement provided they agree
to sell the milk at rates fixed by the Government from time to
time.  Mach case will no doubt be dealt with on its merits, but
in no case should a private commercial dairy farm be allowed to
commence work, unless it gets a certificate from the Director of
Animal Hushandry, that its method of working is technically
sound and that it has tectnneally qualified personnel to inanage the
dairy.

179. Dairy farms will also supply ** Seed >’ Bulls.—These
dairy farins proposed to be started will, in course of time, supply
“ Seed Bulls ” for distribution to rural centres.

180. Governmen! livesiock farnis.—More livestock farms have
to be formed in the State to supply sufticient number of ** Seed
Bulls.” The present supply is not at all sulficient. 1% is hoped
that the Chinthaladevi faru of Nellore will begin to function soon.
In addition to this, arrangements for artificial isemination will
have to be made extensive ]\ to cope up with the increasing demand
for grand-up animals. Private cattle-breeders descrve reasonable
<n(<mm”un(nt based on the number of approved bhreeding bulls
they market each vear. In seasons of scarcity, they may require
special help from the Government and it is hoped that such help
will not be denied to then.

181. Possibility of opening a big cattle farm on the borders
of Salem and Soutl Areol distriets and elsewhere.—Near the
49nd mile from Salem on the Salenm:-Cuddalore Trunk Road near
the banks of Vellar, the road to Viraganur takes off. On either
side of this road :md also across the Vellar and also to the norih
of the Trunk road. considerable extent of poramboke lands are
reported to oceur. Sub-soil water level is also fairly high in that
region. This tract is considered suitable for locaving a big cattle
farm occupying about 10,000 acres or so.  No doubt “similar areas
will be available throughout the State. It is suggested that all
such big compact areas are set apart for locating big cattle farms.

182. Possibility of creating mill pockets in the State.—The
grass hills of Anamalais in Coimbatore district offer possibilities
for establishing a big dairy farm and for ereating what are known
as ‘ milk pockets.” The locality has an equable climate and
good milk vielding strains of cattle may be bred there. The milk
produced may be disposed of to estate labour anq the excess may
be sent to Pollachi or Coimbatore. Similarly the Nilgiris Downs
as have not heen taker up for tree planting mav be set apart for
locating big dairy farms. FExcess of milk produced here mayv be
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we may not succeed in our endeavours to resolve them. There-
fore, in our opinion, there should be a new technical organization
which can deal eifectively with the problems discussed in vhis
report. This departinent will be in charge of all the porambokes
and the waste lands under the control of the Government. They
should be in a position to carry out the various works suggested
m this report. They should take over the management of mar-
ginal forests and marginal lands and also look after crop planning.
They should be able to raise fuel and fodder reserves and manage
pasture lands. The Royal Commission on Agriculture long ago
suggested the appointiment of separate Forest officers to be in
charge of minor forests and tuel plantations, village wood lands
and waste lands now chiefly used for grazing and often included
under unclassed forests. These officers should not only conserve and
develop the natural resources of such area, should also make
experiments in the sylviculture and in the improvement of grazing
areas. 'To foster closer touch between the Forest and Agricultural
departinents, it was thought that it will be an advantage if short
courses were instituted at the Agricultural College for newly
recruited Forest officers. Iurther a Forest officer being posted to
the new minor forest divisions should, we consider, be attached
for a period of not less than three months to the headquarters of
the State Agricultural departments with the object of making
himself thoroughly acquainted with the view of the department
as to the needs of the cultivators in the vicinity of the forest which
he is to adininister and in the State generally.  In the light
of the discussions made above, we recommmend the creation of a
new department called the *“ Department of Land Conservation.™
It will have a Director of Liand Conservation, Assistant Directors
of Land Conservation and Deputy Directors of Land Conserva-
tion. The Assistant Directors of Land Conservation and Deputy
Directors of Liand Conservation will be in charge of the district
administration.  Their principal job will be the management of
all Government lands not under Forest department, and develop-
ing their fuel and fodder output. They will also manage the grass
farms proposed to be formed and the livestock farms in addition to
managing fodder plantations proposed to be raised near urban
centres. Later on marginal forests and marginal lands will also
have to be managed by them. Demonstrations in mixed farming
will also be under them. In addition to the above they will be
in charge of the enforcement of crop planning proposed in' the
report and the protection of the tract entrusted to them. Soil
conservation will also be one of their jobs. To assist them in
these several works, the Assistant Directors of Tiand Conservation
will have Inqpectorg or Supervisors to help them. There will also
be inferior staff, clerks, etc., to assist. The Deputy Directors of
Tand Conservation will be 1'ogion:ﬂ officers and the Director will
be the head of the department. 'These officers should possess
technical qualifications and experience in Agriculture and
Forestry.
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2. The following are the suggestions relating to Government
lands outside reserved forests :—

(1) To prohibit under heavy penalties further extension of
cultivation in the porambokes and other lands at the disposal ol
Govermnent ; and

(2) to prepare plans of management for the porambokes,
keeping in mind the following objects of maunagewments :—

(@) to preserve the existing tree growth in them:

(b) to create fuel and fodder reserves in them where
possible by the KNumri method and to manage them scientifically
as pasture lands;

(¢) to manage the rest of the porumboke lands as natural
pastures taking such of the soil and water conservation measures
as are necessary to improve their pasture value ;

(d) to grow, where facilities for irrigation exist at  pre-
sent, or can be created at low cost, perennial fodders of high nut-
ritive value like Guinea grass, Napier CGrass, Rhodes —grass,
Lucerne, Berseem, Sunnhemp, Pillipesara; and

(e) to form specinl grass farms in accessible places
where fodder will be cut in the appropriate  scason, if  possible,
by mechanised wethods and preserved as silage or hay as a summer
feed or as a famine reserve.

3. Regarding current fallows, the first suggestion is to revert
them to pa%uxe without giving room to controversy or opposition,
the procedure being Sbtﬂtd in consultation with the DBosrd of
Revenue. If this is not practicable, steps should be taken to
reclaim them for continuous farming by adopting mixed farmiug
practices.

4. The following are the suggestions regarding mixed farming :—

(D) Propaganda, mentioning the advantages of mixed tarin-
ing and use of cowmpost manure;

(2) Organizing demonstrations of mixed farming in marginal
and sub-marginal lands of the ryots. Garden lunds also should
be included in such demonstrations;

(3) To demonstrate the possibility of growing todder crops in
paddy lands without in any way diminishing the yield of paddy:
and ‘/

(4) Organization of demonstration in all districts, inducing
bm ryots also to adopt mixed farming methods.

5. In the (“eded districts, one vear’s reserve stock of fodder will
have to h(f huilt up ';:m(hmlly by growing more fodder crops than
necessary in the initial stages.  "This reserve fodder is better kept
as silage.

»
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21. To increase the fodder supply from private lands, the follow-
ing lines of approach may be made:—

(1) Adoption of scientific and intensive ethods of culti-
vation to inercase the grain outturn and incidentally inerease the
quantity of crop residue:

(2) inclusion of a regular fodder crop in the cropping cycle;
and

(3) growing a pure fodder cum green manure crop in a portion
of the individual’s holding.

29. Tungabhadra Project area.—As the proposed crop rotations
will result in heavy fodder deficit, it is suggested that the growing
of a pure fodder crop over a portion of the project area may be
borne in mind when finalizing the eropping practice.

23. Tanjore delia.—The practice of growing Tillipesara and
Sunnhemp should be extended by suitable propaganda. Sesbania
grandiflora (Agathi) may be grown. The possibility of giving a
smail quantity of water for the green manure crop, il the summer
raing fail, may be considered.

24. Cauvery-Mettur Project arca.—It is suggested that the
Cauvery-Mettur Project area be treated as a single crop paddy area
till the soil is completely formed. It is suggested that the irrigation
system may be suitably modified to permit the growing of green
manure and fodder crops, in the beginning of the growing season,
and to grow paddy after the 15th August or so. 1If it is not consi-
dered desirable to try this suggestion over th ewhole of the project
area, it may be tried at least over a section of the project area.

25. Malabar.--1t is suggested that a Legume fodder crop may
be grown after paddy in single crop wet lands of Malabar. The
possibility of growing a green manure cum fodder crop in Modan
lands in the areas when paddy is not grown should be seriously
considered. It is suggested that a few demonstration farms
should be opened. Any help to be given to the ryots who wish to
take to this cultivation should not be in cash but should be
limited to free seed and probable remission of tax when the land
is with a green manure crop. It is suggested that a aystematic
attempt should be made to grow mostly fodder shrubs in Govern-
ment and private lands and that Guinea grass and dry Napier
grass may be popularized. ) '

_ Silage making should be taken up seriously in Malabar. Giving
mineral mixtures to the cattle of Malabar should be popularized, as
the Malabar soils are deficient in calcium and phosphorous.
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(8) Gradual prohibition of sale of milk wm  urban centres
with the development of the dairy farins.

(4) Opening of ranches in accessible places for herding the
dry cattle.

(5) Supply of only pasteurised milk from the dairy farms.

36. Milk supply scheme for Madras.—The following suggestions

have been made :—

(1) Opening of sewage farms for growing green fodder in
four or five localities, the total extent being 1,000 acres.

(2) Opening of ranches in accessible places for herding dry
cows and calves.

(3) Appointment of a Sanitary lngineer on special duty to
work out the details and to prepare the estimates for the proposed
sewage farms.

37. The opening of a dairy farm has been suggested for
Madural town,

38. The modification of plans of Coimbatore underground drain-
age system {o permit the lormation of sewage farms has been
suggested.

39. In all schemes of drainage and disposal of conservancy
material, proviston should be made for raising fodder farms 1n
conjunction with them.

40. The opening of private dairy farms should be encouraged
and facilities afforded to them.

41. The opening of more livestock farms is necessary.

42. Dairy farms in the grass hills and the downs of Nilgiris
may be started.

43. Creation ol a new departinent of land conservation to deal
with all aspects of fodder, milk production and land utilization
problem hus been suggested.
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_ How de the panchayats and municipalities of the district dis-
pose at present the conservancy materials? Is any composting
done?

18, Are any sewage farims run in the district either by local or
other bodies? If so the details regarding the extent of the farm, the
crops grown and the quamity of \lt’ldb Obtained may be given.

19, 1f the municipalities and panchayats grow green cattle fodder
like Guinea grass, Rhodes grass and bunnhunp Legumes like
lucerne, Pllhpuam will there be demand for them from urban cattle
owners?

20. Is there demand in the wban centres of the district for more
mwilk? 1f so the quan.ities may be given.

21. Is the present method of land management and assignment of
lands working satisfactorily from the point of view of conservation
of soil and moisture in the district?

22. What steps are being taken to prevent the breaking up of steep
lands for cultivation?

23. Will it make for soil and moisture conservation if sivayijama
cultivation is prohibited in the district?

24. Will it make for better lund utilization if management of all
lands, at the dispasal of Government is vested in a special board
consisting of technical officers?

25. Will it be advisable to get legislative sanction for enforcing the
adoption of soil conscrvation measure by ryots in lands alveady under

cultivation and for uloptnw certain crop rotations which are con- .

sidered to be necessary in the intcrest of the nation?

26. What is the extent of land in the distriet which is not cultivated
regulurly every year (marginal and submarginal land—current
fallows)?

27. Will it be advisable to resume such marginal lands which are
not cultivated for two successive years and manage them as pasture
lands for the livestock of the locality?

General.—Any general practicable suggestions for inercasing cottle
fodder pmdummn in the district, and 101 increasing milk bupply in
urban centres will be welcome.

APPENDIX TL

SOME COMMON FODDER GRASSES AND CULTIVATED FODDER CROPS OF THE
MaDRrAS STATE.

Indigenous grasses.
1. Amphilophis pertusa, Stapf:

Tel.: Gara gaddi, Sanu gaddi; Tam.: Chinna Karai pullu; Kan.:
Karaikanda hullu.

A perennial, runner grass growing up to 2 to 3 feet in height
and occurring in most dxstrlcts At Coimbatore under rainfed condi-
tiong it has yielded upto 8,000 1b. per acre per year. [t comes up
well in semi-dry conditions and spleads to form a mattress. It is a
good pasture grass readily grazed by cattle.

Iﬁ* " ‘tel.; Koranna gaddi, Kan.: Hambu Haraks Hulla. ' .

LE |
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2 ﬂndropogon pumilus, Roxb. :
" "Tel.: Yerrs gaddi. \’

. "A perennisl ghass growing wpto-3-3 foet in lmse clumps. Ooovn
in most districts in #8mi-dry situstions, elpaomuy in black smls A
good fodder grmsd and readily grazed by cattle.:
B. Apluda erisate, L.H. Gururua. . . :

Tam. #Manda pillo, Mungil pillu; Kao.; Akkuhullu,

M’Wnnud grdhs oocurring in most districts and growing'

8 feot. ' Winthyls-in dry localities. Relished by cattle before fower
¥ r flow ¥ beoomes less palatable. o .
o llotm‘ Pois d%mcma, Stapf. S e e e e

.Kan.: Kiru sajjai holiu,
N An gnnual grawing up %o 3 feet. Oocurs in a.ll diutncts a.nd rea.ddy
Mam cruoafomw, Grisb. -
="m o Domakalu gaddi. - s ‘ s
_ " Aff'snnual growing up to 2 feet.  Ooours in most districts especially
in black soils. Readily grazed by cattle. - -
8. Brachiaria distachya,, Stapt. ' B
M An annual growing up to 2 feet.  Ocours in most distriots eapeoinlly
in favourable localities; readily eaten by catile.
. 9. Brachiaria ramosa, Stapt.
Tel.: Eduru gaddl ; Kan, ; Kadubaragu hullu o
-2 Tobust apnugl ‘ocouring m most distriets, espeoially in red solls
Grrows' up to 8 feet; readily grazed by cattle.
8. Cenchrus ciliaris, L.

"'\ R

t*  Tam.: Kolukattai pillu.

This is & rhigomatous perennial grm growing up to 3 feet. The
trlll shoote may dry up: ﬂurmg Severs summer monthi.. l:mtq the lm@er—
ground rulwmes keep aﬁve It comes up -in dry sxtu&tiona. but ean
make a luxurient growth only during the mensoon period. It is the
ohief fodder grass of the Kangayam tract and is regularly sown i
pasture lands in this area. Seed rate 10—18 lb. per acre. Under-
rainfed eonditions at Coimbators - this - grass' has yielded ‘up to-
21,000 ]b. per acre in an year. Under more favourable conditions it
yields up to 40,000 Ib. and gives 8-4 cuttmgs in an year 1t is worth:
trying this grass in other -8ress,, :

9. Cenchrus setigerus, Vabl,

Tam. : Karuppu kolakattai.

Similar to o. ciliaris but grows less tall and
J8 also less. But this is moregrgmughg ronist ‘“1 the outpue of fodd..-

110‘ IOlnmahm ﬁ @nigii Thw, , ‘ - ‘
Tel.: Gela ga Bao.: Suku dabls. i
15 -
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A tall growing perennial robust crass atfaining a height up to
5 feet under favourable condiions. At Cotmbatore under rainfed
conditions it has yielded up to 15,000 1b. per acre per year. It is
relished by cattle and is cultivated on a small seale by ryots in
Tanuku in Godavari district.

11. Chionachne semiteres, C.15.C. Fisher.

A tali growing perennial reaching a height of 45 Teet under favour-
able condidons. At Colmbatore under rainfed conditions it has given
15,000 Ib. an acre in one or two cuttings per vear. It is relished by
cattle when yvoung.  When it gets old, the grass hecomes a little
coarse.  Doces not oceur {reely in nature.

12. Chloris Bournei, Rang and Tad,

Tel.: Pedda uppu gaddi.

A perennial growing up to 3-1 feet. Ocewrs in many distriets
especially in Dblack soils. Yieids very heavily under favomable con-
ditions. At Cobmbatore an yvield of 36,400 1h, per acre in 54 cuttings
has been obtained. It thrives well in semi-dey situations and tolerates
allkainity. Relished by cattle belore flowering. Ater flowering, it
becomes less palatable.

13. Choloris barbaia, SW.

Tel.: Uppu gaddi, Tam.: Karatha pullu; Kan, Hennu machada
lkkadu hullu

A perennml grass similar to above, but less robust and less tall
But its occurrence is more cosmopolitan.
14. Choloris incomplela, Roth.

Tel: Kanthara gaddi; Kan.: Melamalai hullu.
A perennial grass similar to above, but less robust and less cosmo-

politan.  Grazed by cattle when yvoung,
15. Chloris polystachya, Roxb.

Oceurs in semi-dry situations.  No! it common OPUSS
16. Chrysopogon montanus, Trin.

Tel.: Gurra bathokelu; Kan.: Chello sau kauni.

A perennml grass growing up to 23 feet. A grass which thrives
well in dry situations (specmll} in gravelly and Iuterite soils of hilly
and forest areas. Occwrs in most districts. 1t is relished by cattle
but the forage output is low.

17. Chrysopogon orientalis, A. Camus.

A perennial grass similar to above and closely associated with it.
18. Cymbopogon coloratus, Stapf.

Tel.: Botha gaddi; Tam.: Mauda pillu; Kan.: Hadhai hullu,

A perennial grass growing in clumps, grows up to 5 feet.  Oceurs

in most distrie t\ t\[)t(,ll“\ on the open lnl] slopes. Grazed by cattle
only when young,

19. Cymbopogon Gidarba, Haines.

A perennial grass similar te the above.

without the smell. The only Cymbopogon

‘94, Dichanthium caricoswm, A. Camug. ™" < =~ ' NI
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20. Cynodon Dactylon, Pers. RIS ;:'T'::.‘;c'.ili\.‘.'d
Tel.: Garika; Tam.: Arugam plllu Ha.nah ' R
A.'perénnial eréeping grass growing up to'2 fest. It spreads and

peremm;res through underground stems. - Oncé established, it. is diffi.:

cult to eradicate it. It is an excellent fodder for cattle snd horses.
and highly nutritious. It ocours in all -places and comes’ up wall’
speomlly in black seils. In cultivated areas, it is & bad weed

21 Gynodon Wrban, Rang and Tad. o
“Tel.: Chinna garika: Sanna ootla kasuvu; Kan.: Melgarika huilu,

- Bimilar to the above but less robust and tall Ooours 13 ggemx -dry

situations_in most dlstncts
SRR ::111 ‘J

23; Daoly ctamm agyptmm, Beauv

Y

‘m'ﬂdwﬂﬂmapngbddl.‘ o S e L

‘A quick growing annual grass highly spreadmg and aﬁtainmg a
height of about 1 foot. Occurs in most d;stﬂots under semldm CORt.
ditions. A good fodder grass.. . o .

28,. Dichanthium. annulatum, Stapf L N
- Tel.: Molava gaddi. ‘

A perennial, much spreading graas growing up ta.8-4. t " Oecurn

throughout the eng oS lly under more favourable . siluations
and ugrefers moist tond oﬁ}a One of the beﬁt fodder grasses “and

very much relished by cattle

. ‘_4._

Tel.: Molava gaddi; Kan.: Urukkun hulu. ™ - “
Similar to the above. An excellent fodde‘p grass.. '

25. Digitaria marginats, Link.
Tam.: Arisipillu.
ﬂlendar annual growm up to 3 feet and oceurring in most dxshnctl

- enpecially in adily grazéd by catblé:ih. e T

26 Digitaria mdrgmata link var. Fimbriata Stapt. . © .
£oord vbbog iin

Tel.: Pedda ootla gaddi; Tam.: "Arisi piillu. - ‘ :
Similar to the above and more cosmopolitan in: occurrenm;

27. Digitaria pedicellaris Pr.
Similar to the above but less common., thtl,e xeadqyw the

grass. -

m.t.Dinebfau reirofiexs, Pans.’ = N .
Tel.: Wadata toka gaddi; Kan.: Naribalada: “g’dn‘du’ hullg:#

A mck owmg annual growing up tq -2 feef. ..Oge .]l
dmtngl?s Wpe%:ally in black and loamy 13011?3q A good f de%%:s

, 29. thinoom.uolom, Link ’ SRR ¥
f’mdlz‘oﬁh Jgeldty ”Tam*”Ksmmpu!fee f“,, L
“H guiqk growliig aniival' gro 8 Test in heig ht ooe"‘“. } ‘Mos)

e% pem&ll_ under moism ‘uﬂtibns' Beadﬂy *r;y cat 1;01:?
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30. Eriochloa procera, C.E. Hubb.

Tam.: Tandambaram pillu.

A slender annual grass growing up to 3 feet in height. Occurs in
all districts in wet smmtmns Rendxl) grazed by cattle,

31. Enteropogon monostachyos, K. Schum.

Tam. : Kanni pillu.

A slender, densely tufted perennial grass growing up to 3 feet.
Under rainfed conditions it has yielded up to 13,000 1b. in two cuttings
in one year,

82. Eremopogon foveolatus, Stapf.

A slender, much tillered and tufted perennial grass growing up to
2-3 fect. Under rainfed conditions in Coimbatore it has yielded up
to 12,000 1h. an acre in two cuttings per vear. It comes up well in
dry situations in all districts. A good fodder grass.

33. Eragrostis plumosa, Link.

Tel: Goobba gaddi; Kan.: Dodda purlai hullu.

An annual growing up to 2 feet. Occurs in all districts in semi-
dry situations. Readily grazed by cattle.

34. Eragrostis poceoides, Beauv.
Tel.: Goobba gaddi; Kan.: Dodda purlai hullu.
Similar to above.
35. Eragrostis cilianensis, Link.
Tel.: Pedda chitla gaddi.
Similar to above.
36. Eragrostis bifaria W.

Tel.: Nakka pichu kasavu; Kan.: Kodimara hullu.
Similar to above.

37. Eragrostis diarrhena, Stend.

A robust perennial occurs in all districts in wet situations.  Speei-
ally paddy bunds. A fair fodder.
38. Eragrostis gangetica, Stend.

Similar to above but an annual.

89. Eleusine indica, Gertn.

Lel.: Thippa ragi.

A slender annual growing up to 1-2 feet occurs in most districts
under semi-dry conditions.
40. Heteropogon contortus, Beauv.

Eng.: Spear grass; Tel.: Pandi bellam; Tium.: Oosi pullu; Kan.:
Sunkari hullu.

A quick growing perennial growing up to 2.4 feet. It occurs in
all districts and is the dominant species in many forest pasture lands
of South India. Tt is a good fodder and nlso makes good hay. It

-
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eomes very well in dry situdtion. Cattle relish this grass especmlly
before flowering. The spear like arms are a draw back for this very
useful grass. N ‘ ‘

AL Iseilama laxum, Hack. P .

Tel.:  Errachengali; Tam.,: ﬂ.‘ena nari pullu o -

A much tillered, robust perennial growing tip 66 4 feet. ' The mosé
important grass of ‘the’ Ongole tract where the Nellore. breed of cattle
are bred. Thnves in black a.nd heavy soils. An exeellent “fodder

W;u W rgn Dk Lo

4;2. Iseilema anthophoroudea, Hack.

Tgl.,‘bmah. .

Similar to the abowa but less robust
48, ‘Tewiloms prodiratum, And.
Tel.: Yerrakalakasuvu,
Sumlm to-aboye. ..., . -

M Iao?wmum pilosum, Hack,
" Tel.: Kundre gaddi.

'A robust perennial growin, Mg up to 3 feet, ocours in most distrloh
especially in- ‘black soils, readily eaten by oattle when young.

45 Ische@mum rugosum, Salisb.
' Tam,: Kadukken pillu.

perennis] growing up to 8 foet. Occura in mpst dwttiotn E‘aten
by cattle and horses when young.

46. Leptochloa obtusifiora, Hoohst.

A quick growing, erect perennial reaching up to 4 feet. Has only
s limited distribution in the State. It contains & small amoun$ of
prucic acid, but this dose is not oonsxdered harmful to cattle.
49, Loptoohloa ohinensis, Nus. o

Tel.: Cheepura gaddi. . D AR N P S

A slander annual growing up to 2—8 feet Oocurs in most drstnets
especially under moist situations.

"48. Leptoohloa filiformis, Reem.
Similar to t&fsbove R
49, Panioum repens, Linn, - PR
Pel.: Ladda gaddi; Tam.: Inji pillu; Kan Som hullu, The_ginger
gross. .
A creeping perennial ﬁrowing to 1-2 feet deours in sl distrivis

B STI

in most localities especially on dy bunds. . Itismuohrelllhedby
oattle and is believ stimulate milk yields.
50, Paspalum Borobioulatum, L.
Tol.: Arika; Tam.: Varagu. . ‘
The straw of the cultivated type makes a foddex e wﬂd
o gi N 'n'dg::d %

ual owuhin in all dis in moist ‘situations.
3.8 feet IN: safer & ieed ‘the oattle wizll]xzut the graoix;:

Ta
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as otherwise, the hydrocyanic acid in them is reported to kill even
clephants.
51. Puspalidium flavidwm, Camus.

Tel.: Uda caddiz Tame s Avisi pillo.

A prostrate annnal growing up to 1 foot and occurring in all districts
in moist places.  Readily eaten by eattle.
52. Pcrotis indica, O.K.M.

Tel.: Nakka Thoka gaddi; Tam.: Nari val pillu; Kan.: Narimeesal
hallu.

A slender annual growing up to 1 foot in height.  Occurs in all
districts in dry sifuations. The leal arowth is very little and cattle
niblde at it.

53. Selima nervosum, Stapt.

ol Nendra gaddiz T, s Karaittiz Kanee Sinna Shadai hullu.

A perennial, highly  tillering clump grass, oceurring throughout
the Decean, purticnfarly in Chittoor, Coimbatore, Guntur, Krishus
and Nellore districts.  Prefers shady aveas and is one of the heat fodder

orasses under rainfed conditions, it has yielded ahout 10,000 1h. per
acre in 2 cuttings in an year,

54. Selaria pallidifusca, Stapf.

Tel o Nakka Korra.

An annoal oceurring in all distriets in gemi-dry arens.  (irows up
to 9-5 feet and is readily grazed by cattle.

55. Setarie verticillata, Beauv.
Tol s Aranta, Kan.: Sanna anta Purlai hullu.

An annual oceurring in all districts.  Grows up to 2-3 feet. Laten
by cattle belore flowering,  On flowering sharp bristles of the spike
cause annoyence o the cattle.

56. Saccolapis curvata, Chose.

An annual growing up to 2-8 feet.  Oceurs in marshy areas in
many places.  Relished by eattle.

57. Sporobolus coromandalianus, Kunth.

Kan.: Naribalada hennu hullu,

An annual growing up to 1 foot. A common grass on the pastures
in all districts, but a poor fodder.

58 Trachys muricata, Stend.
A slender procumbent anmual oceurring in most districts in moist
and favourable situations. 1t is readily eaten by cattle.

59. Tragus biflorus, Schult.
Tam.: Othu pullu.
A slender annual, growing to 31 foot, eommon in many places,

in semi-dry arcas. Not readily grazed by cattle heeause of the spiny

spikelets.
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80: Urochlog reptans, Stapf.. - :
“*"Tel.: Chinna 'qmptéaﬁ'; 'I‘am Shani pillu.

A quick growing and much spreading annual coming throughout the
State in moist situations and cultivated fields. Relished by cattle. .

61. Urochloa panigoideq, Beauv. R I

' Tel.: Pedds chippari. .

t;att?lmm to, the sbove but suore robust. very much relished by
ttle. . .. o S

PP .
REBTALE . T

E=zotic grasses.
1. Brachjaria mutica, Stapf.
Eng.: Buffalo grass.

.. A native of America and West Africa. A éerel-miél‘ with good
L %%Mn.wmm&s”np “well in marshy ‘and wet ‘aréas ‘and

RPN r...,K-'.‘_j—,‘-L ST

grows up 0 8-fest high. - An excellent fodder. | .
2. Chloris Ghigyand; Kunth. o
Eng.: Rhodes grass. LN : .

A native of West Africa. A pererinial ro\;vinm u“ to4—5 f .‘
ilg m_xgef; :ndepirrigq_@ion 6;a.gd yi%lds from 25—30 tdgns gf green fode;:;
) one_ year. pgr acre. in 6-8 cutlings. It is ] S
Hosur (Live Bto B"e‘sébp%h"ﬁﬁation)g 16 is axtremely. poplilar at

8. Cynodon plectostachyum, Pilger. e C
Eng.: Giant star grass. ‘ oo T a

.. A native of Africs. A vigorous, peremnial runne T ‘
- 3i it ’ » ) . It

rﬁpldly’ A smgle plant was noted to put forth sprléading sﬁﬁﬁ:

gtogo;;%': t:im'lt EO fgeltdv:lltgm 75 days. Under rainfed conditions

! it has yie ¢ i :
ttigs por yoor. ed 3060 thousand pounds per acre in 8-4

4. Melinis minutiflora. |
,. 'Eng'.: EMM,@“&,\ 0 "-" "_ AW ey v

A native of South Ameriga “- and técentl i t i i
State. The plant is covered 'all over with full o£121§§§§2 ﬁné;?s 21113
by virtue of these, it is supposed to repel reptiles and. mosquitoes
Though & perennial, it does not survive extreme droughs. o

&.. Bamicum antidotals, Retz, = - e

3

"~ th bative of Adstralia and Indis, The type Feceived fromAustral
" . The type received from ¥
is & good drought resistant grass whereas thge indigenc.;us oneiin‘;sm:
mesophytic type. Under rainfed conditions at Coimbatore it has
‘;lﬁlded 11,000 p°““§ﬁ per auge li)n‘2 cuttings: per. year, - The’plants
vhen young are readily grazed, but when ail ' ng,:t
S baatie woody, | ey e o siend longirthe
O Pasioum masimum, doca:
Eng.: Guinea grass. et Tl ‘
A native of Tropical Africa and widely cultivaf hé bost
LTopl y .cultivated. . The
fodder grass under irrigated conditions and is@en'el‘éié raised hsmt

| ‘Yi‘e.ldg 50 to 75,900 1b.'per. acre per year in 6-8 cuttings.  Under
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sewage farm eonditions il has vielded up to 200,000 1b. per acre per
vear at Madurai.  Under rainfed conditiong at Coitabatore, it has
vielded about 21,000 1h. per acre per vear in two cuttings. )
7. Pennisetum purpurewm, Schum.

Eng.: The napier grass.

A Native of Tropical  Mriea. It is cultivated in many  places
especially in military farims and at Sosur Cattle Farm.  This species
is coarser than the former and grows better.  The yields may be up
to 80 tons per aere per vear in 5-6 cuttings.  The dry strain of this
species s shorter and thrives well in arcas with moderate rainfall
under rainfed conditions,

8. Pennisctum clandestinum, Hochst.
Eng.: The kikivu grass,

A native of tropical Africa. A perennial runner and introduced in
the hill stations of Nilgiris, Kodaikanals and Anamalais ad has got
well established in these areas.  Cattle relish it very much and the
grass is becoming an important fodder grass on the hills.

9. Sorghum sudancnse, Stapf.

Eng.: Sudan grass.

A native of Africa. It comes up well in semi-arid regions. Tt 1s
an annunl or perennial grass growing up to 4-5 feet and yiclding about
2% tons of hay an year.

10. Tricholaena rosea, Nus.

Fng.: Natal grass.

A native of Afriea. A perennial graxs and comes up in semi-dry
regions. s being  grown on the military  grass farms to a small
extent.

FobDER CROPS CULTIVATED IN THE MADRAS STATE.

Non-Lequminous fodder crops.

1. Sorghum, Andropogon sorghum, Brat.
Tel.: Jonna: Tam.: Cholam.

An important grain crop and also cultivated purcl_y as f()flder.in
many plices.  There are distinet fodder types in tl}l‘s species liko
Irun‘gu Cholam, Kaki Jonna and Patcha Jonna. Duration ranges from
110 to 120 days and yiclds about 15 to 20,000 lb. of green fodder per

aere under irvigated conditions.

2. Cumbu—DPennisetum typhoides, Hubb.

Tel.: Sajja; Tam.: Cumbu.

This also an important millet in the State. This is grown
mainly as a grain crop but in a few places it is also raised as fodder.
Duration ranges from 80 to 100 days and yields from 10,000 to 15,000 1b.
of green fodder per acre under irrigation.

3. Maize: Zea Mays, L.
Tel.: Mokka Jonna; Tam.: Mokka Cholam.

- ' APPENDICES s

Cultivated to a small extent in many places in the State for the
cobs and to a lesser extent as a fodder crop. Duration from 80 to
100 days and yields, from 15 to 20,000 1b. of green fodder per acre
under irrigation. : ‘

4. Teosinte: Euchlena mexicana:

Similar to maize but is raised only as a fodder crop. At present
it is not cultivated anywhere outside the Government farms in the
State. Duration from 80—100 days and yields from 15 to 20,000 1b.
of green fodder per acre under irrigated conditions.

5. Kollagangeru: Ipomoea hispida, R. and S. -

Tel.: Kollagangeru.

A bushy twining plant and is grown in Guntur district as a mixture
along with Sorghum for fodder purpose. It is not grown outside this

ares and the Government farms. Not grown as a pure fodder. Yields
up to 5,000 1b. of green fodder in the mixed crop.

Guinea grass, Napier grass, Rhodes grass and Sudan grass which
are also cultivated have already been mentioned under fodder grasses.

Leguminous fodder crops.

1. Pillipesara: Phaseolus trilobus, Ait.
Tel.: Pillipesara.

An important and popular fodder crop. It is grown extensively
in the Godavari and Krishna deltas and its cultivation is gradually
spreading to other areas also. It is raised as a pure crop in wet lands

- wfter the harvest of paddy. Its duration is from 120 to 140 days

during which period 2-3 cuttings can be taken with an yield of 20 to
25,000 1b. of green fodder per acre. It also occurs in dry lends. It
is also a popular green manure crop.

2. Theegapesara: Phaseolus sublobatus, Roxb.
Tel.: Theegapesara.

Less common and cultivated in parts of Krishna and Guntur
districts as a fodder crop like the above.

8. Naripayit: Phaseolus aconififolius, Jacq.
Tam.: Naripayir, Tulukkan payir.
Grown as mixed in dry lands along with cholam and cumbu in the

gouthern districts. A good nutritious fodder and very much relished
by the cattle. Yields up to 6,000 lb. of green fodder as a mixed crop.

4. Sunnhemp: Crotalaria juncesa, L.
Tel.: Janumu; Tam.: Janspai. ‘

A popular fodder crop extensively grown for fodder in the Krishna
and Godavari deltas. It is raised in wet lands after paddy just as
Pillipesara. Duration from 60-90 days and yields up to 15,000 Ib.
of green fodder per acre. 1t is also used as a& green manure crop and
in some places for fibre.

8. Cowpea: Vigna catjeng, Walp.
o "TMel.: Alasanda; Tam.: Karamani. _
A quick growing leguminous annual and cultivated mostly as a

pulse. As a green fodder also it is very much valued. It yields from
10 to 15,000 1b. in 90 to 110 days. ‘

16

[ s
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APPENDIN 111.

SOME COMMON FODDER-YIELDING TREES 1N THE MAbRAs STATE,
1. Acacia arabica, Wild.

Tam.: Karuvelam; Tel.: Nalla thumma.

A moderately-sized tree, with golden-yellow flowers, long white
thorns and  dark-brown rough bark; wood reddish brown, hard and
strong, uscful for making agricultural implements.  The pods which
are long (8-—10 inches) beaded and with white tomentese haris are
readily caten by cattle, sheep and goats. When ripe the pods fall
to the ground and are greedily picked up by the animals.  The leaves
and tender shooty are eaten by sheep and goats.

2, Acacia Catechu, Wild.

Tam. . Karungali: Tel.: Sundra.

A mioderately-sized deciduous tree with pale vellow flowers; bark
dark greyish brown; wood red and hard and from it the tan * Cuteh ’
is extracted. The leaves arve caten by sheep and goats.

8. Acacia ferruginea, DC.

Tel.: Ansandra; Tam.: Velvelam.

A large deciduous pretty tree, wood very hard, used for building
and agricultural purposes.  Leaves are rveadily caten by cattle, sheep
and goats.

4. Acacia leucophloea, Wild.

Tam. . Velvalwmn; Tel.: Tella thumma.

A moderately-sized tree with pale  yellowish  white  flowers and
less thorny than A. wrabica.  Bark whitish-grey when young and
brown when old; wood hard and tough.  Pods are siall 2—25 inches
long, flattish, curved and are readily caten by cattle, sheep and goats.
The leaves and tender shoots are caten by sheep and goats.

5. Adina cordifolia, Hook.
Tam, and Mal.: Manja kadambe; Tel.: Bandaru; Kan.: Ahnau.
A large, beautitul deciduous tree with Jarge acuminate leaves and
yellow flowers in smadl heads,  Burk thick, grey, rough; wood ycelow,
moderately hard and used for agricultural implements, combs, ete.
Young trees are often cut for house posts. The leaves are caten by
cuttle, sheep and goats.

6. Aegle Marmelos, Corr.

Tam.: Vilva; Tel.: Maedu; Mal.: Kovalam.

A small deciduous  thorny  tree.  The fruit is valued for its
medicinal use. The youny shoots and leaves are caten by cattle,
sheep and goals.

7. Ailanthus excelsa, Roxb.

Tam.: Perumaran, Pasmaran; Tel.: Peddamanu, Pedda vepa
chettu.

A large beautiful tree with rough grey bavk and soft white wood,
growing up to 40 to 50 feet high; gives plenty of folinge which is
readly eaten by cattle, sheen and goats. N
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8. Albizzia amara, Boiv. S t o
Tam.: Wunjs,. Thurinji;' Tel:: Chiguru chettu, Nalla rangs;
Mal.: Varachi.
- A moderately-sized deciduous tree with pinkish white flowers.
The wood is purplish-brown, very hard and used for making agri-
cultural implements. The leaves form & good fodder and are readily
eaten by cattle, sheep and goats. A few -semi-wild breed of cattle
occurring in parts of Salem and North Arcot districts are said to
depend mainly on the young leafy shoots of this tree. The leaves
are dried, finally powdered and used for bathing purposes either alone
or mixed with soap-nut powder.

9. Albiszia Lebbeck, Benth.

Tam.: Vagai; Tel.: Dirisana; Mal.: Vaja.

A large deciduous tree, with large white flowers and characteristic
long and flat pods remaining on the tree when ripe. =~ Wood dark
brown, hard and useful for making agricultural implements. The -
treéd yields plenty of foliage which is readily eaten by cattle, sheep
and goats.

10. Albizzia marginata, Marr. o .
Tam.: Pili vagei; Tel.: Konda chiragu; Mal.: Potta vaga.
" A Tlarge deciduous tree with white flowers and pink filaments.

Bark, grey; wood brown and soft. The leaves are readily eaten by
cattle, sheep and goats. ’ .

-“11. Albissia- odoratissima, Benth.

Tam.: Karu vagei; Tel.: Chinduga; Mal.: Puli vaga. '

A large tree with sweet scented white flowers.. Bark dark grey
wood dark brown and hard and useful for making agricultural imple-
ments espécially for wheels and oil mills. Leaves are produced in
plenty which are readily eaten by cattle, sheep and goats.

12. Albissia procera, Benth, .
Tam,: Konda vaghai; Tel.: Tella chinduga; Mal.: Karumthagara.
A very large deciduous tree, conspicuous for its.yellowish white
bark and head of spreading branches. ~Flowers greenish white and
small. Wood brown and hard and useful for making agricultural
implements. The tree gives a fair amount of foliage which is readily
eaten by cattle, sheep and goats.

18. Antidesma diandrum, Roth. A
Tel.: Pellagumudu, T .
A small deciduous- tree with thin leaves, .pl_eé.snntl acid .and pur-
plish red edible fruits. Leaves are eaten by catfle, .sheep and goats.
14. Anogeissus latifolia, Wall. L o
Tam.: Vally Naga; Tel.: “Chitiman; Mal.: Maraj kanchiram.
A large deciduous tree, conspicuous by its smooth grey bark and

by the leaves turning red -before falling.” Wood grey and hard and

useful for agricultural implements; also & very valusble fuel. The
leaves are readily eaten by cattle, sheep and goats and also used
in tpnning, - - Co .

.
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15. Artocarpus integrifolia, Linn.

Tam.: Pila; Tel.: Panasa; Mal.: Pillava; Kan.: Halasu.

A largely evergreen tree. Buark black mottled green and smooth
heart wood bright vellow and used for carpentry. The tree produces
plents of foliage which is veadily eaten by cattle, sheep and goats.

16. Azadiraclite indica, A. Juss.

Tam.: Vapa; Tel.: Vapa, Yapa; Mal.: Vappa; Kan.: Bevina-
mara.

A very important and useful deciduous tree with hard close-
grained wood giving o valuable timber. The burk, leaves, flowers
and sceds are medicinal. The leaves are eaten by sheep and goats
and by cattle in some localities.

17. Balanites Roxburghii, Planch.

Tum. : Nanjunda; teli gari,

A small thorny tree with ashy grey folinge, grey bark and
yellowish white wood.  The Jeaves are caten by catile, sheep and
goats.

18. Bambusa, spp.

Tam.: Mungil; Tel.: Veduru; Mal.: Mulla, Molai; Kan.: Dongi.

There wre two specivs of Bambusa occurving in Madrus of which
B. arundinacca Willd, occurs in all the distriets from 100 to 4,000.
feet. Used for building, scaffolding and for many domestic purposes.
The split culms are woven into mats, baskets, fans, etc. The grain
when available is eaten by the poor. The leaves like any other grass,
form a good fodder for the cattle.

19. Bauhinia malabarica, Roxb.

Tam.: Malayathi; Tel.: Puli chinta, Puli chinta, Are; Kan.:
Cheppura.

A moderatelv-sized deciduous tree with  cream-coloured flowery,
The leaves arve acidic and are eaten by sheep and goats and to o less
extent by cattle.

20. Bauhinia purpurea, Linn.
Ta. : Mandari; Tel.: Kanchanam, Bodanta chettu.

A moderate-sized evergreen tree often bushy with large leaves.
Bark grev to brown; wood dark brown, moderately hard, used for
implements.  The leaves are ecaten by cattle, sheep and goats. The
leaves and young flower buds are used as vegotables.

21. Bauhinia variegata, Linn,

Tam.: Segapu-machari; Tel.: Mandari, Bodantham.

A moderate-sized deciduous tree, Bark grey; wood greyish-brown,
moderately hard. The leaves are eaten by cattle, sheep and goats.
The young leaves and flower buds are a leafy vegetable.

22. Bassia latifolia, Roxb.
Tam.: Illupei; Tel.: Ippa; Kan.: Ippi; Mal.: Tlupa.

A large handsome deciduous tree. The large fleshy cream-coloured
corrollas contain much sugar and are an important article of food
and for the distillation of spirit. They fall readily from the trees
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when ripe and can be colleated under them. The large ovoid greenish
fruits have large fleshy cotyledons which give a valuable oil for
burning. The leaves, flowers and fruits are eaten by cattle, sheep
and goats. : . .

23. Bombax malabaricum, DC.
Tam.: Ilavu; Tel.: Buruga; Mal.: Ilava; Kan.: Burla.

A very conspicuous tree of gigantatic size flowering when bare of
leaves in the hot season. The carpellary cotton surrounding the
seeds is used for stuffing pillows. The leaves are readily eaten by
cattle, sheep and:.goats and the seeds can also be fed ta cattle.

. Buchanania angustifolia, Roxb.
Tam.: Mudamah, Sara parupu; Tel.: Pedda sara, Sara pappu.

A medium-sized tree with Tough, deeply fissured bark. The'leaves
are readily eaten by cattle and the kernels of the seeds which have

- @ -pleasant flavour form a nourshing human food.

25. Buchanania Lanzan, Spr.

Tam.: Morala; Tel.: Morli, Sara; Kan.: Nurkul; Mal.: Munga
pera. : .

A moderately-sized deciduous tree with rough bark and gmeyish
brown wood. The leaves are eaten by cattle, sheep and goats and
the kernels of the seeds are a nutritious human food.

26. Butea frondosa, Koem.

Tam.: Porasu; Tel.: Moduga; Mal.: Palasin samatha;wKah.:
Muttaga. ‘

A deciduous tree, very conspicious when in flower before the leaves
appear, the large flowers being orange-scarlet set in dark velvety cal-
yces. The leaflets are large and commonly used to serve as plates
for taking food. The tree produces plenty of foliage which is readily
eaten by cattle, sheep and goats.

27. Oassia fistuls, Linn, .

Tam.: Kennei; Tel.: Rela; Mal.: Kenna; Kan.: Kakka.

A moderately-sized iree with pale.#mooth bark when young darker
sbd rough when old, recognized by its long rocemes of bright yellow
flowers and long cylindrical pods. Wood is hard and dursble and
useful for meking agricultural implements. The leaves are readily
eaten by cat'f;le, sheep and goats.

28. Cedrela Toona, Roxb. /

Tam.: Santhana vemBﬁ, Thevadaram; Mal Methangirivembu;
Kan.: Tundu. C ‘ :

A large and beautiful trée with pinnate leaves, lanceolate long
soumimete leaflets. Bark reddish and woed red moderately hard,
useful - for building and furniture.. The young shoots, leaves and
seeds are eaten by cattle, sheep and goats. »

29. Cordia obliqua, Willd,
® Tam.: Vidi; Tel.: JIriki, Nakkeri; Mal.: Virusham,

4 moderate-sized deciduous tree with white flowers and yellow or
plak ovold glosay berries with accrescent calyx containing & mucilagin.
out. transparent edible pulp. Bark grey; wood greyish brown,

*
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moderately hard and useful tor asricultural implements.  The leaves
are ecaten by cattle, sheep and soats,
30, Dalberyiu lutifolia, Roxh.

Taen. s Fravadiz Tel: Jitagd.

A Lrge deciduous tree, bark thick and grev: wood  extremely
hard, dark purple used chiefly for furniture and agricultural imple-
ments. The leaves wre eaten by eattle, sheep and gouats.

31. Dalbergia Sissoides, Crab.

Tam.: Thothagatti; Mal.: Satti, Vitti, Karitti.

A large deciduous tree, giving a fine dark purple wood used in
furniture making,  The leaves are eaten by cattle, sheep and goats.
32. Dalbergia Sissoo, Roxb.

A tree of viver beds in the sub-Himalayan tract of North India
and valuable for it hard dark brown wood used for furniture: often
planted in South India and somctimes found run wild.  Leaves are
eaten by cattle, sheep and goats.

33. Deloniz elata, Gambh.
Tel.: Sunkesarn; Tain.: Pedanarayana.
A mediunesizad trees planted as an avenue, The leaves are enten

by sheep and goat and adso fed to buffaloes,

34. Dolichandrone faleala, Seem,

Tam. o Katnviesanas Telo: Udda,  Wodi,  Chittivadi,  Chitee

niruddi; Kan, Wudige,

A smanh deciduons tree with white tlowers. Bark bluish erey
coming in scales; wood white and hard.
85. Dolichandrone atrovirens, Sprag.

Tel: Nivouddis T, o Pumadyi.

N modernte-sized tree with pretty white flowers.  Leaves are eaten
by eattle, sheep and goats.

36. Elacodendron glaucum, Pors.
CTame: Kavuvali, Kaoniramaram; Tel o Nivija, Nevdis Mal.: Karu-
niraka; Kan.: Kannur ara.

A araceful evergreen tree with a ey bark and light hrown close-
grained wood nuscful for cabinet work.  The leaves are cafen by
cattle, sheep and goats. ‘
37. Emblica officinalis, Gaertn,

Tel. Usiri; Tam.: Nelli.

A small deciduous tree. The fleshy fruits are cdible. Leaves are
eaten by catile, sheep and goats,

38. Enterolobium saman, Prain.

Tam.: Thungu moonji; Tel: Nidraganneru.

A qnick mrowing moderately-sized trec, producing plenty of folinge
which are eaten by cattle, sheep and goats. 1t is introduced from

South Awmerica and is often grown as an avenue tree and thrives well
in places of heavy rainfall,
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89. Eriodendron pentandrum, Kuiz, :

.Tam.: Tllavam panji; Tel.: Buruga; Mal.: Panjamaram, Panya.

A tall tree with smooth green stem and horizontal branches
arranged in whorls. The carpellary cotton surrounding the seeds is
used -for stuffing pillows and is of better quality than that of Bombax.
The leaves are readily eaten by cattle, sheep and goats, and the seeds
can also be fed to cattle.

The tree is not indigenous but naturalized on the West Coast
und often planted there and many other parts of South India.

40, Erythrina indica, Lam.
Tam.: Kalyana Murunga; & Mal.: Muruka.

The tree is striking when in flower. Bark yellowish, smooth,
and shining; wood very soft and white. The leaves are eaten by
cattle, sheep and goats. :

41. Feronia Elephantum, Corr.
" Tam.: Vila, Vilatti; Tel.: Velaga; Mal.: Vila; Kan.: Bilwar.
A small slow-growing deciduous spiny tree with yellowish white,
hard wood. The pulp of the fruit is much eaten. The leaves are
eaten by sheep and goats.

42, Ficus bengalensis, Linn.
Tam.: Al memaram; Tel.: Marri; Mal. Ala: Kan.: Alada. .
A very large tree throwing out numerous large aerial roots from
the main trunk and large branches which descend to the soil and
form supports. The tree produces plenty of foliage which is readily -
eaten by cattle and more specially by sheep and goats. The Yruits
which fall to the ground when ripe are also edible. - :

Yo
¥

43. Ficus glomerata, Roxb.
Tam.: Atthi; Tel.: Atthi; Mal.: Atthi; Kan.: Atti.
A large deciduous tree with few and short aerial roots, bark grey
to reddish brown. The leaves are readily eaten by cattle, sheep and
ts and the fruits which fall to the ground when ripe are edible.
he unripé fruits are used as a vegetable.

44. Ficus infactoria, Roxb.
Tam.: Maslai-ichchi; Tel.: Pati juvi; Mal.: Cherla; Kan.: Basarl,
A large deciduous tree without aerial roots. Bark greenish grey,
smooth, woodsgrey, moderately hard. The leaves .are eaten by cattle,
sheep and goats., ' " .

45. Ficus religiosa, Lian, - :

Tam.+ Arasa, Arasu; Tel.: Ragi, Ravi; Mal.: Arasu; Kan.: Arali
aswathem. - ¥ - Y

A large tree with few or no aerial roots; produces a large amount

of foliage which il #eadily eaten by cattle, sheep and goats. In places
whers the plant:®curs in large numbers the cultivators cut down the

bsanches with the leaves and take them home for feeding their cattle.

46, Ficus retusa, Linn.
Tam.: Pon-ichehi; Tel.: Konda juvi; Mal.: Ittiyal; Kan, Pilate.

“
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A Dwe cvergreen tree with fow aerial roots. Burk brown and
fairly smooth. The leaves are readily caten by cuattle, sheep and
goats.

47, Ficus Tsivla, Roxb.

Tam.: Kal-ichi; Tel.: Padda Juvi; Mal.: Kirgai; Kan.: Bil]j-
basara.

A large spreading tree with few or no aerial roots. Bark greenish
grey and smooth,  Produces plenty of foliage which is readily eaten by
cattle, sheep and goats.

48. Gardenia gummifera, Linu.

Tel.: Manchi bikki; Kan.: Chitra bikka.

A small tree with rough twisted branches.  Leaves are eaten by
cattle, sheep and goats.

49. Gmelina arborea, Roxb.

Tam. : Gumadi, Umi; Tel.: Gumar tak: Mal.: Kumbil; Kan.:
Shivani.

A faily Lurge deciduous tree with handsome panicles of brownish
yellow flowers and Jarge vellow fleshy drupes.  Bawrk smooth, whitish-
arey, wood grevish-white, hard and uscful for furniture. The fruits
and Jeaves are caten by eattle, sheep and goats.

50. Garunga Pinnata, Roxb.

Tei: Garugas Tan: Karre Vemba.

A large tree with thick bark  The frait iy edible. The leaves ure
eaten by cattle, sheep and goals.

51. Grewia subinacqualis, DC.

A snidl shrub of forest grass lands.  Leaves wre caten by cattle,
sheep and gouts.

53. Grewia tiliaefolia, Vahl.

Tel.: Charachi; Tam.: Unu,

A medium sized tree with large leaves.  Wood strong and flexible
used for shafts of carts, bars and other implements.  Leaves are
eaten by cattle, sheep and goats.

58. Guazuma tomentosa, Kunth.

A small tree with obliquely cordate leaves and yellow flowers in

lurge terminal and axillary panicles.  The leaves are eaten by cattle,

sheep and goats.  ‘The rvipe fruits which are black and are of the size
of o large marble are edible and relished especially by children.

An introduced tree, often found run wild usually in the vicinity
of towns and villages, indigenous in tropical Africa.

54. Hardwickie binate, Roxb.

Tam.: Acha; Kattudugu; Tel.: Yepi; Kan.: Kamra.

A large deciduons tree with small vellowish flowers. Bark dark-
grey ;1'1141 vough; wood extremely hard, durk-red and useful for making
agricultural implements. The leaves are cut for manure and the
branchlets for the fibre of their bark.  The leaves form a good fodder
for cattle, sheep and goats.

*nil. @iisd atiller shisols+and:ldaves are ‘very much relished b

55. Hemicyclia sepiaria, W, & A,
- Bdl,: Biva; Tami; Viesi, . ., : | :
i, AL s, oo brining . Lores ar ontem by
86. Izora pgroifiora, Vahl.
Tei.: Kori, Goriyj: Tam.: Shulunndy." Coe
A smsll evergréen tree or large shrub with white flowers. The
greew: brignohds -are swid ‘Yo ‘be ‘used for torplhies. lLesves are eaten
by Sheep: and: goats. : C v
57. Holoptelsa integrifolia, Planch,
4, Tom Ayo, Avil, Tarﬂ;ﬂu Tel.: “THidpasi, Navli; Mal.: “Aval;
mf?ﬁgﬂ:ﬂ%&dg;\: a:m ’sféz;k:ﬁ%&;ﬁ tgst.’éy. The leaves ‘and young
58. Kydia calyeina, Roxb. ‘
".l_‘?i.: Potri; Kan.”:‘ Bendi. SRR ‘ o
& moRethe sized," quick growing trbe with ‘white saft wood. The

lgaves are readily eaten by caftle, ghédp and goats.’

5. Lagersiosmis Flooreginas, Beta. !

i :»m’j‘gmlgcﬁ:“n bda wlhm!mhu, Bt -Migni Meruthu; Beng.: Jarul.
S Re dedifitibul U’ with ‘Riitlldotie Marge mauve Howers and
large seed capsules. Bark stooth, usually grey; wood light red
bard, valuable for buiiding, for shipwork amg:furniture. Thes«_leave;

" "ure eaten by cattle, sheep and goats.

60. 'Mangifera indica, Linn. , ‘
Tam.: Maa; Tel.: Mamidi; Mal: Mavu; Kan.: ‘Mavu, Mavina
A large-spreading evergreen tree reaching 5 fee in heigh 1t
: , > 0g ‘ &, culti-
vated for its edible, very important fruit. The leave P i
vated ‘“ll)?v;.éé‘tﬁ!e,‘ aiep aad. g(li)a rtant | e leaves are read'lly

Y who | T o' ne o '
; i;nwfmfﬂoh.rw"w ane,
T e o
o A tadge decifjous tree with véry variable' leaves. Wood used for

fture and implemer
goats, e.and implements. Lenves ‘harfa gaten by cattle, sheep and

62. Morinda tinctoria, Boxb. .
~ Tam.: Muna, Xaﬁﬁzﬁ\h‘m’relf”‘; “Mﬁad'c‘ﬁ,z Togri; Mal.: Manchapavatta
ﬂﬁﬁ@wmmﬁ%dw@}ms tree. 'The leaves are eaten by sheep

¥ .

63. Moringa aleifera, Lam.. L e AT
q;:aml. Iilomig&;’ Tol? MiMiage; Mal.: Moringa; ‘\Kan.i: 'Nugge-
4. &l medintaiid illes ‘with grey bark and ‘soft white woo
mdar | draitdcxselii a8’ 8"'vegetable ‘and the seeds g-ivv:ocl)dumin. 1;?1:
sheep and goats and are said to incrénse the' fiow of milk inyooo:vitte’
17 ' .
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64. Odina Wodier, Roxb.

Tan.: Wodicr, Odivamaram:  Tel.:  Gumpini, 0Oddhi; Kan.:
Crodda, Geru; Mal o Annakara, Kalasan; Hind.: Kaimal.

A fair-sized tree with thick bark and reddish brown wood. The
Teaves are readily eaten by eattle, sheep and goats.

65. Ougeinia dalbergoides, Benth.

Tebo: Tella motku, Tella modugn: Hind.: Sandan.

\ moderate-sized tree, very prelty in fower. Bark dark-brown,
wood light brown and hard und useful for carts and implements. The
leaves are caten by cattle, sheep and goats.

66. Pithecolobium dulce, Benth.

Tam.: Koduka puli; Tel.: Sima chintha: Kan.: Sinehunise.

A tree which, when allowed to grow, reaches a good size. Quick-
xrowing and forms @ good live fence. Pods are eaten by cattle and
the folinge by the gonts.

67. Pongamia ylabra, Vent.

Hind.:  Kenji; Tam.: Ponga, Pungam; Tel.: Kanuga; Mal.:
Uugumeram; Kan.: Ugge mara.

A moderate-sized nearly evergreen tree. Bark thick, wood white,
moderately hard used for cart-wheels and other purposes; gives a
large amount of follage which is eaten by cattle and readily by goats.
It is also one of the hoportant green-leaf manure plants.  Seeds give
an oil used in medicine and for burning.

68. Premna lalifolia, Roxb.

Tel.: Pedda Nellakura.

A smadb teee, the leaves usualiv drving blue or black.  Leaves
are eaten by cattle, sheep and gouts.

69. Prosopis julifera (S.W.), D.C.

The Algaroba, Mesquite, or Keawe tree, native of West Indies.
The flowers are a source of honey. The leaves, shoots and pods are
used to feed o tle and the pods being said to be ™ as nutritious as
corn . The tree is a prolifie yielder und is extensively cultivated in
America.  The tree is guick-growing and highly drought resistant and
can be grown in arid barren soils where no other crop could be
grown. :

70. Prosopig spicigera, Linn.
Tam.: Perumbu, Vanni; Tel.: Chani, Jammi.

A moderate-sized deciduous tree with many thorns on broad bases.
Bark grey, wood hard and purplish brown. The pods and leaves
are eaten by cattle, sheep and gouts.

T1. Pterocarpus Marsupium, Roxb.

Hind.: Bijasal; Tam.: Vengai; Tel.: Yegi; Mal.: Venga; Kan.:
Honne.

A large deciduous tree with thick grey bark and very hurd yellowish
brown wood, used for building, fursiture and agricultural implements.
It gives a red-gum-resin ° kino ' used in medicine. The leaves ar®
eaten by cattle, sheep and goats.

APPENDICES 125

72. Pterocarpus santalinus, Linn.
Hind.: Lal chandan; Tam.: Chivappuchandanum; Tel.: Yerra
Chendanum. ' ‘
A very pretty moderate-sized tree. Bark blackish brown, wood
extremely hard, dark claret-red to black and used for carvings. Leaves
are eaten by catfle, sheep and goats.

738. Pterospermum suberifolium, Lan,

A moderate-sized pretty tree with light red wood. Leaves are
eaten by cattle, sheep and goats.

74. Bchleichera trijuga, Willd.
Hind.: Kusam; Tam.: Puvan; Tel.: Puska; Mal.: Puvam; Kan.:
Lchakota.

A large deciduous tree with large leaflets, which are bright red
when young. The aril of the fruit which is about one inch long is
edible and the seeds give an oil used for burning. The bark is grey

© and wood hard and useful for making agricultural implements. The

leaves and pods are eaten by cattle, sheep and goats.

75. Sesbania aegyptiaca, Pers.
Tam.: Chittakatti; Tel.: Suiminta.
A quick growing soft-wooded shrub, with small pink flowers. The

Ieafzets are comparatively small and are eaten by cattle, sheep and
goats.

76, Sesbania grandifiora, Pers.

Tam.: Agathi; Tel.: Avesi.
A quick-growing small soft-wooded tree, slender stemmed, reach-
ing 20—30 feet high, with large showy red or white flowers and long
pods. The leaves and flowers and green pods form a good cattle
feed and are said to increase the yield of milk. Young leaves are
also eaten as a vegetable.

Cultivated in gardens or betel-vine plantations as supports and
also in sugarcane fields as windbreaks; not indegenous.
77. Sysygium Jambolanum, DC.

Tam.: Naval, Nagai; Tel.: Neredu; Mal.: Naga; Kan.: Narala.

A large evergreen tree with white flowers and purple edible fruit.
The fruit in cultivation is oblong and in a wild state usually small
and globose. Bark smooth, light grey; wood hard reddish grey and
useful for agricultural purposes. The leaves are readily eaten by
cattle, sheep and goats.

78. Stereospermum suaveolens, DC.

Hind.: Padal; Tam.: Padri; Tel.: Kala goru; Kan.: Billa.

A large tree with dull crimson flowers. Bark grey, wood hard,
yellowish, brown and useful for many purposes. The leaves are
eaten by cattle, sheep and goats. '

797 Sterblus asper, Lour.

Tam.: Pura, Pirasu; Tel.: Pakki; Mal.: Parava, Pareukeu; Kan. :
Mit]; Puniat - °



126 APPENDICES

A small evermsreen tree with wedge-shaped leaves.  Bark  soft,
Light wrey and wood white.  The rough leaves are used to polish
vory and wood and are wso eaten by cattle, sheep and goats.

80. Terminalia bellerica, Roxb.

Hind.: Babera: T Thani: Telo: Tani; Mal.: Thani.

A large deciduous tree with long petioled  Teaves.  Bark bluish
orey with verdeai eracks: wood vellowish grey. The fruit is the Bellarie
uyrabolan used in tanning.  The leaves are caten by  cattle, sheep
and  coats.

81. Terminalia paniculata, Roth.

Tel.: Neemeceri; Tam.: Pekarakad.

A lwrwe deciduous teee. Wood very hard and useful for building
purpose . Leaves are eaten by ealtle, sheep and goads.

82, Terminalia tomentosa, W. & AL
Fel.: Tani.

A very large tree with the ander surface of the leaves villous,
Leaves are caten by cattle, sheep and goats.

83. Thespesia populnea, Cay.

Tam.: Puvarasam; Tel: Gangaravi; Mal.: Porasu; Kan.: Huva-

sl
A fairly Lrge quick-growing evergreen tree with cordate entire

Tong petioled leaves. The deaves wre caten by sheep and goats.

84. Trewia nudiflora, Linn.
Hind.: Gumhar,

A large deciduous trec with lurge leaves. Bark smooth, grey,
wood white, soft, used for drums and carved images. Leaves are
e en by cattle, sheep and goats.

85. Wrightia tinctoria, B.DBr.

Hind.: Khirni, Tan: Nila palai; Tel.: Tella pala, Pala; Mal.:
Adya pala, Nila pala; Kano: Kadnilli.

A small deciduous tree with white tlowers and narrow  follicles,
Buark pale, smooth, wood white useful for carving. Leaves give a
blue dye and are wso caten by cattle, sheep and goats.

86. Ziziphus jujuba, Lam.

Hind‘.: Ber; .Tam.: Yellande, ll:mdu'i; Tel.: Regu, Reni, Rengha;
Mal.: Cherumali, Handa; Kan.: Yelehi, Bore.

A low much-hranched thorny tree with erect, often thick, stem
;Ll‘nd 1:011.11(1' l]u:lfl. B;'lz'k dark weey to black; wood reddish and hard,
The froit is edible. The leaves are eaten by sheep and gouts.

87. Zizyphus Xylopyrus, Willd.
Tel.: Got; Tam.: Kottai.

A large straggling shrub of globose velvety fruit, The leaves are
esten by shecp and goats.
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APPENDIX 1IV.

STORAGE OF POREST FODDER AGAINST SEASONS OF SCARCITY.

Farest grazing is notoriously seasonal corresponding mostly to
mongoon months, say from July to January. After February only
dried over-ma’ure grasses of low digestibility and still lower protein
content are avsilable in the reserves. This should not be confused
with hay, which is cured from grass, cut slightly earlier and is richer
in proteins and starch equivalents than this aftermath. This after-
math will be useful only as a roughage and is scarcely rich emough
to maintain the conditions of the cattle. The grazing grounds thus
besome mere exercising grounds and even this dried fodder will dis-
appear later on in summer, when forest fires do occur. No serious
attempt has been hitherlo made to overcome or reduce the rigour
of this scarcity of cattie fodder in summer months. This is an
annual problem.

In the Ceded districts of the State which do not lie definitely in
cither of the monsoon zones, the rains fail in some years and acute
searcity and distress occur then. Even the little amount of cattle
fodder, which the ryots expect from their fields for their useful cattle,
will no longer be available and the reserved forests have to bear an
additional burden. These are the problems and the first step towards
their solution lies only in the timely conservation of cattle fodder,
uvailable in the reserved forests of our State.

An examination of the forests will reveal that the cattle are not
able to utilize all the pasture available in the reserves during the
mongoon months when grasses grow. Great quantities of fodder

‘will then be available, which if conserved at the proper time and

stored, can be utilized during periods of fodder scarcity, like the
summer months and famine periods.

Before congidering the different methods of conservation at
present known, it will be useful to know the changes in the food
value which ocour as the plants grow up. Generally speaking all
erops are richer in proteins and in all nutrients when in their young
slages of growth. This is particularly so with grassland herbage,
which is a highly concentrated foodstuff in its early days of active
growth, as the protein is high and fibre low. Again the mineral
contents and vitamin potency of plants become poorer as the plants
become older. These fac's have to be borne in mind, when appreciat-
ing the different methods of conservation of forage at present
adapted.

Forest fodder which is primarily grassland forage, can be con-
sorved either by drying it naturally or artificially, or by ensiling it.
I it is dried naturally it is called hay; if artificially it is called dried
grass. At the outset it must be stated that all these methods of
conservation are compiemeniary and have definite places in the
economics of cattle feeding.

The chief operation in making hay is the evaporation of the water.
The rate of drying is slow, since it depends an the relative humidity
of the air and, normally, considerable changes occur during the
Bvaporation stage. The ocells are alive and respire throughout
the drying period. During respiration, the mast digestible fractions are
utiliped first, and the carotene is exidised fairly quickly and almost
completely, reducing the vitamin A potency to an extremely low
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revel.  The muatritive value must and does suffer as a result of the
natural drving process.  Further, the mechanical losses affect  the
most vadunble teaty parts of the erop, whilst feaching by rain removes
the most digestible soluble parts. Inaddition, the respiration and
fermentation processes take toli of the digestible portions of nitrogen
free extract. Loss of feeding value is thus high in hay making, since
the most digestible parts of the plant are lost.

In writiciad drving, the changes are negligible sinee desiceation
and death of the el are relatively rapid. Consequently, there is
very little vespiration and the losses of digestible pm't‘inns':md Caro-
tene content of the grasses are negligible.  Further mechanieal losses,
fermentation losses and loss by leaching by rain do not occur n dried
orass, But subsequent storage of this product is o matter of import-
anee. Poor storaee wili involve loss of colour and vitanin A potencey.
The oxidation of earotene must he avoided and boiling is one of the
simple ways of minimising this.

The next method of conserving the foraze is by enxiling it Silage
is the name given to the suceulent material produced by a process
of controlled vitwl ehanges Drom o green crop or n‘t‘hur 11_1:1t-cru.tl of
high moisture content. The storage of materials in-a silo, either
as grain or as a green crop has been common practice fm'“nmu.y
hundreds of vewrs. The simplest case ix that an which 7““" Tm'p‘.ls
cut and fransported fo the container and carefully ]):\t‘lxl‘(l therein,
steps being taken to exclude air as completely . - '
feperature ol the mass usually varies varying with the efliciency
of exelusion of air. After a suitable time has elapsed, 11‘\'}1:1]]'\' about
threo months, the nuderial is fed to the animals, and i1t has 11(;(\“
made well it shoold be palatable and harmless to the cattle. The
most obvious changes as compared with the original crop wre change
in the colour of the material, variable o depth from a li;.;llt‘-ln‘oyvn
to almost black and the development of a distinetive odour, which
may at first repel the eattle and when once they take to silage they
do not leave it. A good silage requires: (i) restriction of the amount
of air in the mass; and (il) rapid increase in the acidity of the mass to
such a level, that undesirable fermentations are suitably controlled.

a8 pnssihh'. The

The aiin should be to keep the temperature down to a reasonable
fevel so that the digestibility of the silage might not be affected and
the carofene conteut might not go down.,

Rapid acidification of the mass i¢ an essential feature of good
silage. Inordinary silage, the acidifieaiion is broucht about by the
action of lactic acid and it is essential that the formation of lactic
acid s stimulated.  Binee the lactic acid is formed from sugar or
other fermmentable  carbohydrates, the erop should contain an  ade-
quate supply, il the acidity is to reach the required level.  This
accounts  for the entting of the crop for silage at a comparatively
advanced stage of growth and also shows why crops like sorgum,
rich in sugar, are such satisfactory evops to ensile,

Low  temperature  fermentation  processes in which the mass
reaches about 100° T have proved very satisfactory for grassland hor-
bage, Tt is the most practicable and does not ¢all for any specia’
equipment.  The details regarding the formation of silog and making
's‘ilagel_s can be obtained from the newrest Forest or Agricultural Officer.
The following  points, however, will be useful. Silage should be

" higher protein content and starch equivalent.
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made in iayers from freshly cut material, the course of fermentation
being controlled by the rate of filling. It is particularly important
not to build too fast for the lowest layers, bub the rate can be
accelerated with height. All silage should be weighed and where
practicable sealed off as soon after filling is completed as is possible.
Over maturity of material should be avoided.

Stimulation of lactic acid fermentation presents a ready means of
controlling changes in the silo, the dominant factor being a rapid
acidification by the lactic acid organisms. Sugar is the most efficient
substance to be added and it is best given as a solution of molasses.

This should be added at the rate of 1 to 2 or even 3 lb. per 100 lb. -

of green crop, incressing with the protein content of the erop. Thin
layers must be filled in, with the usual precautions and each layer is
sprinkled with a solution of molasses (1 of molasses to 1 to 2 of
waber).

‘Successful silage should not lose more than one gtarter of the

nutrients in the fresh crop and loss of digestible crude protein should

be much less than this.

Of the three methods of conserving fodder, deseribed above, from
the point of view of losses of nutrients, artificial drying is the most
efficient process and hay-making, whether with special appliances or
not, is the worst. Ensilage holds an intermediate position, the
adaptations of the process being particularly useful - methods to
employ. Hay is, as usually produced, a roughage, and is mainly used
to make up bulk in the ration, particularly of the most productive
stock. But hay made out of younger grasses or crops has a relatively

1{6 field-curing of
such younger grasses and crop has to be done with special care.
One cannot always depend on manufacturing such superhay in our
Sta'e since rains may interfere with the drying. But such hay can
be and has been produced, during breaks in rain in the Forest Graz-
ing Station in the Coimbatore North Forest Division. Artificially
dried crop and silage may be produced with a very high nutrient

content capable of replacing concentrated foodstuffs in the ration of -

highly productive stock. But artificially dried crop requires costly
apparatus to manufacture and good sheds for storing them. It may
well be left out of consideration in our State as it will be beyond
the means of most. Silage does not involve any heavy expenditure
on apparatus. Mostly pit silages are made in our State, though
this method will be unsuitable in districts, where the sub-soil water
level is high, for example in delta districts. In such districts a
simple portable wooden silo is indicated but as far as it is known
it is a new thing for India. A suitable type of wooden silo has been
devised by the Imperial Chemical Industries and dimensioned sketch
of it, with working details can be got from the firm. But silage being
a succulent fodder cannot be transported over long distances without
deterioration and expense, whereas hay, which has a low moisture
content can be baled and transported over compartively long
distances at low costs. ‘

The most important point to impress on the agriculturist is the
necessity for becoming conservation minded. Experiments in which
direct. comparisons between hay, the artificially dried grass and silage
have been made, reveal that all the three will produce effects which
can be predicted from their composition snd digestibility. In hay,

-
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the rvot has a roughage which will be useful as the imaintenance
ration for less productive cattle and also a supplementary feed to
make up bulk for the most productive cattie fed on concentrates,
It must be mentioned here that cattle cannot live on concentrated
foods alone even as humun beings cannot live on tabloid foods, for
bulk is essential it the physiological funciiong of the digestive systems
are not to be rumned. 1o ostlage, the ryvot has a more productive food
than hay, sinee it can replace concentrates. It is clear that the
potentializies of the grasses found in ouwr reserved forests are not
now exploited to the fuli.  If the rvot wants succulent and con-
centrated fodder he can ensile the surplus grass at uny time and
stove it in the silo Dsell until it can be used to greafer advantage,
thus preventing the cousideruble waste which takes place every year
on most of our grassland.  If he wants bulle fodder he ean make hay
though he cunnot do it at all seasons of the vear. s manufacture
is resiricted to a smadl part of the growing season when the crop
is approaching or past maturity and when rains will not interfere,
There is considerable surphlus of grass in our reserves, dwing the
rainy months and why should this be wasted and left probably to be
burnt when it cin be ensiled ag nutrient fodder or made into hay
for use later on in surumer months, when such fodder will not be
availuble in the reserves?  Ensiling the crop at a relatively early
stage of growth wowmd greatly increase the protein content and general
feeding value of the product and still allow of subsequent growth
which could in turn may be made into good hay. The value of silage
is particularly great in our State, where climatic conditions result in
a rapid maturing of crop, with a consequent marked inerense, in
fibre and decrease in general foeding value.  Further, the silo is both
the fermentation chamber and the store for the products.  The ryot
need not construct ecostly sheds for storing them, a valuable con-
sideration for the ordinary ryot.

According to experiments conducted at the Agrienltural Research
Station at Pattambi, 100 1b. of good siluge can be made at a cost of
Ag. 2-8 to As. 3 and on an average, 1,000 1h. of silage per mensem
might be necessary per head of cattle.

Silage is kunown to preserve well.  Recently when a silage pit
was opened after 18 months, the silage was still good and palatable.
This fuct can be easily utilized for the benefit of cattle in times
of famine which often oceur in our Ceded districts. Silage has &
greai value in such times of drought as suceulent fodder; the difficulty
at such times is not only ono of the nutrients; the lack of water
is often more serious. A battery of silos can casily be formed in
districts suscoptible to f[amine, as a fodder reserve, quite apart from
the summer reserve. The silage thus preserved will supplement
the forest hay, supplied at present by the Forest department to the
vaiuable agricultural cattle in titmes of drought. If famine does not
ooeur, the silage can be given to the cattle as supplementary rations
during the rainy seasons and if it has been made out  of young
succulent blades, can very easily be substituted for concentrates likz
poonac, etc.  The possibilities are thus immense and this method
of reducing the disiress of cattle in times of famine is stronel
recommended. Y

The full potentialities of silage have not been realized by our
ryots. In the first place, it is more even in composition than
artificially dried crops, in view of the greater speed with which the
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erop is cleared. The addition of inorganic nitrogen to silage is &
distinct possibility. It is a simple method to add ammonium sul-
phate, ammonium bicarbonate or urea, in solution with molasses.
'This has been done without any loss of quality in the resultant
product. About 5 lb. of urea or 10 lb. of ammonium sulphate per
ton of grass would bring about an increase of 2 lb. of assimilable
nitrogen, per ton of silage. ,
Another useful possibility with silage is the correction of mineral
deficiencies in the herbage and this can be done with ease. To
correct phosphate deficiency, ammonium phosphate may be added
during siiage making. This has been done with success, the final
product being s perfectly normal sample of satisfactory silage with
increased nitrogen and phosphorous content. Calcium can be simi-
larly added as calcium chloride. In districts where deficiencies of a
minor element occur, silage is agsin a valuable vehicle for that addi-
tion; the element in question has only to be added in seluble form to
molasses solution at a pre-determined rate and will be sprayed on at
an even rate throughout the silo. 1f a metallic oxide is to be added,
it would be transformed in the silage as the acetate or lactate, which
will be readily assimilable. ;

In addition, of course, silage possesses as high a vitamin value
as any other product of conservation. The time has surely come for
o wide expansion in the use of silage. It is the first approach to
conservation and putting the economics of the farm on a sound
fooling. In an essentially agricultural country like ours it is certain
that in the intensified conservation of surplus grassland herbage of
our forests the solution lies to many of our major agriculturel and
national problems.
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regarding fodder production and make constructive suggestions for the
consideration of the Government, The Government aceordingly sanctioned
the employment of two Special Officers, onc from the Agricultural Depart-
ment and the other from the Forest Department to investigate the fodder
problem and submit a report.

Sri V. S. Krishnaswamy, LT.S. of the Forest Department and Sri T.
Venkataramana Reddi of the Madras Agricultural Service carried out
investigations during 1948-49 and submitted a detailed 1eport with recom-
mendations to overcome the fodder shortage in the State. The Government
have carefully considered the Report in consultation with the heads of
dopartments concorned and pass the following orders on the suggestions and
recommendations in the Report :—

1. Grazing in reserved  forests—(i) [Increase of grazing fees.—The
question of increasing rates of fees for grazing in resorved forests was examined
in detail by the Government from time to time and it was deccided that
there was no neced to raise the rates—wvide G.O. Ms. No. 4019, Development,
dated 30th July 1949. The Government consider that there is no case for
reconsidering the decision.

(i) Encouragement of rotational grazing.—The Chief Conservator of
Forests has stated in his Letter No. 11529/46-CI., dated 9th April 1950 that
during the last eight ycars it has boeon possiblo to constitute 129 rotational
grazing bloeks in nine forest divisions covering an area of 130,773 acres and
that the number of cattle that availed of this system of grazing was 23,476
cow units. He has added that this policy of encouraging rotational grazing
will be continued. The Government therefore consider thatl no separato action
is called for on the suggestion of the Special Officers.

(iil) and (iv) Scieatific management and treatment of suilable grass
lands and appointment of Agrostologist.—The Government have under thoir
consideration the question of opening a Research Station at Coimbatore with
two sub-stations at Bapatla and Hosur to conduct experiments in grass
growing and the employment of one Agrostologist with two Assistants for
this work. The Government consider thut no further action is called for
on the suggestion.

(v) Development of penning system.—The Chief Conservator of Forests
has reported that the measures suggested by the Special Officers for the
development of the penning system are very expensive. The Government
agree with the phief Conservator and consider that no action need be taken
on this suggestion.

(vi) Opening of a grass farm at Gazulapalle in Kurnool district by the
Forest Department.—The Chief Conservator of Forests considers that there is
no need to run a grass farm at Gazulapalle as forest hay is generally un-
popular and its collection, storage and distribution have to be heavily
subsidized by Government. The Government agree with the Chief Conser-
vator and consider that no action is necessary on this recommendation.

(vii) Revision of estimates of yield of grass.—The Special Officers have
recommended the revision of estimates of the yield of grags from the reserved
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«forests of Bellary and ' Anantapur districts including the panchayat forests
fransferred to the control of she: Forest Department. The Chief Conservatir
of Forests has reported that grazing in' panchayat forests is poor and that
in times of famine, such forests should be made available for free grazing but
shpuld 1ot be exploited for grass. - The Government agree with the Chief
’G&ngeryq?oﬂg"%fl 8e¢ no nged for preparation of revised estimates of yield of

' (viii) Utilization of the pens in the Nallamalats.—The Special Oificers
have suggested that during famine periods Government should buy thé cattle -
from soarcity areas and have them transhipped to raitheads in Nallanrsluis
and take them to different pens and that these cattle can be re-sold to: the
xyots of the famine zone as soon as the famine is over. The Governtent
Apgr with the Chief Conservator of Forests that this suggestion is impracti--
'o.a ulwgf):‘"‘m‘l‘”‘ LR [EUSRL ' ) ' ’ .

v ¢ (ix) Popularization of the manufacture of silage.—The Goyenment have
spnotioned o small scheme to popularize silage in .the Malabar district- by
-demonstrating its preparation at thé Agricultural Research Stations,
Wynaad and Taliparamba and by offering a subsidy to the ryots who pre-

silage. . The Government have also ordered as an experimental measure
‘that silage making in pits in one or two places inside reserved forests should
be, undertaken by the Forest Department. ‘ - BT
B O MR FID Rt e ' i o by
12, Prohibition. of export.of groundnut as kernel—The Government have
decided in consultation with the Government of India not to impose a ban
on theamovement of ;groundnut kernel from Madras State to other States in

. the'Indian Union. S e ,

'8 and 4. Government lands oulside reserved forests and current fallows.—
Séparaté orders will issue from the Government in the Revenue Department
o the suggestions of the Special Officers relating to this item. - . 7 =

[RDR
PR

Ciia. Buy Mized farming ~The suggestions of the Special Officers are. bemg
éxamined by Gowernment in the Food and Agriculture Department and
sepurdte orders will'issue in thisregard. - - -~ - * B

w1

" 8. Reserve stock of fodder to be buslt up and kept as silage in Rayala-
séema.—The Speocial Officers have suggested that in the Rayalasesma, onié
year’s reserve stock of fodder will have to be built up graduslly by growing
more fodder crops than necessary i the initial stages, and that this reserve
foddar can be kept as silage. The Director of Agriculture has reported that
the, moisture conditions of the soil in Rayalaseema are not such as to suppor

hiakrgrown fodder crop under rainfed conditions, that the cultivation 2 ‘
'odder cropa. will aflect the grain and cash crops and that the storage of
fodder as silage .is not practicable over a long period. The Govérnment
consider that thére is soupe for, growing fodder cholam and fodder-yielding
trees in the Rayalaseema districts. The Director of Agriculture is re'q&‘e‘a
to take necessary action in the matter. Rt
B e I : R |
w1, Special raiion for catlle in rice iracts —~For improving the conditiom,
of oattle in rice tracts, the Special Officers have. recom;gzgmﬂo'duthﬁ radion

HEN SN N
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suggested by Sri Satesh Chandra Das Gupta in his book “ The Cow in
India ”. This suggestion is being examined and orders will issue separately
in the Food and Agriculture Department.

8. Popularization of the practice of giving bonemeal and larger doses of salt
to cattle in paddy tracts.—1The Government accept the recoir mondation. The
Director of Animal Husbandry is roquested to take meccssary action in the

matter.

9. Improvement of the qualityof cholam and cumbu straws by suitable
breeding.—The Government consider that no separate action is called for on
this suggestion, as this is already being attended to by the Agriculture

Department.

10. Qrowing of berseem.-—The Special Officers have recommended the
growing of berscem wherever facilitics for irrigation exist. The Director of
Agrioulture has reported that as berseem was tried and found to be not
coming up well, the growing of luccrne is being encouraged by the Agriculture
Department. The Government therefore consider that no action is necessary
on this recommendation.

11. Introduction of deep-rooted redgram.—The Speoial Officers have
suggested that the deep-rooted redgram may be introduced in the drier
districts of the State. The Director of Agriculturc has reported that
improved strains with desirable qualities like incroased yield, drought
resistance, etc., are being evolved and distributed. The Government direct
that the evolution and distribution should be continued so as to reach all

the dry districts in the State.

12. Increase of area under Lucerne, Pillipesara and Sunn-hemp near
urban cenires.—The Special Officers have recommended that steps should be
taken to increase the areas under lucerne, pillipesara, and sun'n-heml.) near
urban centres and that more propaganda .is necessary to achieve t%us end.
The Government accept this recommendation. The Director of Agricultur,
is requested to take necessary action in the -nmttor and algo to ronder such
facilities to the ryots as may be possible to implement the recommendation,

13. Survey of nutritional deficiencies of caltle feed in different tracts of the
state.—The Government consider that pending the opening of an animal
nutrition centre for conducting nutrition experiments, no action is necessary

on this recommendation.

14. Growing of Kolukattai grass—1t has boen suggostod by the Special
Officers that whon re-seeding pasturos, kolukatfai grass may be given oxten-
sive trials. The Agriculture Department is not practising grass farming
except in a few places. The Department is advocating raising of grasses
suitable for each tract of which kolukattai grass is one. In the circumstances,
the Government do not consider that any furthor action is necessary on this

suggestion.

15. Planting of guinea grass slips alongside watercourses, irrigation
channels and field bunds.—Separate orders will issue in this rogard in the
Public Works Department,.
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i 1#8: Introduction ¢ f dry Napier grass.—The Director of Agriculture has
reported that thin Napier grass is being introduced wherever facilities exist,
The Director is requested to submit an aunual report in regard to the areas
available for plantation and also the area actually planted with Napier grass.
‘The report should be for each calender year and should be submitted not
later than th: 156th February following.

' 11. Palatability and digestibility tests with panicum antidotale at various
stages of growth.—The tests have not so far been conducted by the Agriculture
- Department. They are, however, envisaged in the scheme for research on

" fodder grasses, legumes and forage crops proposed to be taken up under the

auspices of the Indian Council of Agricultural Research.

, 18. Raising trees of fuel and fodder value on porambokes, road-sides,
etc.—Necessary instructions have already been issued to all departments

ander the Tree-planting Campaign. &

19. Determination of the chemical cqiposition of the leaves of the more
¢mportant fodder trees and working out theitWdsgestible nutrients.—The proposal
for opening an Animal Nutrition Section at the Livestock Research Station,
Hosur, has been ordered t2 be deferred in view of the financial stringenay.
The suggestion of the Special Officers cannot therefore be taken up now.

20. Introduction of acacsa leucophloea and other suitable trees in dry

F'._la"misr-The Bpecial Cfficers have suggested that steps should be taken to in-

troduce a fow acacia leucophloea and other suitatle trees in +he dry lands of
the State and that jemun trees may also be grown in suitable Places, as its
seeris are & fairly rich source of protein and ecalcium. The Chief Conservator
of Forests and the Director of Agriculture are requested to take necessary
action in this regard. :

- 21. Buslding up of an emergency stock of bago-molasses,.—The Special
Officers have suggested that steps should be taken in collaboration with the
sugar mills to have an emergency stock of bago-riolasses always ready for
rushing to_scarcity areas in times of need. The Director of Agriculture has
reportéd that & plain mixture of molasses and bagasse is deficient in proteins

| i not LI'kely to prove good ocattle food. The Director of Animal
Husbandry has sucgested that molasses and bagasse may be reinforced
with groundnut-cake and minerals and that the sugar factories may take this
ap from the point of view of disposal of molasses. But the sugar factories
have at present no difficulty in marketing their molasses and are not likely
to b interested in the proposal of the Director of Animal Husbandry. He
is therefore requested to take necessary steps to popularize the product
suggested by him,
22, Increase of fodder supply from private lands.—Separate orders will
issue from the Food aud Agriculture Department on the recommendation
of the Special Officers. '

- -1 23, Tungabhadra Project area.—As the proposed crop rotations in the
Tungabhadra Project area will result in heavy fodder deficit, the Special
Offioeys have suggested that the growing of a pure fodder orop over & portion
of tho Project area may be borne in mind while finalizing the cropping prae-
tice. In G.O. Ms. No. 80, Public Works, dated 10th January 1648, the

"~ 4470, Dev.—2
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Goverament bave pas «d orders on the cropping scheme of the Tunsabhadra
Project area and it has been indicated in the Order that any water that
remained afier meeting tho requirements of the perennial crops from the
months of March to May sl.ould bo :i8ed mostly for growing green manure

and fodder crops. The Agriculture Department will also take steps to

mduce the ryots to raise fodder crops in rotation wherever it is possible.

24. Tarnjore Delte (old).—Separate orders will issue in the Public Works
Departnmient on the r commendation of the Special Officers regarding the
growing of g:ecn mauure crops in the old Tanjore delta area,

25. Cauvery-Mettur Project arca.—The Special ¢ fficers have suggestes ™™

that the Cauvery-Mevtur Project a ea may be treated as a singlo-crop paddy
arca till the soil is comple tely formed and that the irrigation system may be
suitably modified to perwiv the growing of green manure and fo ider crops in
the beginning of the growing season. As this suggestion is detrimental to the
production of paddy, the Government do not accept tho recommendation of
the Special Officerx.

26, Malabar.—The Speeind Officers have susgested thit o legume fodder
crop may be grown after palddy in single crop paddy lands of Malaba: and
thut the possibility of grow ng a green manure-cum-fodder crop in modan
lands in the years whon paddy 18 not grown should be seriously taken up.
Thoy have further suggested that a few demounstration firms should be

opene 1 and that systematic attempts should be mad» to grow mostly fodder «

shrubs in Government and private lands and that Guinea grass and dry
Napicr grass may bo populurized.  The Director of Agriculture has reported
tat shie growing of leguine fodder after paldy in Malabar and South Kanara
is limited by th moisture conditions of the soil and in many places it is rot
sufficiont even to mature the sccond crop. Wherevor the residual moisture
ix sufticient, pulse crops like hoh( aram, greengram, otc., aro grown. The
Diroctor of Agriculture consi lers tlmt thor. is not mch scop:a for growing
fudder crops in these areas. The Government agree w.th him.

The Speei:l Officors have also recommended that siluge making may be
taken up seriously in Malabar and that giving mineral mixtures to tho cattle
of Malabarshould be popularized, as the Malabar soils are deficiont in calcium
and phosphorus.  Thoe Director of Animal Husbandry has reported that
mineral mixtures are being recommended by the Animal Husbandry depart-
ment and arc a'so heing sold in the Veterinary Instit itions in Malabar
district. As regards silige making, orders have already been issued in
(+.0. Ms. No. 24, Food and Agriculture, dated 5th January 1952,

27, Prepurat’on of ayricalturn! wirking pluns.—'The Spacial Otlicers have
suggested that proper working plans for the agricultural management of the
State have to be prepared with a view to rai.ing on a sustaincd basis the
diffsrent crops in the lands most suitcd to then at cconomie cost and attain-

ing maximum production at minimum cost.. >ince the system of cropping in Yy

any region depends upon a number of economic and climatic fac tors, the’
Dircctor of ‘griculture is not in favour of the proposal, The (Government
consider thab betore drawing up working plans for fodder cul ivation, a
survey of vacant lands is necessary.  Action in this regard is being taken
separately. -

2" $0. Village oatfle—Tho Specia | Offisors have recommended that i order
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fw_“ﬁ‘f‘wMongmbgy and rescarch on ‘animal wutrition.«—The Spesial
‘have -recommended dhaid & .stndy of Agrostology and researdhiom

- i} mutrition. . sl «bs - wideetakeni - Thete is already & proposal e

Ap u w andry for opening an ‘"mmalN.utntmn and

pint. Mostologut in the Mth pepautmqnt The proposal of
‘ ‘ mtgc Rqsearo Station, Ho ‘ or-
or pha.b 1o urt.hq; aqtion #y nmemrx on, ms

*M

aprove the village cattle,%lq ted bulls should be.allowed to mate with
cows, which shox be 'looked after specially but also fad
udquate'iy an properly he Vﬂlage ‘Livestock Improvement Sphem
already been introduced in four seleot firkas in the State. The All-India
,MiHage.] iof Qattle Improvement which aims at selective breeding
‘1o ositle’ sdhdhmngumodmed ia the State. . The Governnient comsider hat

wmmmnwmlhdforonthsmoommenduim. TR 1

tfm SR U
f wofﬂdnm&amd gorru in the blaolaami rad-a0il areaa . the
M@The Director of Agrmulture has reported that the experience gﬂn
introduction of these implements in the Tirunelveli and Ramanathapuram
riots has been very disappointing and that the use of these impléments
yponds ot Mﬂy ofi- the mtnre of the soﬂ bﬁt 186 on the ramh!l and M

a0 59 Wfodddr{hw‘fm“of haqandnlagemdmdbf“d”
outtera.—-Conm;ihozkc;f hayis tew g;ﬂér&llj;m don:d by the ryote by merals
‘ in haynioks, exposed o the weather and sun. If largs quantities
. h;txuqrv ,. hay should be properly pressed by machines, At presant
Nolent number of machines are not available either with the FortmF Das
partment or thh the Pubho Works Department Workshop for this purpose.

@ and there is no demand for sﬂage in
m@e o110t Mnhr in m of the

o un reards ohaff outters, the Agriculbural Depattmens, is - aleond “’.h‘_’
« their use by advansing loans 4o ryots upboRs momm
' magiirity for the purchase of these implements. -

.82 Opewing of rest stations a!ongmdmmgmncm —-—The Speci
‘Qfficers have - racommended the opemng of xeat stations ab regular intervals
of adowhs10 qmiles along the main migration routes of coastal oattle 4o
onddapa.h and Kurnool distriots and the provision of adequate water in sush
} omin éﬁhe Dxrm:obor of Animal Eusbandry is requeqted to t.p,h;P neoes-
¢do ; © ms T,

Idm mmmmjﬂn “dmedahpn sof; mm GO‘ m.
“kpp HMB, meg*b“d 206h. mm 1860,. m hmm mﬁmn
- phtaying oattle has' sheenr ynharoed by £5 per ‘cent in - order 40 reduge sthe
| fnenace of suoh cattle. The question of undertaking neoessat’y laginlatiom for
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demanding security deposits from the owners of coats which are impounded
and for forfeiting she deposits if the gosts ol the same owner are impounded
again within six months ix andes e concideration o the Government.

Encourage . cod for boeping el goals Lo Madabar.—As vecards keoping
of mileh vont= in Malabar district. the rvot< are oiven sood hreeding bucks
under the free distribution seheme, with a view to inducties hem to keep
milch  wonts Arrancemcenis nve adso bean made to sttion =onne mileh
coats in the Livestock Farm ot Tirovashambanon (Walluvaned taduk) for
hrecding and distribution to the 1yot .

3. Lewd wlitisation.- The reecommendations of the Governmoent of
India’s experts on soil conservation ave being examined and implemented to
tho extent possible.

35. Rural wille supp g, - The proposals made by tho Special Oflicers in
Chapter X1© of their report for the inercased  production and distribution of
milk cannot be eonsidered in view of the present financial stringency,  The
Goveranrent consider that for the preaent. the existing arangements with
reference o G.O. Ms. No. 1269, Development, dated 26th Mareh 1965 will
siflico.

6. and 37, U rboaw Ml Supply and Ml Supply  Schone for Madris.—
The remarks on reconnmendaiion  No. 35 apply o these also. The
Government considler that o aclion s necessary.

SR, Opening of a Dairn Farm in Madurai Town.  The question of
opening dairy farms in b municipalitios cannoi he considered untal thes ways-
and-means position of thie Governnient Improves.

39, Formation of Sewaqe Farms in Cotialitore Districl.—Orders on this
recommiondation have issned in CGovernmont Memorandum Noo 13035-\V2 750-1,
Hoalth, dated 1st Decomber 1950,

40, Planning of fodder farms in conjuncltion with soeag: farms.-- Tn the
city of Madras, the gquestion of implementing the first sfage of the schemo to
use the sew.ce to grow vegetables and fodder with aid from the Government
of India is separatoly under consideration.  As regards mufassal drainago
schomos, sowage grass farms invariably form part ol the gehemes.  ITn Madurai
municipality, the sewage grass farm is working very successiutly, producing
large quantitics of fodder gross. The Governmoent  hope that other munici-
palitios will follow the evample of Madurai.

4V, Opening of privale duiry farms. -Owing to tho diflicnlt wiavs-nd
means position of the Gavernnent, a scheme for the grant of subsidy to
private dairy farms has been ordered to be deferred,

42, Opening of more Lvestock farms.——A\ scheme has beon included in
the Five-Year Plan of Postwar Reconstruction for the establishment of
livestock farms in each district. Under this scheme, cattle farms have heen
get up in the South Kanara and Malabar districts. 'T'he extension of the
scheme to othier areis hix had to be deferred in view of the prosent firwncial
position of the Government.

“~
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P 43. Formation of big dairy farms in thegrass hills of Coimbatore district

ks nd the downs of Nilgiris.—The Co-operative department is organizing and

fnoouraging privave people and public bodies to start dairy farms and milk
upply unions. The proposal submitted by the Director of Animal Hus-
'andry for conducting cross-breeding experiments with cattle in the Nilgiris
‘?nd Hosur is under the consideration of the Government and orders in this
regard will issue separately. A proposal for rearing Sindhi calves in the
»Biruvani Hills of the Coimbatore district was considered by Government, but

«%topped.

o .
B 44. Creation Of a new dc'partment of land conservation to deal with all
saspects of fodder, milk production and land wtilization problems.—Orders will
{ssue separately.

45, Tho Chief Cox;servator of Forests, Director of Agriculture, Director
of Animal Husbandry, Chief Engineer (Irrigation), the Inspector of i\{[unicipa,l
(]ount}ils and Logal Boards and the Board of Revenue are requested to
submit a report in due course on the action taken with reference to the
orders of Government on the various recommendations of the Special Officers.

(By order of the Governor of Madras)

J. M. LoBo Prasnv,
Secrctary to Government,

o the Chief Conservator of Forests, Madras.

" the. Djrector of Agriculture, Madras.

Y the Dnref:tor of Animal Husbandry, Madras.
, the Registrar of Co-operative Societies, Madras.
the Board of Revenue.
the Chief Engineer (Irrigation), Madras.
the Inspector of Municipal Councils and Local Boards
t};e ]q)irv(:t'or of Industries and Commerce, Madras. '
the Superintende o inti i
S ; )[w 01‘(10);)({ nt, Government Pross, Madras (for printing and supplying 200 copies of
all Collectors.
the Local Administration Department,
the Public Works Departmont (4 copies).
e f,}llm lgevgnuedl?partment.

the Food and Agriculture Department (4 copies).

:: the Food and Agriculture (FFood l’roducsaion)pDel)mrtmeut,.
s the Rural Welfare Department,

Copy to tho other Departments of the Secrotariat.
» the Development (CI,CII, E und P & D I) soctions.

W e meow e
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