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SUPPLY RESPONSES IN -THE LIVESTOCK ECONOMY OF KERALA

The quantitative and qualitative changes taking
place in livestock pOpulatioﬁrdver the yYears would be due
to the changes inm demand for livestock products. The chan-
nqes in livestock population and its components would be effe-~
cted through changes in birth rates, mortality rates and
digpos-l rates of the animals, Therefore.a study on the
birth rate and death rate of livestock population over the
Years is of nimost importance for understanding the pattern
of supply responses to variations in c¢emand for gervices of
livestock and livestocﬁ products, It is with this objeciiv
that we are undeftaking a study on the birth rate and eati
rate éf cattle population in Kerala. The analysis isg CQiyi-
ded into two sections: Section I contains a discussion of
the methods and an attempt to estimate the birth and desin
rates and Section 2 contains the interpretatione of the

results,

T
Mothods for estirnting deatk rate

Four methods have been uged in India for estima’ing

death rate of cattle:

1. To use the statistics of production and exports
of skin ard hides and the average life span of cattle;

2., to use the number of cattle slaughtered and the
life span of caoitley

3. to use the information collected through sampl=
SUrveys;

4. to use the age distribution of animals obtained

fvom Livestock Census.



The first method was used by the Indian Munition

Board and the Imperial Veterinary Research Institute in
the years 1922 and 1929 respectively. The second method
was used by the Directorate of Marketing and Inspection of
the Government of India (in the years 1948 and 1958 respe-
ctively). These methods'brovide some rough estimates of
death rates of cattle and buffaloes in India.1

Détailed éstimates of birth rate and death rate
of cattle and buffaloes are available for the first time
from the Poona Schedules of the National Sample Survey.2
This survey gives for cattle and buffaloeés respectively
-siﬁgle,age,mortality rates upto Q_years of age and the
mortality rate for animals in the age group 94, The all-

India young and adult stock mortalities work out to be 12
‘and 9 per cent for cattle and 24 and 12 per cent for
buffaloes,

Estimates of livestock mortality rates are availa-
ble for a few States from the I.C.A.R., study on milk yield
and other bovine and goat practices inm India. Tﬁe only
estruate of mortality rate for cattle and buffaloes-availap-
bie for Kerala is from this sample survey? by the I.C.A.R.
in i964=65 which covered 14 villages and a total of 2324
households., According to this Survey the mortality rates
are the following,

Table No,l

Mortality rate for catile and buffaloes according

to their elassification (per thousand)

Classification Cattle Buffaloe
Young stock 119 480
Adult stock 22 33
Overall 52 72

Source: Indian Council of Agricultural Research, Sample
Survey for the estimation of annual Production of milk and
study of bovine and gcat practices in Kerala 1964-65,
Table No,.9.04.



According to this survey, the annual mortality
rate for adult stock comes to about 2.2 per cent and 11.9
per cent for yound stock cattle and mortality rate of 5.2
per cent for the éntire ca;fle population. The mortality
rate of adult buffalo populét;on comes Fo about 3.3 per cent
and the mortality_réte of young stock bﬁffalo population is
around 48 per cent. The overall mortality rate for buffalo
population is around 7.2 ﬁer cent., No estimates of birth

‘rate are available from this survey.

The estimates of death rate obtained through sam-
ple survey have the following limitations, In Kerala, live-
stock trade is a well-organised business involving azlarge
number of livestock markets scattered over all the regions
in the State. A significant proportion of the animals moved
from the rural azreas to urban areas is for slaughier. Since
the urban slaughter houses are situated at long distances
from the sample villages from which the information is colle-
cted, the estimates of death rates obtained through the sam-
ple survey arc likely to be unnder-—-estimaftes. Another draw-
back of the estimate of death rate by this method is that
they cannot be used to estimate the #dealth rate for future
years, Birth and death rates are subjected to change depen-
ding on a number of factors like charges from time in the
slaughter policies of Government, in demand for meat, etc.
This calls for the development of a standard method for
estimating mortality rates based on the size and age dis-
tribution of livestock population reported by the quin-

quennial Livestock Census.

For the first time in India, Professor V.M.Dandekar
tried to estimate the mortality rate for cattle in Mahara-
shtra using the 1961 Livestock Census data.4 This method



was later modified and standardised by S.S.Srivastava and
he cstimated the birth rate and death rate of cattle and
buffaloes for 1960-61 for =all the States in Ihdia.s We
will be méiniy“ullng this method with a slight modifica-
tion in one of the assumptions in the earlier approaches.6
Estimates of birth and death rates are made for .the years
1960-61, 1965-66 and 1971-72. We have developed a method
for estimating the birth'rateiqf'cattle in the State using
the Livestock Census data ahd the data on the inter-State
novement of cattle collected from the Renderpest Eradiction
ving of the Animal Husbandary Department.

Egstimetion of Death rate

Death rate of young stock catﬁle:- The Census report

yives poPulatidn figures for cattle and buffaloes in the
age groups (0~1), (1-3) and 3 and above. The first two
categories comprise the young-stock and the third the adult
stock., It seems to us that 1f there were no mortality in
the young stock, the slze of thq/stgck populatlon compri-
sing the age groups 1 to 2 and 2 to 3 will be exactly twice
tho size in the single age group (0- 1), in the state or
dlatriht level. Generally'the population in the (1-3)'
group. is'fouhd to be mﬁch lesg than the (O- 1) group., This
may happen due to different reasons like the high mortality
1ates, interdistrict or inter-state movements, and annual
iuctnations in birth rates, etc. In order to estimate
the Jounq-stock mortallty at the State level we may start
with the.follpwing assumptions:

(a) ‘the annual number of births remains unchanged
in congecutive years;’



(b) +the annual survival rate is the same: for the
youngstock in‘cénsecutive_yeara;

(¢) there is cattle movement into Kerala from
the néighbouring States, but no cattle movement from the
State to outside the State.

These assumptions then mean that if x is the number
reported in the (0-1) group and if r is the proportion that
survives after a year, xr will be the number in (}-2) age
group and xr? will be the number in the(2-3) age group.

So the number reported in the (1-3) age group will be
xr+xr2. Let Y be the size of the populafion in the age
group (1—3) as reported by the Census, If Y, is the L;-S)
population moved into the State from outside the State then
(Y-Yh) will give the number of youngstock cattle born in
the State. Therefore, the relationship xr+xr? = Y-yb (1)
will be valid and the solution of {1) will give the valuc

of r, the survival rate of young-stock cattle,

It may be observed that the number of births in
consecutive yearsg may or may not be equal, Therefore the
size of the (0-1) populaticn determining the value of r
will be different for different years. Let x1 and x2 be
the size of the (0-<1) population in consecutive years and
let R be the survival rate of young stock cattle, Then the
value of R.will be determined by the equation x1R+x2R% =
Y-Yb -~ (2). But in the absence of any idea on the number
of births in these years it is not possible to obtain the
value of ®. The only method in this situation is to intdr-
polate for x; and x between the cgnsus periods aSSumiﬁg
that the (0-1) population will grow at a geomatric pro-

gression. It can be shown that under this assumption the



new survival rate will be R=r {1+g) where g is the growth
rate of (O-l) population. If R is the survival rate of
young-ﬁtock cattle then (1—R) ‘will give the mortality rate

for young—stock cattle,

Death,rate.of aduLL catile

A part of the aduit stock.at‘any point of time
will be in the age group 2+, a year before. The balance
are the'sﬁfviie}é of ihe _previous years stock of adults.
That is the (2~ 3) age group- population joins thé gfeub of
adults after a lapse of one-year, The procedure hére is a
erecp extension of the method we used for the estimation
of the survival ratelof:the young stock, with the -same

kind of assumptions, namely:

(1) the (2.3) populetion is the same in conse-

cutive years;

(é) annual survival rafe is thé same for the
adult stock~in consecutive years;

(3) there is movement of adult cattle imto
Xerala but no movement from the State into outside the
State.

Let rl be the anﬁual survival rate of the adult
stock. Then, rl of the populatlon in the (2-3) age group
will join' the (3-4) age group after a year. The popula-
tion in the (2-3) age group has already been estimated
to be xr%. Therefore the populatlon in the (3-4) age
group will bég: xrzrl S1m11ar1y the populatlon in the
subsequent ‘age group w111 be xr rl2 Xr 2p13 etec. If z 1is

the size of ‘the adult stock populatlon reported in the



census and if zb is the size of the adult cattle popula-—
tion that is moved into the State thenm the adult stock
cattle population bornm in the State wiil be (z-zb)

2— ' _
2 2r124....= xr_ 11 (3) »  The solutien of (3) will

: I=11
give the ‘value of ry.

Xr“rl+xr

If we change thé assumption of a uniform flow of
populaticn in the (2-3) age group, the annual survival
rate for the adult stock will be equal to R=rl (l+g) where
g ig the growth rate of (0-1) population. Here Rl is the
average proportion of survival of animals in the age (2-3)
onwards, i.e. from the age group 2.5 and above. (1-R1)

is the corresponding mortality in the years 2,5 and &gové.

The mortality rates for the young and adult stock,
obtalned through the above metnod are valid to cattle in
the age group, .35 to 2.5 ara 2.5 znd above respectlvely.
fnfthé actunl calculation of death rates, howaver the young
stock mortality rate and the adult stock mortd llty rate
~are cpplied to the young and aduli stock cattle in thq
years 1960-61, 1965-66 and1971-72 respectively., This can
intro&uce some error in the estimate of the;nuﬁber of .
deaths for young and adult stbck_cattle. But this will
not affect the total nmumber of death im cattle 'in the Stat:.

Methods for estimating Birth rate

For the estimation of the number of birth for
cows in the State we‘have used two methods. The first
method is based on the tumber of cows in milk oand the
average lactation length of cows in the State., The sccound
method is based on size of the (0-1) population nnd the

survival rate of youngstock cattle.



Method I:

—_—————

In the total number of breeding cows in the State
% any boint of time, a certain number of cows will be in
milk, and the rest will be dry. The number of cows in
milk and the number of Guws that are dry will B% teported
in th@ Geneus, Let X be ﬁhe ﬂuMber of tows reported in
the Census and+«let L be the average lactation lengih of
cows” in the State. Then the U cdws mfﬁht -have calved with
in - the perfod L. In the year preceedlng ‘the'date of Census
some cows’ whlch had calved &nd were din mllk might have ‘gone
dry. So the number of cows calved in ‘the ‘State in the
year preceed1ng the date of the Census = the number of cCows
that calved within the period. L g “the nﬁmber of cows that
calved during the year but had gone dry - (4)

The total number of births of cattl@ 1n the State
is 'equal to the total rnunber of" calving by breedlng cﬁws
in the State. Since there ‘are no data amailanle regardlng
the number of cows which calved dur1ng the year but have
gone dry during the year it is not possxble to use (4) for
estimating the number of calving by brceding cows in the
State. 1In order to get over this diffiéulty_We adopted
~the following method, Since M is the number of cows that
might have calved over the period L the average number of
calving per day by breeding cows in the period L will be
(M/L). Since the Tactation period of cows will be always
greater than 2/3 of a year we have assumed that the aver-
age number of calving per day oﬁerfthe lactation period
as the average number of calvings per day per year. So
the total number of calving 5& breeding cows in the year
will be (M/L)365.



S8ince the caIVihg'éf bre®ding cows is subjected
to seasgonal flugtuat1ons, “the validity of the above’ esti-
matlon nethod is cuestionable, Gene%ally the number of

cows in milk ds found ta be &he maxlmum from July to
September and ‘the minimum in the months of Apri} an@liay
oand Nowember and December, . Simce tie Census count 1s
ususlly teker in the fonth of April the number of calving
ove? the ?eriod L will include cows claved both in the low
and peak periods in the State. This fact suggests that
sur éstimate will give at leést the minimum number of
pirths in cattle in the State.

;ﬁethqdillr

In $his method the yumber of births is estimated
in the followiﬁgﬁway'CLIf §;is‘the numbefhof births in o
yYear then the number of blrths in the pe riod‘bétween t and
o+ &th111 bs B. A t, The nuzmber of calves born in this
@gﬁiod 7il¥ De exbosed te the rlsh,ofrmartallty for a
period {1=t) if At is sufficiently snall., Hence Bxstrl"t
wher at= o ﬂlll glve the pumber surv1v1ng et the time of
ehtneraticn of blrth Bt oind the inte gr .1 @f this from

O to Y} will de the observed {(C-1) sopulation.

The solution of (5) will give the value of

2= = xllsggf : where ¥ is the survival rate of ocaftie
-7 . -
in the &dge group (0-1?



io

This method of estimation will be valid only if
survival. rate of young stogck in the first year of life is
known, In the absence of any idea on the suerval rate of
(0 1) population,_the survival rate calculated for the
young stock has been used as an approx1mat10n to arrive at
the estimate of their birth rate, However ‘in Kerala the
mortelity in the first year of 11fe is generally moch lower
thian durlng the neat two years because of the high 1nc1den-
cé of alaughter of young stock cattle 1n the age group
(1-3). Hence the survival rate used to estimate the number
of “birth is likely to be lower than the actual rate and
this will lead to an over-estimate of the birth rate.

The estimate of the birth and death rates fb£ the
years 1960-61, 1965-66 and 1971-72 are given in Table I
and 2 in the Appendix, Estimates of infant mortality rate
are obtained by subtracting the observed (0-1) population
on thé date of the Census from the c¢stimated nwmber of
births in the one year pefiod,preqeeding'th@f@atefoﬂgﬂensus.

II

' Discussion of Pesults

.According to our estimates the number of deanths
in the young—stéck cattle comes to about three lakhs in
1960~61. By 1971-72 the number of deaths increased to
5 lakhs. The number of deaths of adult cattle during
1960-61 Wasll.SZ lakhs and by 1971-72 this increased to
1;94 lakhs, The percentage of death of young-stock cattle
was about 38 during 1960-61 andv49 by 1971—72. The percen=-
tage of death of adult cattle was around 8 per cent in
1960-61 and 10 in 1971-72.
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According td method I the number of deaths of
cattlc in the Stote works omt’ mearly 5.35 ‘lakhs during
1960-61.,. Method 11 gives the number of births as 6.59
lakhs, The birth rate calculated by the second method is
23 per eent higher tham -that obtained through the first
method, During 1971-72 the number of births according to
the first method works out 7.57 lakhs and according to
second method to 8.79 lakhé. ‘Thc.nﬁmber cf births obtained
by the sccond method-duriﬁg_l@?O—?l-is 18 per cent higher
than that obtained by thc first method., Since‘thé former
gives only the minimug number of births the actual number

of births would lie in between these two extTeme values.

The first method giveﬁ=thé‘nymber of infant deaths
of cattle”as'l.aﬁpgr:cent of the fotal infant cattle popuia—
tion-in 1960-61, where as by the:second méthod it comes to
about'i9.8 per cent., The death rate of inf=znt cattle in
1970-71 was arﬁund,14.2 per c¢ent oaad 27,0 per ceut accord-

ing te the first and second metiods respectively,

| The moin resulis obtained fron the estimates of
birth and death rates ave summarised below:-

(1) The death rate of young-stock cattle is signifi-
cantly higher compared with-the death rate of infant znd
adult cattlec in the State.

(2) Over the years the death rate of ‘infant, youug
and adult cattle have increased.

(3) Birth rate of cattle have been increasing in tac
sixties,
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Reason for high death rdte:-

Investigations carried out by the I.C.A.B¢ survey
in to the Causes of death of young apd infant cattle in
the State revealed that the cause of nearly 92 per cent
of death among 1nfant cattle and 27. pgr cemnt. among the
young-stock cattle was due to a variety of descages,
Around 70 per cent of the yeung-stock cattle died due te

laughtqy apnd nearly 8 per cent of the infant cattle and
3 per cent of the young-stock died due to accidents.

The high'death of infant and young-stock cattle

due to'dif}erent.disease as well as the differential
pattern of mortality observed among cattlé belonging to
the differcent age—-groups suggests the possibility of very’
low level of feeding of cattle in the State. An examina-
tion of the available data on feed intake of cattle cam

give some evidence of the extent of under-feeding.

The per capita daily consumption of different feeds
by milch animais, draught animals, dry cows and youﬁg-
stock cattle with different body weights are available from
the I.C.A.L., survey. In order to estimate the extent of
underfeeding of cattle in the State, thé actual per capita
daily food intcke by cattle with different body we1ght is
converted into its energy egquivalents and it 1s compared
with the recommended energy intake for cattle for corres-
ponding‘body weight as per morrison fecding standard.

The energy supblied by different feeds is expressed in
terms of totai digestable nutrients which is the cowmmonly

asccepted unit of measuring animal energy.
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.Estimationiof undé;feeding of cattle by this
methcd has gof séferélwlimitations. These limitations
arise from the dlfflcultles in’ collect1ng accurate infor-
matlon 0f the. quantlty and quallty of Teed fed to cattle,.
The quantity and quallty of feedlglven to cattle is
difficult to measure accurately. In households where
there is joint feeding of cattle it ig difficult to esti-
mate separately the quantity sf feed ﬁbnsumed by each
antimal. Another limitntion of these data is that they
do not include ‘the quantity of grass consumed by cattle
by grazing, -Since the availabilitj of grazing land is
limited in the Statec and the gquality of grazing land is
poor, this factor is likely to affect our results only
insiguificantly. Though available data on feed-consum-
ﬁtion by cattle has got these dimitations, an_analyéis
of these data can provide a‘broad dimensional estimate

of the extent of underfecding of cattle in the State.

The estimated intecke of T.D.N. by different types,
of cwttle w1ta dlfferent body welghts and the reccommended
1ntuhe of T B.N. for the corresgonclng body weights are
glven in tables 3, 4 and 5 in the apnendix. Table (3)

, glves the T.D.H, intake by mllc% ééﬁs vith differert body
welghts and dl*ferent levels of milk yield., The reconmen-
ded 1ntake of T.B.N. by milch cows is computed ﬁith theo

rassumption that the_fat'contenf of cow milk in the State

" is 5 per ceat, It is seen from our estimatcs that -the
1eve1 of-feeding of miléh cows in fhe Statc is on tho

‘ﬂverage 40 +o 30 per cent less "than thﬁ reconmended

intake for milch cows with different 1evels ¢f millk

yield and body weight.
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The estimated intake and ‘the recommended intake
of T.D.N. for young-stock cattle are.given in table 5 in
thetéppéndixyi The recommendeéd T.,D.N, in this table is the
T.D,N. needed to meet fhe_requiiément of growth of young-
stock cattle with different body weights. It iE héen that
the actual intake of I.D.N{ is cdnsiderab1y less fhan_the
recommended intake, The lével of underfeeding is found to
vary between 40 to 60 be; cehiilesé than the recommended
intake for different body weights,

Generally, breeding cows in the State and parti-
cularly milch'céﬁs.éré betterfed tﬁan draught animals and
young-stock cattle, This reflects the relaﬁive importance
of the different types of catfle in the livestock economy
of the State., It is alsOVSeen that more better=quality

feed is fed to mileh animals.

Another point that emerges from our anglysis is
the inverse relationship between bdd} weight and level of
under—-feeding #hich is found to be true for all types of
cattle. This révéals that cattle ﬁith highef?talue is

betterfed than cattle with low. value.

The low level of ﬁeeding of cattle in the State
nay be due to lack of sufficient feed-resources in the

State. In a situation where demand for milk and beef is
increasiug, one way of meeting the rising demand is by
increasing the number of cattle, But increase in numbers
neceséarily means increase in the demand for feeds, which
are limited in the State, An alternative method, there-
fore, will be to adopt selective growing of cattle by
eliminating the non-functional categories of animals so
that maximum benefit could be achieved out of the avail a-

ble feed supply. It seems that the high incidence of
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slaughter of young cattle and reduction in the 1life span
of adult cattle due to an 1ncrease in death rate by natural

reasons is ma:nly Que te this ¢donsideration,

Increase in Birth rate:

Another important point emerging from our analysis
is the increcase in the birth rate of cattle over the years
in the State. It iﬁplies an increase in productivity of
miloch cows in terms of the number of‘calyes born, During
1960-~61 the number of births per 100 breeding cows was
around 47 as per our estimate by the first method. During
_the period-1961-66 therec was only a slight increase in
produbt{vity of coWs'in terms of the number of birtth
“the productivity of breeding cows in terms of the number
of calves, The number of calves per 100 breeding cows in
 1971—72_ﬁas_around ‘59, an- increase in product1v1ty of
- nearly 26“pef'cent.. This increase may be_pplmarlly due
fo an increas¢ in feed input of milch animals, Beéiaes,
"there arc. 8 number of_other factors which might“havelédh—
“tributed to this increase in. productivity, like the expan-—
'sion of the size of the village markcts for miik, expan—
sion of the m mayketing facilitics for milk, 1mprovembnt in
the.gehetic quality of cattle due to an incre nse in the' .
number of cross-bred cows, and chanﬂe in the org;nlzatlonal
"gtructure of dairy industry in the State. The contribution
of each of this factors to the 1ncrease in productlvlty
calle for a detailed analysis whlch we are attempting
sepérately.

(The. amthor gratéfnlly ccknowledges the vdiu&ﬁié
comments and suggestions given by Dr.K.N.Raj, Dr.T.N.Krishnan
and Sri., P.H. Gopinathoen Wair, om am earlier version of this'
paper. Hy thanks are 21s8¢ due to Sri Chandan Mukherji,
smt.iridul Eapecn and Sri.M.P.KNair for the help rendered
at various stages of the making of this paper. The defects

that remain are the auther's own.)



- Appendix _
Table: 1: Estimated number of death in cattle in Xerala.

Infant cattle Young cattle Adult cattle
No.of death Death rate No,of Decth No, of death
Esti- Esti- Esti- gmsti- death rate death rate
mate I wmate mnate mate
II I - II o
1960-61 1.31 0,07 19.8 1.3 '3.03  37.7 1.52 - 8,1
1965-66 1.47 0.52 20.7 8.4 3.52  38.8 1.88 9.8
1971-72 2.48 1.08 27.6 14.2 5.01 49.4 1.94 10.4

_Note: Number of death is given in lakhs. Death rate is given as
percentage of the Cattle populotion in each age group.

Table 2: .stlmated Nunmber of Birth and total pumber

of death in eatile and productiyity of brbe—
ding cows 1in terms ¢f number of calves 1in.

Kerala
No.of death Death Mo.of birth irth 5§i$ug§i—
(in lakhs) - rate (in lakhs) rate 1y

e T —— i T S 4t W G S el S i S S B e e ke T S i B ey e T S N BN EEN . rw S e e s S S e T ) i S e v T T e

Est.I Est,II Est.I Est.II Est.I gst,II Est.I Est.II Est.I Zst. i
1960-61 <.62 5,86 16.2 20,6 5.35 6,59 18.5 23.0 46.9 57.8
1965-66 5.92 6.89 19.6 22.9 6.14 7.09 20.4 23.6 49.9 38.3
1971-72 8.03 9.43 25,8 30.3 7.57 8.97 24.3 28.8 £58.8 69.ﬁ

Note: (1) Estimate I is obtained by using the estimated number of
birth by method I and estimate II is obtained by using
the estimated number of birth by mcethod II.

(2) Birth rate and death rate are given as percentage %o
total Cattle population,.

(3) Productivity of breeding cows is given in terms of num-
ber of birth per 100 cows used for breedlng and wmilk
production.



Table 3: Per Capito daily in take of T.D,N, by Milch
cows in Kersazla.

Actual in take of T.D. N. .Recommended Body weight Milk Level

. intake yield of uner-
{15.) (k3.) (@) (y.) feeding
l,fa; Green grass 0.24
b) Paddy straw 0.31
(c) Concentrate 0.42
Total T.D.N. 0.97 1,63 150 1,10 40

Paddy straw 0.25
Concentrate 0.49

Total T.D.N. 1,04 1.73 200 1.21 39.8

2.£g$ Green grass 0.29
c

3.(a) Green grass 0.38
b) Paddy straw 0,26
¢) Concentrate 0.62
Total T.D.N. 1.26 2.11 250 1.26 38,7
4.(a) Green grass 0.38 '
(b) Paddy straw 0.46
(c) Concentrate 0.74
Total T.D,N. 1,58 2.50 300 1,38 39.2
5.{a) Green grass .56
(b} Paddy straw  0.39
{c) Concerntrate 1.03
Total T.D.N. 1.97 2.94 350 1.69 32.9
6.{a) Green grass 0,42
b) Paddy straw G.80
c} Concentrate 1.48
Total T.D.N. 2.70 3.83 £00 2.21 25,5
7.{a) Green grass 0.57
(b) Paddy straw C.68
(¢c) Concentrate 1,56
Total T.D.N. 2.81 .- 4,32 4350 2.62 35
8.{a) Green fodder 0,56
(b) Dry fodder 0.8¢
{c¢} Concentrate 1.73
Total T.D.H. 3.15 4.70 500 2.79 33,1
9.{a) Green fodder 0.71
b) Dry fodder 0.98
{c) Concentrate 1.94
Total T.D.N,. 3.63 4,9 550 3.21 26,2

2
Level of underfeeding = (A-&) 100 where
' R

A
R

actual in take of T.D.N,
recommended in take of T.D,N.

-



Table 4:

Per capita daiiy'in take of T:D.N. by draught

animals and dry cows in Kerala.

Actual T.D.N. in take

Recommended Bodylweighﬂ

-Level 'of un-

. _ T.D.N7- "7 derfeeding
, A B A B A . B A B
1.(a) Green fodder K 0.08 0.13
(b) Paddy straw ~0.32 0.27
(c) Concentrate 0.18 0.24
Total 0.58 0.64 1.27 1.27 130 150 54.4 49.3
2.{&3 Green fodder 0.12 0.23 '
b) Paddy straw 0,38 0.46
(¢c) Concentrate 0.26 0,17 _ N _
Total 0.74 0.86 1,66 1,66 200° 200 47,2 48.1
3.l2) Green fodder 0.29 0.18
b) Paddy straw 0,48 0,53
{e) Concentrate 0,36 0.41
Total 1,09 1,12 2,02 2,02 250 250 46,0 44,5
4.(a) Green fodder 0.39 0.36
(b) Paddy straw 0.53 C.58
(e¢) Concentrate 0.26 0,38 o
Total 1.18 1.32 2.36 2,36 300 , 300 50,8 ' 43.8
5.(a) Grecn fodder 0.44 0,30
(b) Bry fodder 0.62 0.68
(¢) Concentrate 0,42 0.58 | 7
© Total ’ 1,48 1,56 2.70 2,70 850 350 .- 45,1 41.4
6.(a) Green fodder ©.37 0.39
(b) Dry fodder 0.65 0.88
(c) Concentrate 0.62 0.72
Total 1.87 1.79 3.03 3,03 400 400 38.2 34,3
7.(a) Green fodder 0,39 0.62
b} Dry fodder 0.87 0.68
c Concentpaﬁe 0.96 0,98 A ‘
"Total 2,22 2.38 3.57 3.57 4850 450 37.8  33.3
8.(a) Green fodder 0.48 0.87 ' -
(b) Dry fodder 0.74 0.68
(¢) Concentrate 1.26 0.98°
Total 2.48 2.53 3.89 3.89 500 500 . 36.2  34.9
9,.,(a) Green fodder 0.46 0,61
(b) Paddy straw .76 0.89
(c) Concentrate 1.16 1.08 _
Total ) 2.46 2,68 4.17 4.17 550 550 35.7 35.7

- Draught Czitle

B - Dry cows.



Tabie 5: Per capita daily T,D.N, intake of young-
' ' 'stock Cattle

Actual in take Recommended Body weight Level of un-
e m e a B Y2Ke_ . ._derfeeding.
1.{a) Green fodder 0,08

(b) Dry fodder 0.16

(¢c) Concentrate 0.06
Total T.E.N. 0.30 0,80 45 62

2, Green fodder 0,20

()
(b) Paddy straw 0,29
{c) Concentrate 0.12

Total T.b.N. 0,61 1.03 70 53

3.(a) Green fodder 0,26
(b) Paddy straw 0,56
(¢) Concentrate . 0.16

Total 0.98 1.09 100 48.1
4.(a) Green fodder 0,30

{(b) Paddy straw  0.72
(c) Concentrate 0,32

Total ‘ - 1.36 2.6 150 47.6

5.(a) Green fodder 0472
(b) Paddy straw 1.16
(¢) Concentrate 0,42

Total 2.30 4.0 200 42.3




A -review of the earlier attempts lave been brought out
dn. the paper. by X. Seshagiri Rao and.P,N.Choudhary,

"A study on Supply position of Raw Hides im India",
Central Leather Institute,.

V.M. Dandekar "Second Report on the Poona Schedules'bf

the National Sample Survey, Gokhale Institute of Poli-

tics and Economics, Publication No.29, 1954,

Indian Council of Agricultural Research.

Sample Survey for the estimation of annual production
of Milk and study of bovine and goat practices in
Kerala 1964-65 ,

V.M. Dandekar, "An economic approach to. cattle develop-
ment in India", Published in Nalin Mehta: Fiscal Poli-
cies and economic growth, Sarva Seva Sanga, New Delhi,

S.58. Srivastava, Prcblem o0f Estimation of Mortalities
in Cattle and Buffgaloes, Indian Journal of Agricultural
Economics, Vel.XXV, April/June 1970.

For the estimatio%?aeath rate, three assumptions are
made in the earlier approaches, They are: {(a) There is
a uniform flow of birth in cattle in consecutive yearsy
(b} TH& annunal survival rate is ihe same for the young-—
stock; (¢} There is no inter-regional cattle movewents.
Assumption number three is found toc be completely irre-
levont in the case of Keralas because of the high magni-
tude of the inter-State cattle movement. So we changed
this assumption witn another assumption that there is
cattle movement into Xeralz from: the neighbouring States
and there is no cattle movement from the State to ocut-
side the State. '
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