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Resource Productivity and Allocation Efficiency in
Milk Production in Himachal Pradesh

Vijay Paul Sharma and Raj Vir Singh*

Agriculture is the main occupation of the people of Himachal Pradesh as about 76 per
cent of the population depends directly on it. Out of the total geographical area of 55.7 lakh
hectares, an area of 6.21 lakh hectares is under cultivation which is cultivated mostly by the
small and marginal farmers. Animal husbandry is a prominent subsidiary occupation in the
state providing regular income throughout the year. The State Government has undertaken
various cattle development programmes under which sustained efforts are being made to
improve the cattle breeds and provide extensive cattle health care facilities to the farmers.
The efforts made by the State Government during the Seventh Plan resulted in an increase
inmilk production by 31 per cent, inegg production by 45.51 per cent and in wool production
by 10.63 per cent (The Times of India, September S, 1990).

There is a great variation in the relative economic efficiency of different breeds/species
of milch animals reared in different resource situations due to variations in genetic characters,
feeding and management practices. Ultimately, these factors affect milk production.
Improved dairying with high yielding milch animals is faced with the problems of use of
scarce resources at the farm level and these resources have to be optimally utilised on the
basis of their marginal value productivities (MVPs) in order to get maximum income from
dairy enterprise. Precise estimation of resource productivities and examination of allocation
efficiency of various factors affecting milk production would help the farmers to allocate
their resources optimally. The specific objectives of this study are (i) to estimate input-output
relationship in milk production, (ii) to determine the MVPs of different inputs used in milk
production and (iii) to find out the extent of increase in milk yield by reallocation of resources
optimally.

METHODOLOGY

Hill Cattle Development Programme (HCDP) is in operation in Chamba, Hamirpur,
Kangra, Kullu, Shimla, Solan and Una districts of Himachal Pradesh. The study relates to
Kangra and Kullu districts of the state. All the artificial insemination (AI) centres functioning
in these selected districts were classified into ‘good’ and ‘poor’ categories on the basis of
conception rate. Four Al centres distributed over two districts, two from good category and
two from poor category, were randomly selected. One cluster of two villages was selected
from each selected Al centre. In addition to this, two clusters of two villages each not covered
under this scheme were selected as a control for comparison from each selected district.
Therefore, in all two clusters of two villages each in the project area and two from the control
area in each selected district were selected for the present investigation. Keeping in view
the time and resource constraints, it was decided to select 100 beneficiaries (covered under
the HCDP) and 100 non-beneficiary households (not covered under the HCDP). The
input-output data were obtained from the sample households on a well structured schedule
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for the agricultural year 1989-90 through seasonal visits in the rainy, winter and summer
seasons.

Production function analysis was used as an analytical tool for achieving the objectives
of the study. Linear, Cobb-Douglas and semi-log types of production functions were used
to express the relationship between milk output per animal and various factors influencing
it.

The variables included in the production function were as follows:

Y = (X, Xa X3, X4, X, Xo» X5, Xs)

where Y = value of milk produced per animal per day (Rs.),
X, =value of green fodder fed per animal per day (Rs.),
X, = value of dry fodder fed per animal per day (Rs.),
X; = value of concentrates fed per animal per day (Rs.),
X, =human labour cost per animal per day (Rs.),
Xs = age of the animal (years),
X¢ = order of lactation (number),
X, = stage of lactation (months after calving) and
X; = miscellaneous expenditure per animal per day (Rs.).

However, before doing the analysis, zero-order correlation matrices were worked out
and the correlation coefficients were examined for multicollinearity. From zero-order
correlation matrices of the variables, it was observed that age of the animal (X;) and order
of lactation (X) variables were found highly correlated in all the breeds of lactating animals.
In order to overcome the problem of multicollinearity, age of the animal (X;) was deleted
and then the regression analysis was done.

Inorder to capture the effect of different seasons on milk production, the dummy variables
representing different seasons (D, and D,) were incorporated in the production functions to
account for variation in milk production attributable to changes brought about by climatic
factors.

The final production function selected was:

Y = f (Xl’ Xz, X3, X4' Xs, X7, Xs, Dl’ Dz)

where D, =1 for summer season,
= 0 for other seasons.
D, =1 for rainy season,
= ( for other seasons.

The optimum allocation of resources was done under the constraint of available capital
as given. The simplest method is to maximise the profit function using Lagrange multiplier
with the constraint equation.

Assuming production function as:

Y = (X, X5 X;)
and capital constraint as:
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Plxl +P2X2+P3X3=C
where P,, P, and P, are input prices and X, X, and X, are levels of inputs used. ‘C’ is the
finite amount of capital.
The profit equation is:

3 3
n=PY-XPX + k(‘z,Pixi - )
i=1 j=1
where A is Lagrange multiplier. The term (i P, X;,- C) indicates the restraint that the total
i=1

amount spent (i‘, P Xi) on the inputs can not be greater than the amount of capital ‘C’.
i=1

To determine the profit muximising amount of each input, take the partial derivatives of
profit equation with respect to each input and A and set them equal to zero, i.e.,

on aY
a—x;-P —Pl+7\Pl=0

Yo%,
o _p OY
dx, Yox,
95 _p oY _
ox; YOxg
on 3
a_k—g‘l P,X,-C=0

These equations can be solved for X;’s and A to determine the magnitude of inputs which
maximise profit under the restraint set out above (Heady and Dhillon, 1988, pp. 54-55).

-P,+AP,=0

P;+AP;=0

RESULTS AND DISCUSSION

Impact of HCDP on Selected Parameters

In order to examine the impact of the HCDP on certain parameters, such as average milk
yield per day, quantities of green fodder, dry fodder and concentrates fed and human labour
use per animal, comparison of sample beneficiary and non-beneficiary households was done
and ‘t’ statistics was used to test the statistical significance. The results are presented in
Table 1.

It may be observed from the table that the average daily milk yield of cross-bred cow in
the case of beneficiary households was 5.441 litres, which was more than double and sig-
nificantly higher than that of non-descript cow on the non-beneficiary households. In the
case of buffaloes, the average milk yield of graded Murrah buffalo was 5.502 litres per day
while the average yield of local buffalo was 3.041 litres per day. There was a significant
difference in the milk yield of graded Murrah buffalo and local buffalo. The average daily
feed intake per animal was also significantly higher on sample beneficiaries as compared
to the non-beneficiaries, but the difference was not significant in the case of dry fodder for
buffaloes. The human labour use per animal was also significantly higher in the case of
beneficiaries as compared to the non-beneficiaries. The higher milk yields, human labour
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employment and feed intake on the beneficiary group as compared to the non-beneficiary
group obviously demonstrate the wholesome impact of the HCDP on these parameters in
the study area.

TABLE L. AVERAGE DAILY MILK YIELD, FEED INTAKE AND HUMAN LABOUR USE PER MILKING
ANIMAL ON BENEFICIARY AND NON-BENEFICIARY HOUSEHOLDS

Particulars Cows Buffaloes
Beneficiary Non-bene- Mean Bene- Non-bene-  Mean
ficiary difference ficiary ficiary  difference
CBC NDC NDC MDI MDIO GMB LB MD
1) 2) (3) @) (5) (6) ) 8) )
Average milk yield 5.441 2934 2.207 3.234%¢+  (0.727**+ 5502 3.041 2.46]1%+*
(litres) (0.3678)  (0.1835) ) (0.3381)
Quantity of green fod- 16.085  9.191 7.569 8.516%%* 1.622* 18.400 11.040 7.360%*
der fed (k (1.3210)  (1.0253) (2.0160)
Quantity of dry fodder 5.133.  4.306 3.746 1.387* 0.560 5808 4.792 1.016
(kg) (0.8341)  (0.4062) (0.9740)
ty of concen- 1.827 0489 0.367 1.460%*+ 0.122 1.693  0.675 1.018%++
tntes ed (kg) (0.2972)  (0.0847) (0.3132)
Human lsbour use 135 115 112 23%» 3 144 118 26%*
(minutes) (9.1482)  (4.9013) (10.3413)

Note: CBC = Cross-bred cows; NDC = Non-descn'pt cows; GMB = Graded Murrah buffaloes; and LB = Local
buffaloes.

Figures in parentheses are standard erors of difference between mean values of beneficiary households and
non-beneficiary households.

w% %+ % significant at 1,5 and 10 per cent level respectively.

Milk Production Functions

The regression coefficients, standard errors and coefficients of multiple determination
of the milk production functions for summer, rainy and winter seasons for different breeds
of cows and buffaloes on the beneficiary and non-beneficiary households are presented in
Tables II, I and IV respectively.

Summer season: A perusal of Table II indicates that the independent variables included
in the regression equation explained 72 to 82 per cent of the variation in milk production,
being maximum in non-descript cows and minimum in local buffaloes on the non-beneficiary,
households. Among the different inputs, the regression coefficients of green fodder and
concentrates were positive and highly significant in all the equations fitted. The concentrate
was the most important variable which had significant and positive regression coefficient
in all the equations. On the beneficiary households the regression coefficient of concentrates
was maximum in the case of non-descript cows (0.1506) and minimum in the case of
cross-bred cows (0.0932), while in the case of non-beneficiaries, the regression coefficient
of this input was maximum in the case of non-descript cows (0.1734) and minimum in the
case of local buffaloes (0.1724). It shows that the concentrate was the most important factor
affecting the milk production in all the breeds of cows and buffaloes both on the beneficiary
and non-beneficiary households. Similar findings have been reported by Kumar and Raut
(1971), Singh and Jha.(1975) and Rai and Gangwar (1976). The regression coefficient of
green fodder on the beneficiary households was minimum for graded Murmrah buffaloes



205

"A19ATI00d53s [9A9] 1120 33d O PUT G T 18 WROYWRS 4 ‘s ‘wan
“uoneUIULARp d[dn[aw JO JRKYJ0) = Y
*SIRIDIJJI00 Y} JO SIOLID paepuwys are sasoyuared ur sundLy :a10N

(8212°0) (€L000)  (z£100) (£090°0) (00£0°0) (6L10°0) (85£0°0} (X 30D
*26S1L°0 LITO +STI00 LETO0 9620°0 waabTLI0 €200 496800  £086'1 Jormuwg 79 $20[eJJnq [€907]
(€LL10) (0%000)  (5800°0) (S£0°0) (0zz0°0) (0s100) (zL200) (X 3op SM0d
#oaTST80  weabSLY'O- waab6I00 £2100 80S0'0-  ww¥ELI'D P610'0  ««s8880°0  $TSTT SBormws 9] 1duosap-uoN
SIUEIOIIUG-UON
(69€0°0) (oLo00)  (9v10°0) (£620°0) (#520°0) (€£920°0) (€L20°0) (X 8op seofejng
»s$SI8°0 «19.0°0 6100°0- 6000 «07900  «»s6911°0 9TWO0  »«EI800  62I1'T Jolumwg  9f Yeuny popein
(TL8T0) (39000)  (8600°0) (€v20°0) (s0z0°0) (sL10°0) (zsz0°0) (X 30)) /400
**996L°0 SSTyo »»£010°0 00100 9020°0 *+90S1°0 9810'0  +wST600 1196’1 BJofuwg  pg 1duosap-uoN
(61200) (08000)  (0010°0) (6520°0) (ZL100) (1L100) (S1200) (A 8op 8100
=160 18L0°0 *»+S0T0°0 £€10°0 89100 »+xTE60°0  #440SSO'0  «»a€9010  €£0TT Solwmg 601 paiq-sso1)
saueyRUg
@@ an (on ©) (8) w ©) ) )] ) @ )
| X x ’X ¢ D ¢ X X suonvA
w20 uuoy -128Q0 saads
SIUIDYJI09 UoIsSABIY -1 omiqId[y  jJo'oN /paug

RESOURCE PRODUCTIVITY AND ALLOCATION EFFICIENCY IN MILK PRODUCTION

(NOSVES YTWINNS) STYIWINY HOTIW 40 SAFTd8 LNTHH441d NI
NOLLONAO¥d ¥TIN NI NOLLVNIWYALEA TTdLL TN 40 SLNFIDLF0O ANV SYOYAT QAVANV.LS ‘SLNHIDIAII0D NOISSTIOHY T H14V.L



INDIAN JOURNAL OF AGRICULTURAL ECONOMICS

*ApATedsal 19A3] 120 13d O pue G ‘[ 18 WRSIUBIS | 4y “ean
"woneUIuLOp Jdnfaus JO 1UAOYYS0D = ]
*SWIDYJI00 P JO SIOLD pIspUms e sasapuared W sunByg capoN

(s8L£D (€2600)  (c€81°0) (9€2L°0) (0z6€°0) (Svzy0) (s05€°0)
++1008°0 0T20'1  wesZESTO- 89ET0  +eeESYOT 40468061 80v€°0 w2660  LSTI'1T  wury /g s20[eJJnq o0}
(e92T0) (2900'0) (L110°0) (98%0°0) (z€20'0) (s0£0°0) (10£0°0) (X %0)
«eel9EL0 LSOT'0  «sel920°0- #800°0 €E000  +ae6LST'0  »4s6811°0 82600  SOTOT Sorwums Il Mmoo wdudsop-uoN
SIUNDYPUIG-UON
(L98T0) (001000  (6020°0) (s6£0°0) (v820°0) (1000°0) (01£0'0) (X 80 sa07ejynq
«ZT29°0 ELE00-  «eEET00" 1800°0 19600  +++L0600 6L¥0°0 «£9900  19L1C Bormumes 09 Yeun pipuin
(8£20°0) (90000  (¥510°0) (L620'0) (€020°0) (»920°0) (Lyz0°0) (X 80D
w1160  «e£060°0 90000 LTI00 T8P00  «eel9600  +4e6960°0  wee€6E1'0 9861 Bopmmg g smooadudsap-uoN
(1900°0) (0950000  (8600°0) (LL20°0) (0910°0) (6810°0) (08100 (X 80)
#5aSI9L0  ee6960'0 e 15200 0S00'0  «welP600  +4eE6800  +e€850°0 «»ESPO0  06p1T Bol-umg  6Z] $mO0 pag-ssor)
sauRYIUY
@ an (o1 ® (8) w ) ) ) ) @ (n
A % tx x X X b ¢ b4 SUOTRA
w0 uuoy -193q0 sapads
51U2191J300 uoissau By -u]  omigally  jo-oN freug

(NOSVES ANIVY) STYWINV HO'TIN 40 SAFH3d LNTELId NI
NOLLONAO¥J XTIN NI NOLLYNIWYE.LEA T1dLLTNW 4O SINFIDIIFO00 ANV SHOWHE QUVANV.LS ‘SLNIIOEFF00 NOISSTEOTY T T19VL



207

RESOURCE PRODUCTIVITY AND ALLOCATION EFFICIENCY IN MILK PRODUCTION

"A13aToadsal [9A9] 120 33d O pue G ‘] 18 WIIUBLS |, ‘o ‘ges
“uoliFUIULIRp Adnjnw Jo WIYJ0D = Y
"SI0 Y JO $10LI piEpuRIs e sasauased un sunL] JaroN

(90£2°0) (Z900°0) (81100 (L8€00) (9610°0) (81200 (6920°0) (X 30)
++P0P8'0 #E9EV0  #ee88100 1L00°0 PI90'0-  +4+96£1°0 9£0°'0 «00P1'0  SLLIT Bolmums g9 sa0[ejjnq [¥007]
LoD (1080°0) (9s€1°0) (v115°0) (0s6Z°0) (5097°0) (€TLe0)
*sS65L°0 LIET  «eelEHTO $8L0°0 I8EE'0  #+ESE6'I €090  «sl901'1  1LY8L  Jmaur] IZ1  smoo wdudsap-uoN
SIUEIOLJOUIG-UON
(s50Z'9) (sz670) (62510 (6016'0) (z0$5°0) (¥095°0) (sL6L°0) sa0nenq
»sP0E8'0 EILSL- +s0I0E 1~  +45880°0- E61V°0  »2+190ST  «xsb8P6'1 €L8€0  P9I6LI  waur] 8 Yeunjy poprID
(9€56'D) (1eero)  (voL10) (065v°0) (90L¥°0) (902£°0) (006£°0)
«+006°0 80SH'Y  wee9669°0 L8910 w0s0ETS' T  #as0IEE0  »aell6I']  wea9EPS'1  8P60°L  Jwaur] 65  3moowduosop-uoN
(00200) (€9000) (80100 (zveo0) (1v10°0) (¥910°0) (Ly200) (X %op
woa€8PL'0  wwebILO'0  weaSOE0'0- 6500°0 69100  +++b¥80°0 €8100  +webP600  L6IST FouRS  OF]  $MOO paIg-sSOI)
sauenIeUag
@n an (on ©) (8 2] ) ) (V) ) @ ()]
| b ¢ x X X X ¢ 'x SuUoIRA
W uuoj -195Q0 sa100ds
S1UIIO1JJ200 uoIssATIY -] oresqad[y  jo-oN fpaag

(NOSVAS ¥ALNIM) STYWINYV HO'TIN 40 SAF € INFITAIIA NI
NOLLONGO¥d ¥TIN NI NOLLVNINYALAA FTdLLTNN 40 SLNADLIAI00 ANV SYOAIT QUVANV.LS *SLNAIDHAF0D NOISSTIOHY ‘Al T14V.L



208 INDIAN JOURNAL OF AGRICULTURAL ECONOMICS

(0.0813) and maximum for cross-bred cows (0.1063), whereas in the case of non-
beneficiaries, the regression coefficient of this input was minimum for non-descript cows
(0.0888) and maximum for local buffaloes (0.0896), showing the corresponding percentage
increase in value of milk due to one rupee increase in expenditure on green fodder. Positive
relationship between green fodder and milk yield was also observed by Pandey et al. (1980)
and Rao (1985). Though the regression coefficient of dry fodder was positive it was not
statistically significant in all the regression equations fitted, except for cross-bred cows on
the beneficiary households. The reason for non-significant regression coefficients of dry
fodder can be described to the lack of variation in the quantity of dry fodder.

The regression coefficient of labour was significant only in the case of graded Murrah
buffaloes and order of lactation was significant in the case of local buffaloes only. The
regression coefficient of stage of lactation was negative and statistically significant for all
the equations on both the groups. This shows that with the advancement in the stage of
lactation of the animal, its milk yield starts decreasing after a period of time. The regression
coefficient of expenditure on miscellaneous items such as minor repairs of cattleshed and
store, dairy equipments, electricity and water charges, health care expenses, elc., was sig-
nificant and positive in the case of graded Murrah buffaloes and significantly negative in
non-descript cows on the non-beneficiary group.

Rainy season: An examination of the coefficient of multiple determination of the
regression equations given in Table Il indicates that the various factors influencing milk
production included in the production functions explained about 62 to 91 per cent of the
total variation in milk production in the case of beneficiary households whereas on the
non-beneficiary group these variables explained about 74 to 80 per cent of the variation.

It may be observed from Table III that green fodder, dry fodder and concentrates were
the important inputs in influencing milk production having significant regression coeffi-
cients. The coefficient of green fodder was significant and positive for all the breeds of cows
and buffaloes on both the beneficiary and non-beneficiary groups except for non-descript
cows on the non-beneficiary group. The regression coefficient of dry fodder was also sig-
nificant in most of the cases except for graded Murrah and local buffaloes. Another variable
having a fairly widespread explanatory influence was expenditure on concentrates; the
regression coefficient of this variable was highly significant for all the breeds on both the
groups of households. The labour input exercised a significantly positive impact on milk
production for cross-bred cows and graded Murrah buffaloes on the beneficiary households
and for local buffaloes on the non-beneficiary group. The order of lactation had uniformly
poor influence in explaining the variation in milk production. The stage of lactation showed
negative and significant coefficient for all the breeds of animals except for non-descript
cows on the beneficiary group.

The regression coefficient of miscellaneous expenditure was significant for cross-bred
and non-descript cows on the beneficiary households. Miscellaneous expenditure had
uniformly poor influence on the non-beneficiary households and graded Murrah buffaloes
due to lack of variation in the variable itself and also due to the low degree of engagement.

Winter season: It may be seen from Table IV that the regression coefficient of green
fodder was significantly positive for all the breeds on the beneficiary and non-beneficiary
households except for graded Murrah buffaloes, indicating thereby that milk production
would register an increase in all breeds with an increase in green fodder at their mean levels.
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The dry fodder had a significantly positive impact on milk production only for non-descript
cows and graded Murrah buffaloes om the beneficiary group. The regression coefficient of
concentrates was highly significant and positive for all the breeds on both the groups except
for non-descript cows on the beneficiary group. The stage of lactation, as expected, had
significant and negative impact on milk production for all the breeds. The coefficient of
labour was significant and positive only for non-descript cows on the beneficiary households
and that of order of lactation was significant and negative for graded Murrah buffaloes.

Overall: The effect of seasons could be examined by testing the estimatcs of parameters
for different variables by applying suitable statistical test of significance. This entails the

-comparison of magnitude of each variable in different seasons. Another way to study the
seasonal impact is to introduce a dummy variable for each season into pooled data for a year
and testing the coefficients of dummy variables for statistical significance. The latter method
is more simple and straight forward than the former. The results of the equation fitted to the
pooled data are presented in Table V.

It may be observed from Table V that green fodder, dry fodder and concentrates were
again the important inputs in the milk production having significant regression coefficients.
The regression coefficient of labour was positive and significant for all the breeds on the
beneficiary households. The stage of lactation had a negative and significant impact on milk
production on both the groups of households. The dummy variables for summer and rainy
season had negative regression coefficients on both the beneficiary and non-beneficiary
households, except for local buffaloes for which the dummy variable for summer season
was not significant. It confirms that milk yield is higher in the winter season as compared
to the summer and rainy seasons in all the breeds of animals on the beneficiary and non-
beneficiary households, except for local buffaloes where there is no significant difference
in milk yield in the summer and winter seasons. This clearly demonstrated that the winter
season contributed significantly to milk yield as compared to the summer and rainy seasons
on both the beneficiary and non-beneficiary households.

Marginal Value Products (MVPs)

The MVPs of inputs were computed for only those resources whose regression coeffi-
cients were statistically significant in the production functions and are set out in Table VI
along with their prices. Since all the inputs and output are expressed in monetary terms, the
acquisition cost of the inputs is taken as one rupee. The criterion used here to assess the
resource allocation efficiency is to test the MVPs against unity (Heady and Dhillon, 1988).

Summer season: An examination of Table VIreveals that the MVP of concentrates was
positive and significantly higher than acquisition cost for all the breeds of animals on the
beneficiary and non-beneficiary households in the summer season. It shows that the farmers
would increase their milk output by feeding higher levels of concentrates to the animals.
The MVP of green fodder was positive for all the breeds on both the groups except for
non-descript cows on non-beneficiary group. In the case of cross-bred cows, the MVP of
dry fodder was positive and higher than its acquisition cost, but the difference was not
statistically significant showing near optimal use of this input. The MVP of miscellaneous
expenditure was positive and higher than its acquisition cost for graded Murrah buffaloes
but did not differ significantly revealing almost efficient use of the input. Since the regression
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coefficient of miscellaneous expenditure was negative for non-descript cows on the non-
beneficiary households, its MVP was also found negative and the difference was significant.

Rainy season: As the regression coefficients of all the inputs were positive, the estimated
MVPs were also found positive for all the breeds on both the groups. It indicates that at the
present level of resource use, an additional rupee invested in the different inputs would add
positively to the returns through milk production. Interestingly, the comparison of MVPs
of dry fodder, human labour and miscellaneous expenditure with unity revealed that in all
the situations except for human labour in the case of cross-bred cows, the difference was
notsignificant. It may, therefore, be inferred that the farmers were quite rational and efficient
in using these resources. However, the MVP of concentrate was higher than its acquisition
cost and the difference was statistically significant for all the breeds on both the groups
except for non-descript cows on the beneficiary households. Therefore, the farmers would
increase their profit by feeding more of concentrates. The MVP of green fodder was higher
than its acquisition cost on the beneficiary households and lower on the non-beneficiary
households, but the difference was significant only for non-descript cows on the beneficiary
group. The MVP of dry fodder was higher than its acquisition cost but the difference was
not statistically significant, showing near optimal use of this input.

Winter season: The MVP of concentrates was positive and significantly higher than its
price for all the breeds on both the groups of households. The MVP of green fodder was
also positive and higher than its price, but the difference was statistically significant for
cross-bred cows and local buffaloes only. The MVP of dry fodder was higher than its
acquisition cost in the case of non-descript cows and graded Murrah buffaloes on the
beneficiary households but the difference was not significant showing near optimal use of
this input. The MVP of labour was higher than its acquisition cost for non-descript cows on
the beneficiary group, but the difference was not significant.

Overall: Tt may be observed from Table VI that the MVP of concentrates was positive
and significantly higher than its price for all the breeds of animals on both the groups. The
MVP of green fodder was positive and higher than its acquisition cost for cross-bred and
non-descript cows on the beneficiary group and lower than its price for non-descript cows
on the non-beneficiary group. Though the MVP of this input was higher than its acquisition
cost for graded Murrah and local buffaloes, the difference was not significant showing
optimal use of this input. The MVP of dry fodder was lower than its price for all the breeds
on the beneficiary and non-beneficiary households, except for graded Murrah buffaloes
where it was higher than its price but the difference was not significant. The MVP of this
input was significantly lower than its price in the case of non-descript cows on both the
groups and local buffaloes. The MVP of labour did not differ significantly fromts acquisition
cost.

Existing and Optimum Levels of Dairy Inputs

The existing and optimum levels of dairy inputs, i.e., green fodder, dry fodder, con-
centrates and human labour were estimated to examine the possibility of increasing the
output with limited capital avaiiable for these inputs. The optimum levels of dairy inputs
were computed for only those resources whose regression coefficients were positive and
significant in the production functions. For the resources whose regression coefficients were
negative or statistically not significant, the existing levels as such were used. The optimum
levels of inputs with existing levels along with output are presented in Table VII.
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As expected, the optimisation of resources on all categories of beneficiary and non-
beneficiary households indicated that a part of capital should be transferred from green
fodder, dry fodder and labour to purchase more concentrates for feeding the animals. The
reallocation of limited capital had improved the milk outputon both the groups of households
in all the seasons. However, the increase in milk output through optimum allocation was of
limited significance in the case of non-descript cows in all the seasons on both the groups
of households as it was less than S per cent in general, but the optimisation of resources
significantly increased the milk output in the case of cross-bred cows in the summer (by 8
per cent) and rainy seasons (by 10 per cent), in the case of graded Murrah buffaloes in the
summer (by 6 per cent) and winter seasons (by 7 per cent) and in the case of local buffaloes
intherainy season (by 12 per cent). Therefore, in general, the beneficiary and non-beneficiary
households were not rational in the allocation of their limited capital in the case of cross-bred
cows and buffaloes. Overall, it may be concluded that the scope existed for optimisation of
resources in increasing the milk output of buffaloes and cross-bred cows.

CONCLUSION

The foregoing analysis indicates that the concentrate is the most important input affecting
milk production. The regression coefficients of this input were positive and statistically
significant in all the equations fitted, indicating that the farmers can increase their milk
output by feeding more concentrates to the animals on both the groups of houscholds. The
regression coefficients of green fodder and dry fodder were also positive and significant in
most of the equations fitted. The coefficient of stage of lactation was significantly negative
for all the breeds of animals. The analysis indicated that milk yield was higher in the winter
season than in the summer and rainy seasons. The optimisation of resources with the existing
capital indicated the possibility of increasing the milk output in cross-bred cows and buf-
faloes by diverting a part of funds from green fodder, dry fodder and labour to concentrates.
The final analysis suggested a significant scope for raising milk production by readjustment
of feed inputs in all the seasons on both the beneficiary and non-beneficiary households,
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