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INTRODUCT ION

TR T

Traditionally, dairying has figured as a mere adjunct to
the farm enterprise - mix in India. Keeping of dairy animals
was mainly associated with using of secondary farm produces,
provide sufficient traction energy and milk was an ineildental
product mainly meant for hows conspmption, With the gradual
awarenesy of nutrition in Indian dlet, uniform gecceptance for
milk to be incorporated into diet by all, including nonproducers,
on the basis of its international desirability, milk prodoction
was incorporated in Indian farming system in an important way in

mixed farming situation,

Despite its acknowledged imporiance milk production in the
country since 1940 did not register more than 1.1 percent per
annun growth rate as against more than 2.5 percent per annum of
population accentuating aﬁgeady fragile imbalance of demand for
and supply of milk in India. It has been increasingly realised
that dairy development can be identified as harbinger of bringing

cherished socio-economic changes removing regional imbalance,



knnancement of wmilk production is tnen precendition to a ehain
of favourable linkages leading to enihancement of standard of

living of millions of small, marginal and landless farmer fami-
lies,

It siiould, however, bhe recognised that milk production is
a biological process and crucially depends on genetle, nutritio-
nal, economic and managerial resources at the command of a farm
family, Daliry, thus can not progress unless sll these factors are
comhined under optimal condition by a econdmcive management, Milk
production, in essence, can be profitable under twe conditions
nemely : 1) supply of autrients required for milk production
as cheaply as possible and (ii) higher levels of production by
the dairy cow, 80 that the proportion of feed cost to cost of

milk production could be kept low.

The present economic conditions demand that not only the
individual animgls be high produwcers but should be profitable
also, The ohject of a dairy farm owner is to ensure and improve
the profitability of the dairy enterprise, Achlevement of this
desired economic goal needs an efficlent management prograame
that skillfully blends hushandry, biological and economie facto-
rs and principles, Though many factors are important in econtribu-
ting to the profitability of a dairy operation, the decislons of

the owner or operator are important,



There are marked differences between herds in the average produc~
tion per cow, Apart from differences in genetic origin, difference
in managesent practices of ihe herds is another major cause for
it, Every manager has to make for reaching decisions each year
concerning the organization and intensity of the different farm
enterprises which comprise his farm business, How effectively he
manipulates the factors of production and how eompletely he uses
his resources will in the final analysis determine the net income
ot the enterprise.lﬂowever, some factors which are important to a
high net income, such as the demand for dairy products and the
price of fluid milk are largely beyond the control of the indivi-
dvual produwcer, The importance of making optimum use of all resour~
ces is recognised by almest every body. On most farms, machinery
is under employed. In many instances, labour efficiency can be
improved substantially by relatively inexpensive alteration in
farm bhildings and advance planning of daily and weekly operations.
Hardin (1965) has reported an exhaustive list of determinants of a
successfull manager, Among the more relevant factors, Hardin(1965)
emphalisised capability of identification of specific and definable
goals, realistic identification of problems and estabilishmenti of
prierities., For achieving success a manager has to be endowed with
energy, skill, initiative, risk bearing ability, technical compe-
tence, talent - based man power management, knowledged of marke-

ting, honesty and sound business ethics.



In the context of Indian farm situation, capital and labour
resources are limited. Each day, each week and each year, there
are several important alternatives for which money could be spent
or work applied., So, a manager has to weight the values in order
to decide which purchases to make to obtain ithe greatest advanta-
ge with the capltal available., He has to prepare a schedule of
the place and time for his work to produce the greatest net return,
There is also a need to make necessary adjustment in eropping
pattern, farm practices and resource use structure bhefore any adva-

ntage is realised from the dairy enterprise,

Studies on fthe various manageuwent practices followed in
different dairy farms in India are very liwmited and there is g
need for stepping up research work in this field, The present
study 1s an attempt to fill the critical gap in the analysis of

management in dairy farms., The study was taken up with the objec~

tives ¢

1, To investigate the differences in management
and other variables between average production
herds and high production herds,

2, To study the relationship befween various mana-
gement factors and bherd average milk proguction
and dairy farm net income,

3. To determine the most efficient use of various

resources that optimise :
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a) highest level of production per man employed

b) profitable volume of production per productive unit
c) lowest possible capital investment per cow and

d) proper margin of net return,

The study was pursued with a hope that such study will enable
one to understand the magnitude of production as affected by diff-
erences in management practices, influence of specified farm mana-
gement factors on dairy farz net income and allocation of limited
farm resources for maximizing the profit, It is thus likely that
such a study may help further improvement in production ofﬂall
types of dairy farms, With ithe help of quantitative analysis, an
attempt has been made to suggest some breeding, feeding and mana-

gement procedures for maximizing protits in delry famming.



bt o o e o e ——-«:zuxzzzzmzazzi
: e
‘r=“____~ ?
: :

“ - 4

/ H FTER 1X "
7 0 et e i ot s s s o e e £
g T Tt 8 A ke i i g S o e
oz

REVIEW OF
~ LITERATURE -



- REVIEW OF LITEBRATURE -
EEsSCEoacooesdooninsans

Dairy farming is by virtue of its nature an intensive

system of land use. Not all farms are, however, equally efficient
In milk production, Lack of land, housing, milking facilities,
water supplied, electricity, manpower efficiency ete, may all
operate to preclude milk production from being a profitable enter-
prise, Management of dairy farms calls of judicious dévalapment of
resource mix which would optimise production of milk, Considerable
literature has in past bheen reported. This chapter 1is devoted to
review the available literature pertaining to management of dairy
farm, Additionally impact of management on the economic tralts of

dalry animals has also been reviewed.

I, Management gractioes in dairy farms

Erickson { 1973 ) analysed the high and average milk pro-

duction dalry farms with the specific objective to examine certain



management factors that influence the milk production, His study
revealed that the owners of high wmilk producing herds when compa-
red with average producing herds would { a ) not use breeding and
dry dates on herd report, { b ) have a dry cow mastitis treatment,
( ¢ ) vaccinate his celves, ( 4 ) have more of his cows identifiedq
by sire number, ( e ) milk earlier in the morning in the summer,

{ £ ) have high producing cows, ( g ) feeds more pounds of grain
to average cows, ( h ) have a lower grade protein percent in the

hay and ( 1 ) have more cows with a higher veterinary bill,

Brown and White (1973) reported that 41 to 48 percent -of
total variation in herd average milk production and 90% of
variagition in income was contributed by feed costs, conceéntrate
feeding, days in milk, green feed costs and other feed costs,

In ancther atudy Brown and White (1973) cobserved the association
of five management variables i.e, herd size, amount of silage,

dry forage fed, days on posture and concenirate fed with produc-
tion. Increase in milk yield was significantly related to increase
in smount of concentrate fed, percent days in milk, total yearly

cost of feed and prices of concentrate,

Fowers (1978) observed that the management practices had
positive effects on the rates of milk production and income per
operator, Percent days in milk, pounds of concentrate fed and
body weight were the three most important variables which were

reported to be associated with increased milk production,



Crowley et al. (1978) observed that management of feeding
was probably the main factor in increasing the amount milk fat

production,

Voermans (1979) conducted a survey on 120 dairy farms with
herds of 70-160 cows, The questions related the management,labour
supply and use, housing of livestock, machinery, storage of pro-
ducts, feeding system, administration and annual production, He
observed that feeding system, housing of livestock and adminis-

tration were major factors of annual milk production,

Bratton (1979) reported that management practices do affect
rates of production and the operatiocns income, The strongest
relationships to income he noted were lbs, of concentrgte fed per
cow, % net energy from succulents, % days in milk and average age
of all cows, He further noted that farmers under 40 years of age
generally followed better management practices and earned bettier

incomes than thouse above 40

Bovwman gt al. (1980) carried aut a study based on a series
of three questionnaries ocovering calf management, mastitis control
and land and crop management from 1975 to 1977 on a rasdom sample
of 640 dairy farms on the Dairy Herd Analysis Service (DHAS).
Information on dairy cow nutrition, farm produciion efficiency and

farm productivity a8 measured by herd average production of



4 percent fat-eorrected milk (4% FCM) and income over feed
costs were colleoted. In a multiple regression analysis, 37
farms management factors accounted for 79,9 and 69,5 percent
0f the variation in herd average production and income over
feed costs respectively, level of megl and succulent {Silagea)
feeding accounted for the largest gmount of the variatiom in

produetion and income,

Fredeen et al, (1980) noted in their study that pereent
days into lactation, concentrate intake and age accounted for .
most variation in milk yield among cows in 56 herds. Sixty
percent of inter-herd variation was accounted for by body welght,
percent days in lactation, herd sigze, maize silage-roughage ratio,
concentrate intake, digestibility of 1st cut hay, age, and conce-

nitrate sexture,

a) Identification of animals

Hooven {1978) repdrtad that accurate identificgtion of
individual animals gnd a system of keeping valid records are
major pre~requisites in the effective management of large dairy
herds, Accurate record systems provide dairyman with a large
array of management information that increases the profitability

of the dairy business,
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b} Herd sizge

Speichter and Hepp (1973) observed calf mortality increased
as herd size increased from 9,7% for heyds of less than 25 cows
to 16,6% for berds of more than 85 cows, Mortality after birth
was a function of herd size, with the greatest death lossess

(4.1%) occuring during the first week,

Zyunkina (1978) noticed ithe adverse effect of over-crowding
in loose byres on dairy milk yields, He observed that temporary
over-crowding of loose byres due to irregulagr intake of cows

resulted in p drop in daily milk yield of upto 22 percent,

c¢) Effect of management fsctors on economic traits of mileh
animals

Effect of managzement factors on lactation curves was studied
by Clark (1966b) and Wallace (un dated), Clark (1969) after
examining nearly 23400 cow records concluded that strong associa-
tions existed between production and calving interval, length of
lactation and dry period, For every 30 days of lgctation over

180 days, the increase in yield was 20-25 lbs, of butter fat,

Four hundred twenty five records 0f Holstein-Friesion cows
were analysed by Ramirez and Martinez (1980) 10 know the effect
of number of days open, lactation length, body weight at calving
and 305 days lactation milk yield on total yield, Lactation length
and body weight at calving had highly siénificant effects on total

milk yieild,
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d) Housing system

Light (19668) reported that the type of housing best adopted
to a particular farm depends upon many Tactors climate, cost,
gsize of herd, personal pre:erance and the condition and layout
on the present housing system, were considered to he its major

determinations,

Mellor and Davidhizar (1973) reported that free stall barn
permitted expansion withont alteration of the milking center,

have convenient and a smooth flow of cow traffic,

Kempsier et al., (1981) noted that effects of herd size, herd
book registration, breed and pipeline mhlking were significant for
milk yield and fat content, Herds with 50-55 cows had the highest
overall average yield, They further observed that average yield
from loose-house cows was greater than that of ivied-up cows alth-

ough the difference was not significant,

e) Culling of undesirable animals

Albright (1960) found that for maintaining milk produetion
at high level, dairy cattle should be culled congtantly and repla-
ced with replacements from within or outside the farm. According
to Aurejac and Daree {1977), the optimum age for culling should be
between the sixth and seventh lactations, although this will vary

with individual animals and breeds. Kot (1977) investigated the



causes of culling in large herds. He found that sterility, low
yield, age and udder disease were responsible for 8.7, 28,45,
8.2 and 5.7% respectively, According to Darre and Senechai(1977)
two of the main reaseons for culling cows are poor milk yield
(anout 27% of the total) and sterility (about 20%), avefage
nuwber of lactation per cow is gbout 3.5, and that 50 percent

of cows are culled before the fourth lactation., Other causes of
culling include brucellosis, mastitis, arthritis, and economie

factors,

f) Quantification of management

Management has in past been defined by various workers,
Thierawf gt al. (1978) defined management as the process of
allocating an organization's inputs (human and economic resour-
ces) by planning, organizing, directing and controlling for the
purpese of producing outputs (goods and services) desired by its
consumers so that organization objectives were accomplished.
However most literature ignores its role as inpui for generation
of output. Moreover management effect as an ontput has also not
been precisely defined or measured, Often measurement of personal
traits, has been treated as synnouym to management, According to
Nielason (1962) management is human behavionr and the behavioural
antecedents can be related to the economic effect of management

hehgviour,
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The development of techniques to predict managerial
performance from behaviorgl antecedents had widespread impli-
cations in USA in selection of farm managers and tenant opera-
tors and extending of credit to farmers, A major problem in
studies of manggement performance was the developnent of more
adeguate measures of performance to serve as criterion variabl-
es, Harrington (1964) atated that the development of useful
predictive measures was largely dependent upon the development

of reliable and valid criterion variable.

Wwith the prohlems involved in developing measures of
management performance, some researchers in USA had used
various kinds of rating techniques, Profesgionals rate the
managenent ability or performance of operators they Know mecor-
ding to some specified criteria, Such technique was used by
Me Cormick et gl.(1959), Mac Eashbern et al.(1962) and Justus
et al,(1968), Indirect versions of rating techniques was used
by Reiss (1984) ,

1i, Management factors and met dairy farm income

Early studies on the relationship of farm management factors
to income made use of tabular analysis or simple correlation proce-
dures, Such studies have been of value in pointing out the varia-

tions in net income that occurred as the value of one management
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factor varied, The procedvres however falled to furnish me anigg~-
ful information of the relative value of farm management factors

in explaining variation in net income among fama,

Kyle (1953) made use of multiple linear Correlation analysis
to study the relationship of five farm management factors to net
farm income on Indiana farms of U.S,A., using farm account records
from 1946 through 1950, Although the majority of the farms were
corn-hog operations, the study was of interest because of the
method of analysis, A wultiple correlation coefficient of 0,66
was obtained., Partial correlation coefficients : number of tilla-
ble acres, crop yield, percent tillable acres in corn, work units
per man, feed fed per tillable écre were respectively 0,77, 0,33,

0.24, 0,18 and 0,14,

Albright (1962) utilized cost accounting records for a five
year period on 39 Los Angeles countyy comsercial dairy fams,
dultiple regression analysis were conducted to sscertain the rela-
tive importance of Individual production factors as they affected
percent return on capital invesiment. Statistical analysis of these
data indicate that tﬁa most important management factors were
production cast, roughage, concentrate, labouy herd replacement,

total operating cosgts, gquality of milk fat sroduced and price
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received for wmilk fat, The size of kerd, cows per man, hours
per cow, dry cow percentage, culling percentage, investment
per cow and feeding effeciency were constituted group of lesser

important factors,

Speicher and Lossiter ( 1964, 1965) studied the amsocia-
tion of farm management factors with daify farm net incone,
Fourteen farm managewent Tactors were found teo have their asso-
ciation with net farm inoome and all of them were significant

( P/ 0,05 ) in explaining variation in net income,

Beynon and Langley {(1965) investigatedi the relative
iﬁportance of certain factors in profitable milk produetibn.
Thelr study revegled that density of stocking, milk yield per
cow, price received per galion milk, costs of concentraie and
fertilizer per forage acre together explained 75% of the varia-
tion in gross margins, The two major factors determining gross

nargins were density of stocking and milk yield per cow.

Brown and Elrod (1966) estimated the milk production nost
and returns from 80 herds in Georgla with an average herd sige
of 63 cows and an average annual yleld p#r cow of 10629 1b,

4% fat milk, Average snnual milk production costs were § 36000
per farm and $ 571 per cow, the main components of costs inelu-

ded feed, investment, labour and management amounting to
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43, 21, 15 and_ﬁ% of the total costs respectively, Annual net

returns average # 8520 per farm and $ 137 per cow,

Miller (1968) and Brown and White (1973) studied the linear
relationships between various bard management factors and income
over feed cosis, They observed that milk price and milk production
were positively associated with income ovér feed cosits while feed
cost per 45,4 Kg, milk, grain prices and other feed costs were

negatively related to this economic measure of herd managenent,

Speicher and Brown (1970), based upon the data from 332
dairy fama, reported the clogse relationship between the pounds
of milk s0ld per cow and annual income per cow, They observed
when the annual milk sales per cow were between 10 and 11 thousand
pounds, income per cow including milk and cattle income totaled
$ 691, However, total expense per cow average $ 683 for a net
annual return per cow of only § 8, When milk sales per cow avera-

ged 1600 lbs, net annuel return per cow was § 141,

Null {1977) made use of crossiabulation analysis and pearson
correlation to know the effects of 13 management factors on farm
income, Among the practices that scemed to show the most observa-

ble relationships to lasbour and managemeni income per operator



were: lb. concentrate fed per cow, percent net energy from
succulents and average age of all cows, The practices showing
the greatest effect on milk sold per cow were : concentrate
fed, average body weight at first calving, average age of ail

cows and average number of days 4ry.

In Belglum, Devisch and Helleman (1978) analysed the
cost price of milk and reported that labour gost contributed
more than 40 percent, other fixed and variable costs could
make up 20-35%. Cost price of milk decreases markedly with
farm size due to economics of scale in use of labour, The
study aonclus;ggly revealed the superiority of increasing

milk yields than to expand the dairy herd,

Carley {(1978) and Ovinge (1979) studied the average net
income from dairy farms, They investigated the effect of feed
cost, overbead cost and ealving interval, Feed cost and labour
cost were the primary factors to determine the net inconme from

dairy farms,

III, Managewent factors and herd average wilk production

There are some major differences in the various managemeni
practices followed in different dalry farms which affect their

average mllk production.

1?
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This average pnroduction is the uwltimate concern of the dalryman

in kis ronle as manager of that busineés. Dalrying as practiced

is basically a mesgns of marketing the products of land and labour,
Un&er such a system of farmiﬁg it is to bé expected that factors
snch as the cropping system, crop éielda, gize and organiéatian

of the farming operating play an important part in determining

the level of prbduction resulting from the operation of fhe dairy
farm, The religbility of Dalry Heard Improvement Association
{DHIA) herd average records for characterizing herd management
variables has ﬁeen reported by Miller gﬁ‘gl.(1968). They reported
that herd management variables which are measured more objectively
such as milk yield, pervent days in milk, milk pré#ce, feed costs
and concentrates fTed are measured and repérted with considerable
accuracy in the DHIA record while more subjectively measured
variables such as succulents and dry forage fed were less reliable

in characterizing herd ﬁanagement.

Miller and Dickinson (1968) and Miller (1969) have shown
that management practices related to feeding, particularly
amounts of concentrate and reporductive efficiency (percent days
in milk) had the greatest value in predicting herd average milk
proquetion in Holstein herds and were the most important charac-

teristics common to higher producing herds,
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Annon (1971) revealed that the mean milk yield of cows
enrolled in Dairy Herd Improvement Assocciation in the U,S.
increased from 9713 1bs, of milk in 1956 to 12307 1lbs, In
1867, During this same period, the average annual milk produ-
ction of all other cows in the U.S. inereasedlfrcm 5809 1bs,
to 8439 1lbs., These higher levels of wmilk production was the

contribution of Al,

Daily milk yields and calving interval has a negative
correlation { Hegelschuer and Hemm, 1971 end Sznajder and
Wycisk, 1974). Their results showed that highest wmilk yield/
day of calving intervals, both in the immediate and the follo-~
wing lactation was aechleved with s calving interval of

The mean milk yields/cow as affected by purchase of
heifers to enlarge the herd depends on many factors including
the time when the heifers calve and are added to the herd, thelr
age at calving, the relationship between ege and milk yileld per

standard cow (Ettema, 1973},

Brown and White {1973) studied the management factors
associated with herd average milk yield utilizing a total of
1380 Guernsey, 13814 Holstein and 804 Jersey Dairy Herd Iaprove-
meni yearly herd average records from eight eastern and south-

castern states completed between 1985 and 1970 in U.S.



The independent variables were concentrates fed, succulents fed,
dry forages fed, perceunt days in milk, price of grain, other fed
cogts, price of milk, herd size and days on pasture, Concentrate
feeding, percentdays in milk, grain costs and other feed cosis
were major management factors associated with herd average milk

production;

Pejin and Lyesov (1973) reported that the relgtionship
between milk produgtion and fed costs was hest expressed by
an increasing function with slowly decreasing marginal produc-
tion., The relationship between milk production and feed consump-
tion (especially concentrates) was a rising curve of steadily
increasing gradient, suggesting poténtial for further increase
in production, The relationship between milk production and

salaries showed g similar curve,

Rosselet (1974) compaired high (4330-4700 kg, per annum),
average (3800~4229 kgs, per ammum) and low {(less than 3800 kgs.
per annutt) milk producing herds in relation to management
fasctors, His study revealed that the group with highest yield
wna characterised by lower average age of cows (65,7 months),
lower age at ist calving (31 months), higher concenirate costs
per head and more intensive fodder growing {less forage area

per head but higher costs per forage hectare),
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' The economics of high milk production were also discussed in
relation to price of concentrate and the milk to meal price
ratio and the vorrelation between milk yield and concentrate
eosts.was examined, Bosnie {1975) also reported similar results
and eonfented that milk production was highly dependent on

feed and labour costs and sale price of milk (correlation
coefficient 0,96), milk production increased with increase of
expenditure on feed upto D 4000 per cow per year, when it

reached a maximum of 4162 kgs,

ierdon (1979) utilized regression analysis to detérmine
the effects of different variables on milk production { per
hectare and pexr farm) during 1974 in 124 farms in the provinces
of Valdivia and Osorno, Chile, Number of cows per hacter and
area used for dairying were found to be major factors affecting
wilk production per hacter bhut concentrate expenditure per cow
and ailage volume per cow had less effect, Total milk production
per fam decreaged with 1ncreas§ng age of farmer and (to a lesser
extent) with increasé in the area used for dairying, 1t also
registered decrease with incressing rain fall, being highest on
faras with only 1000-13000 mm precipitation, Milk production was

highest on recently formed soll and lowest on loamy soils,

The report of Giacver (1979) examined the factors
influencing yield levels and discussed profitability of varying
these factors from the point of view of both social cost benefit

and the individual farmer,



The five factorsg considered were quantity of coencentrate per
cow, quantity of roughage, quality of roughage, herdmanship
and genetic endowment of cows, The moecligl cost bemnefit analysis
suggested the necessity to reduce concentrate input, improve

roughage'quality by growing more roots and cutting silage early,

IV, Resource uge efficiency

Maximization of profit is the major consideration for any
business enterprise for its success in the long run., The profit
can be maximised either by inoreasing the value of sutput from
a given resource-mix, or by producing the same quantity of the
product with the minimum cost, In a competitive market, prices
are exogeneous to an individual because there are large number
of persons who are individually producing very small proportions
of total production of a commodity, The only alternative 1is thus
to reduce the cost of production through retionaligzation of
resource use, Feed and labour are the pringciple inputs in milk
production and the former, particularly concentrates from a
eritical input, Feed costs glone constitute nearly two~third of
the total cost of milk production, Concentrates, in turn,
represents a substantial portion of this cost, In view of this,
a study inquiring into the maximization of milk yield with limited

resources, assumed considerable importamce.



a) Production funotions and econouilc optiwa in milk production

Albright et gl, {(1964) used Cobb-Douglas form of production
funetion for large commercial dairies in los Angeles county fromi955-
19680 for optimazation of resources used. He optimized the resource

used by ecaleculating the uwarginal value of productivity of diffe-

rent inputs.

Kreftt (1967) tried to interpretate mathematically, the
milk yields and heeping costs in 1964/65 of 1300 cows oﬁ B4 farms
and estimated by geomatic specification of cest-milk yield relati-
onships, The result out maximum gain calculated from this speci-
fication per cow was at a milk yield per cow approaching 8000 1it,

per year.

Brigmane et al, (1970} analysed the labour productivity in
dairy Tarming by using production function model, They caleul ated
the labour {(man days) per 100 kg. milk, The results revealed that
2,12 + 0,07 labour mand-days per 100 kg. milk were required,

$imilarly number of cows reguired per milker was 13.58 + 0,10 ,

A metnod of determining the economically optimum yield level
of a cow was presented by Krefrt ( 1973) which involved the use
of a second order parabolic equation for specification of cosi-
yield relationships of milk ppoduction , In order to specify milk

production process, Singh and Jha (1975) fitted linear,Cobb-~Douglas,
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quadratic and square root forms production equation for economic
optima in wilk production, They finally chosen Coob-Douglas type
of production funetion for presentation of economic analysis on
the basis of their inherent conformity to production logic and
also the significance levels of the variables, The functions were
fitted for Marrah and non-deseript buffaloes seperately season
wise . Their finding revealed that farmers cared more for the
Murrah than for non~descript buffaloes, leguminovs fodders were
the cheapest source of nutrients and significant increase in the

wilk yield could be obtained by & reallocation of feed inpuis,

losif et agl, (1977) wmake use of Cobb-Douglas funetion to

analysis the relationship of milk production per cow (Y} to
labour costs per cow {L) and material costs per cow (M) for
the four calender years 1970-1973 in Romania. The relationship
indicated that marginal productivity of labour amounted to more
than twice that of material cost, The function generated econo-
mics of scale whieh could indicate that resources used in the
sample cows couldbe augumented more for economie production of

millk,

b) Use of Linear programming technigue

Linear programming technique has been successfully used for

achieving the objectives of profit maximization or cost minimiza-
tion in any production process and milk production is also not
an exception, Dalry scientists commonly use this technique to

caloulate last-cost, nutritionally-balanced dairy rations, both



with or withoui matrix generations,

Kikomoto (1961) eollected data from five famus in a semimo-
untain village in 1960, He analysed data on land and seasonagl
labour used in dalry farms by linear programming, Murthy (1965) -
was the first to employ linear programming technigue in anfmal
feeding probles in India. He worked out least cost feeds from
among & few feeds for various level. of milk production and for

two different price situations.

Metzger (1968) developed a linear . programming model to
determine optimum resources use and management practices for
the waximization of net return in each of eight representative
dairy farm situations, The model provided for alternative forage
crops, harvesting method and fertilizer level and for alternative
grain feeding levels, The effect of level of milk price was also

considered.

Nisar and Elterich (1972) determined the optimal farm income
for large size dairy farms with 317 and 298 acres of eropland,
They also used linear programming techniqgue to determine the most
profitable organization under variable milk price. Neves and
Tollini {1973) vsed linear programming for resource allocation and
combination of activities in dairy farms with the objectives to
develop empirical models characterising the organization of four

different sized dairy famms of diverse types given the iInitial
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array of resource constraints {land, Lanour and capital),
technology and produet and factor prices. The effort resulted

in determination of the optimal organizations for the four diffe-
rent sizs dairy operations which in effect examine the differen—
ces,if atall, between the actual and optimal farm organizations,
This was followed by presenting suggestions that could aid both

private and publiec decision-makers,

Kanlon et 31.(1975) used the linear programming technique
to find out the levels at which the dairy {miloch cow and buffaloe)
could profitably enter the production programmes of the farmers
of Punjab, Land, labour, capital and farm yard manore were the

congtraints in their stuiy,

-

./ Verma and Pant (1978) studied the existing eropping pattérn
and suggest the adjustments in it to incorporate the dairy enter-
prisc optimglly and the effect of dairy enterprise on employment
and farm incomes by utilizing linear programming technigue in
Jalpur district of Rajasthan, Land, labour, capital, manure and

tractor and bullock power were the limiting factors in their study.

Jounes et al. (1980) reported that the using linear progra-
mming one could have the reasons why certain feedstuffs should be
included in the ration to affect the economicea 0f milk production,
decisions to sell on'farm produced grain, evaluation of the adegu-
acy of forage supplies and like,

aaou«.mgo;{éooouuo
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METHODS AND 3ATERIALS
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It is proposed in this chapier to present methods and
materials chosen to meet the objectives of this study, A
brief discussion of methods and concepis used in the discu~

asion is also projected in this chapter,

1. Selection of Dairy Farus

Commensurate with the nbjeetives of this situedy, the
selection of dairy farus was asccomplished by purposive selec-
tion of 4 Military, 6 Institution/University, 2 State Govern-
ment and 4 private dairy farms, From these farms, data coliec-
tion was restricted to only Holstein X Zebu cattle (H.F.Cross-
bred) and Murrab buffaloes, This was mainly done to preserve

the uniformity of the data from geneitic variances,

The input-output information of milk production was collec-
ted for a period of five ycars {1975~79). In addition,informations

for Murrai buffaloes of some village herds under the Operation
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Research Project of National Dairy Research Ingtitute were

also ineluded.

The details regarding location of the famms, species and
period for which informations were collected are presented in

tﬁhle - 1.

TABLE - 1

e Tl e e v
-t

DETALILS ABOUT FARMS

Farm's lecation Species Period
i 2 3

A, Military Farms @
silitary Dairy H.F. Crossbred 19751979
Fara, Ambala. Murrah buffalo 1978~-1979
Military Dairy H,F.Crossbred 1975-1979
Farm, Meerat. Mdurrah buffalo 1975-1977
Military Dairy H,P. Crosshred 1975-1979
Farm, Agra, Murrsh buffglo 1875-1978
Military Dairy H.F.Cross~bred 18751979
Farm, Lucknow, Murreh buffalo 1975-1979

B, Institution/
University Farms:
National Dairy H,F.Crossbred 1975~-1979
Research Institute, surrsh buffalo 1875-4979
Karnal. _
Southem Reglonal  H,F.Crossbred 1975~1979
$tation,N.D.R.1., N
Bangalore, '
Demonstration Unit Murrah buffalo 1975-1979
of N.D.R.I,,Karnal,
Eastern Regional H.F. Crogsbred 1975-1979

Statiﬂn,ﬁ.n.ﬂ. IC )
Kalyani,

Gontd....



Gontd, table-i

1 2

3

C.

De

Veterinary College durrah buifalo
Farm, Matbura
C.S.A.K, V.V,

Cattle Breeding H,F. Crossbred
pProject, B.C.K.V.V,,
Haringhata.

Stete wovernment Farms!

State ILivesiock Farm,
Kalyani. H.¥. Crossbred

State Livestoek Farm, Murrah buffglo
Mathurikund Mathura.

Private Farms 3

Nirmal Kennedy H.F, Crossbred
Centre Dairy

Farm,Green Park,

Jessore Road,

24-pgs, (W.B,)

Rama Arishna Ashram H,F. Crossbred
Datry Farm, Murrah buffalo
Narendrapur, 24-pPgs,

West Bengal,

Kamgl Dairy Farm #,F. Crossbhred
Private Limiteq,

Ashok Nagsr,

Maniktala,24-Pgs.,

West Bengal,

Express Dairy H.F. Crossbred
Private Limited, Murrah buffalo
Bebhala,Calecutta-35

19751879

1975-1979

1875-1979

1975-1979

1975-1979

1975-1979
19751979

1875-1979

1975-1879
1975-1979

Contd....



Contd, tggle - 1

U, B.P, Villgges ;

Bhainkhnrd Village Murrah baffalo 1979
herd, Karnal(Harvana)

Sanghoa Village herd Murrah buffalo 1979
Karnal {Haryana). S

Tikri Village herd Murrah buffalo 1979
Karnal {Haryana).

Kailash Village herd Murrah buffalo 1979
Karnal {Maryana).

Uohana village herd Murrah buffalo 1979
Karnal {Haryana),

Shamgarh village herd AMurrah buffalo 1979
Karnal (Haryana},

The nerds were divided into two categories ~ high
( average yield of more than 6 litres for H.F, Crossbreds and
more than 3 litres for Murrah buffalo herds) and average
{ 6 or less litres for H.F. crossbreds and 3 or less litres for

Murrah buffaloes).

2. The data :

The present analysis is based on the secondary data
collected from sixteen or.anised dairy fams and primary
data from six villages under Uperationail Research Project of

National Dairy Hesearch Institute, A total of 65 gets of
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observations for H.F. crossbred cattle and 53 sets of ohserva-
tions for Murrah buffaloes were collected. The data pertginead
to collegtion of information on the different inputg. used,
guantity of milk and dung produced, number of animals sold and
thelir ﬁonetary values were collected. Addltionally, management
practices with regard to feeding, breeding, milking, calf
rearing, labour utilization etec. were also documented, The figu-
res on expenditure of each farm's layout, buildlugs and equip-
ments were recorded from the account sections of each organised
farms under the present study. The data on salaries, wages and
allowances paid to ihe employees and number of workers of each
organised farm and expenses on eleciricity, fuel and water were
also callected from the records of the accounts section of
respective farm under study., The above figures for individual

farmer in ORP were calculgted from collected primary informations.

3. Methods of analysis

A, tuantification of management

A production analysis (Heady and Dillon, 1961) was used
to study the general pattern of the productivity of resources
used in the farmse year wise, A production function is simply

a wathematically stated relationship between inputs and putputs.
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A production function of following type was estimated

for each year from 1975 to 1979,

Taking Logarithas,

In these production functions, estimated income was
considered as the dependent variable (Y) and the selected
regources considered as independent variables were xi

(number of eows ), X, (total labour cost), Xq {operating

2
cost), X, {non-animal capital), X (hay equivalent in ton$: )

and Xg (tong of concentrate), "a" was a constant,

The estimated coefficients ( b values) in the above
equation were the elasticities of production of their respec-
tive Inputs. The elesticities indicated the percentage change
in total income that would have resulted from a one percent

change in that input,

A residual was computed for each farm in each year by
substracting the logarithm of total income as esiimated by the
production function frow the logarithm of the actual total

income received as follows :



Hesidual = log Y - Log Ye . . x (11)

wherye Y = gotval income received and

Ye= estimated income,

Since the residuai was in logarithms, it was the ratio of
actual income to estimated income, The guantities of inputs
( X, through Xg) used to estimate income were those actually
employed in the farm, Thus the deviation represents the effect
of agny inputs omitted from the production function, as well as
random or luck elements. Using this deviation as a measure of
manggewent performance, dairy farms were ranked within years

and the cosisiency of performance over the five year period

were nlso studied,

B. Rank correlation

Correclation between ranks of dairy farms baéed on
nroduction analysis and percent return of ogpital investment
were caleulated separately foxr both the H,P, crossbred cattle
and Murrah buffale famms using standard procedures (Spearman,

1804 ) .

The rank correlation R was caleulated by the following

formula @

R = 1-’ LY v & (iil)



where d = the difference between the two ranks of a farm,

n = number of observations.

Then the coefficlent of correlation " r " between the
two ranks was calculated as follows : |

77

8

r = 2 8in (

R ) ‘e .o :__- {(iv)

C. Coefficient of concordance

To tegt thé hypothesgis that the annual ranking was raddonm,
against the hypethesis that there was comnsigitent year to year
pattern in the rankings, the coefficient of concerdance
(Kendall and Smith, 1939) was used, The mathemetical model

used for the purpose was

w e {(v)
w?(n%-n)
Where W = ocoefficient of concordance,
m = nomber of yeers,
n = number of fams and
8§ = gum of the squares of the deviations of
the total of the ranks assigned t0 each

farm from u ( n + 1) / 3.



D. BRegression procedures

i) Model Speaifications

Multiple regression procedures of linear as well as
nonlinear specifications were stipulated to establish the
relationships between various management factors and both
herd average milk production as well as net income of dairy

farms,

The independent variables for explaining variances in
net income were (1) herd size, (ii) total milk produection,
(iii1) wilk yield per cow, {iv) percent days in milk , (v)
concentrate fed per cow per year, (vi) succulent fed per cow
per year, (vii) dry forage fed per cow per year, (viii) feed
cost per cow per year, {ix) feed cost per 50 kg. milk produced,
(x) milk price per litre, (xi) fat percentage of milk, {xit)
mmber of labour employed, (xiii) number of tillable acres of
land, {xiv) concentrate price per kg, and (zv) number of cows

per man employed,

Thewdependent variables employed for explaining variances
in the herd average milk production were (i) herd sige, (ii)
percent days in milk, (iii) concentrate fed per cow per year,
(iv) succulent fed per cow per year, (v) dry forage fed per
cow per year (vi) milk price per litre, {vii) concentrate price

per kg, and (viii) number of tillable acres of land,



3h

The lineazr smathematical model was :

Y =b_+ Bix + bzx2 + er e + b x

[+] 1 nn L (Vi)

where,

Y = dependent variable,

bo = intercept i.,e, the expected value of 'Y' when

xl y Xy . X, Wwere each zero,

1 hz . bn = ¢cpefficients of linear partiad

regression of 'Y’ on X9 Xy e X .

The quadratic wathematical model used was

Yij =b, +b x4 b; xﬁ .o . (vii)
where,

Yij = dapeﬁdant variable of ith vear of jth farm,
b0 = general ﬁean,

th

x, = the k' independent variable corresponding to

the 13® ovservation,

g = the partial regression coefficient

corresponding to x, ,

th

xﬁ = the squnare of the k = independent variable, and

b! = the gquadretic regaression coefficient corresponding

to xg .



E, Correlation procedures

The correlation coefficient among herd average variableg
and net lncome variables were calculated using standard statis-

tical method (Snedecor and Cochran, 1967)

n
) = X Y.
- i= 4 ¢ 71 . ‘e (viii)
xy .
Vn n 5
= Xj = Yi
i=3 i=xg

were x, and y; were respectively deviations from mean of

. vayiables N '
independent and dependent/specified in (vi) amd (vii) ,

xi = squares of deviations from the mean squares for 'X',
y? = squares of deviations from the mean squares for 'Y’,
x;¥y = cross products of deviations from the meén of

the two vgriables.

I®, Production functions

To establish input-output relationship, production
functions were fitted separately for both H.F. crossbred cattle
and Murrah buffaloes, Linear, Cobb-Douglas and quadratic forms
of relationships were employed for the purpoese of goanming the

" hest-fit " gpecifications,

The veriables included in the production functions were
as follows !

Y = ( X, 5 %51 Xg o X4 X )



RE:

where,

i)

a)

b)

e)

Y = anmal milk production in litres per aduif animal,

Xy = tong:s of hay-~equivalent fed per year per adult
animal,

-]
it

2 Kilogramuwes of concentrate mixture fed per year
per adult animal,

number of lgbour employed per year per adult

o

X, = number of tillable acres of land per adult animal,

Xs

1}

annial operational costs other than X, to X, per

year per aduli animal,

Specification of production functions

The specification of production functions were @

Linear :
Y =Db, 4+ b,x, +bX, + DXy + b,x, + byxy .. (ix)
Cobb-Douglas:
b1 b2 b3 h4 bb
Y =Dz . X, XU o X . Xg oo (x)
Quadratio 1
Y = b°+ blxi + bzx2 + baxs + b4x4 + b5x5 -

2 2 2, .3 2
bexy - box, = bgXg = byx, =~ B,q x5 ¢

b,y Xy Xy + by, X, xg 4 by x X, 0
b, Xy Xg+ big X, X5 + Byg X, X+
+

b, Xy By + byg Xg X, *+ Pyg Xy Xg

(xi)

bgo X4 xs LR L
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11} Production maximizing quantities of inputs

The guantities of different Inputs which maximize the
wmilk production was calculated with the help of " best~-fit "~
production function on the premise of marginality prineciple
which 1mplie§ naximisation of output from the fixaa producing
unit when the marginal products of 'n' resources are simulta-~
neously equated to their respective prices divided by the
prices of the produet. The prices of inputs and output were

taken as their average prices for five years (1975-1979).

The specification of conditions were obtained by
differentiating the ' best-fit ' production function with

respect to Xys Xy 0 Tgr Xy Xg respectively as given

helow :
g—z = -—--1- e x
.dxi PY
&y - Pxy . (x1ii)
dxz Py
px
&y -3 v (xiv)
dx3 _ ay
. fiad
gx = """"";4' LY (XV)
dx4 Py
px
ﬂ! = """""§ ‘e (X’Vi)
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G, Optimigsation procedures

Linear programming

In order to optimise dairy incomes the Linear Programming
wodel was employed, It is a matter of common knowledge that
feed, fodder, land, labour and capital are the limited resour-
ces on any dalry farm, Optimal allocations of these limited
resources are the main objective of every farm manager, Linear
programming ie a systematic and accurate method of determining
mathematically the optimum combination of inputs g0 as fo
maximize the income or minimigze the cost within the limit of
availgble resources, Land, dry matter content of green, concen-
trate and dry forgge, land and operating cosi were treated as

constraints in the formulation of problem on dairy fam,

For caleulating the dry matter (DM) content of feeds and
fodder, it was assumed, that green fodder, concenirate and

dry forage were having 20%, 90% and 90% dry matter respectively,

i) Selections of activities

In order to determine an optimal programme for different
farm sizes, H.F. crossbred cows and Murrah buffaloes were
treated as two alternmative activities, Linear Programming
technique wgs used in those dairy farmus, where these two species
of cattle were reared, An adult cow or buffalo was considered

as one activity,



ii) The model

The optimal plans were devaloped through Linear Programuing

analysis using the Tollewing model,

Maximize : 2z = b, X, + Py X, - (xvii)
subject to
8,9 X, + . By Xy b, {1and)
ayy X, + 85, X, ¢ b, (M) ,.(xviii)
85 X, + By, X, .éi hs (labour)
8 X, *t  Byy X, < b, (gﬁi?ti“g

X 2%, 9 O

where

A = total income from milk to fixed farm resources
annually,

Py = annual return per real activity
aij = the input-output cocefficient of ith resource
and :jth qetivity

Xy = level of jth activity,

4, Concepts used in the study

Total income

Total cash received in a year from sale of milk,dung amd

animals,
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Net income

Total income minus total expenditure,

Operating cost
Total expenditure incurred in.feeding, labour,depreciation,
net of inventorv change and rents and taxes,

Total labour cosi

The total annual expenditure incurred in permanent and

casual labhour,

Non~gnimg1'capitg§

They are the cost of fixed assets like cattle shede, land,
machineries and equipments,

Hay equivalent

Hay equivalent is a measure of green fodder, hay {(dry)
and silage fed, It was computed by sumaing up of factors
obtalned from total green fed d&ivided by four, total
silage divided by three and total tons - of hay reported
over the whole years,

Total succulents/concentrate/dry forage fed annually

It was calculated as the ratio between total succulents/
concentrate/dry forage fed annually to total number of
adult units, |

Graln price
Annual average price pald for one Xg. of concentrate,

Feed cost per cow

It was computed on the basis of aduli animal unit, It
was total Teed expenditures annually involved in a adult

gnimal unit,



Foed cost per 50 Kgs, milk

It was the total feed cost incurred in the production of

50 kgs, of milk,

Herd siaze

It was the total number of adult animals, This ine luded
miloh, dry and pdult male animals. It was ocaloulated as

average number of mileh, dry and adult male animals for

12 months,

Herd average milk produgtion
It was the ratio onf total milk production to total number
of adult females ( in milk and dry ) .

Milk yvield per cow {wet average)
It was calculated as ratio between annual milk production
and average number of milch animal per day for the whole
period constituting 365 days.

Milk price

- Average price for a litre of milk in a particular year.

Percent days in milk

It was conputed as ratlio between lactation length and

calving intervel and was expressed as percent.

Number of man employed

It was calculated on the bavis of average number of lakour
( permanent and casual) employed each month in a year. The
number of casual labour was caleulated on the basis of
elght hours daily basis. The part time permanent labour was

also estimated on the basis of six and half hour g day basis,



Numbexr of cows per man emploved

It was computed as the ratio between total number of 
adult cows in the herd and the total number of man’

esmployed averaged over the year,

Number of tillable acres of land

It was the number ef total acres of land used for

eultivation taroughout the year.

"
e
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Commensurate with the objectives of this study the results

have been presented in the following three aspects :

1. Quantification and docunentation of the managerial
e lements,
11, Relationship between management factors and herd

average milk production and net income,

IIi, Efficient use of wvarious farm rescurces for optimum

production efficiency and profit from dairying enterprise,

I, Quantification and documentation of managerial elecments :

In most dairy farms the income from milk must represent
from 80 to 90 percent of the total receipts, Other sources of
income can include cgttle sples and manure, The income per cow
is governed most by the level of milk production and the fat

percent of milk, Thus high herd average milk production is one



of the major characteristics of profitable dairy farwing,

Efftcient mnanagement must be able to generate higher milk

production, Differences in the management practices from

one farm to another are thus likely to be reflected in herd

average milk prodmnction,

a) Performance differences between high and average herds:

In order to bring out managerial varliations on herd

productivity the relevant data were collected and the same

are set out in table - 2,

-1

AVERAGE ECONOMIC TRAITS OF TWO CATEGORIES HERDS

N TN L N T N o O I N R ST RRERE T

} H.F.Crossbraed herds
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Murrabh buffalo herds

Attributes i
High

produc-‘
tion,

Average berd
size (No.) 404

Mean millk
production
(111’-1’93) 8,39

Lactation
length{months) 10.62

Calving
interval
{months) 14.40

Average
produc-—
tiﬂn- :

ik ity ity it S e . e o
RO RN ERE

3.63

13.22

HBigh
Produe-
tion.,

N o N N L S RIS SRS RSISEER

4.52

11.21

Average
produc-
tion,

2.26

14.50

—— o A vy e v s A v Al AN de Ay AR I g e b A i it sy i AT AL g L P e A sty UL A S e T s S W v gy i o et rme ew e e ey
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It can be scen from table — 2 that the meagn wilk produetion
for hish and average production herds of H,F. crossbred cattle
were 8,39 and 3,63 litres respectively, For Murrah buffalo, these
figures were 4,52 and 2,26 litres respectively, The mean herd
sizes in high snd average production herds were 404 and 287 in
H.F. oroasbred cattle and 214 and 148 in Murrah buffalo, The
berd sizes were larger in high production herds of two specles,
This was possibly due to the availahility_of more lénds for fodder
cultivation, In H.F. orossbred cows, the lactation length and
calving interval in the herds of aversasge production gronp ranged
from 12,25 to 14.50 nonths and 14,77 to 18.70 months respectively
whereas in the hefds of high production group the ranges were
9,90 to 11.40 months and 12,70 to 15,84 months respeciively, The
everall average lactation length in the two categaries of herds
were 13,22 and 10,62 months and that of calving intervals were
16.73 and 14,40 months, In case of Murrah buffalo the ranges for
lactation length and calving intexrval for high production herds
varied from 9,10 to 13,30 months and 13.5b to 17,80 months respec-
tively whereas in average production herds these were 12,60 to
15.50 months and 18,10 te 21,310 months, Average rigures for
lactation length and calving intervael of high production herds
were 11,21 months and 14,90 months and these for average produc-
tion herds were 14,50 months and 20,20 months., The average calving

intervals in high production berds of H,F. crossbred and Murrah
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buffalo were shorter than that of average produciion herds,
Similagrly the lactation periods were also of standard lengths
in high production herds of two species, These indicated that

cattle in high production herds were regular breeders,

P} Managerial variation of high and average production herds:

Table - 3 presents the differences in management practi-~
ees and other variables between average and high production
herds of 11,F. crossbred and Murrah buffaloes respectively, The
inforumation present summary of management practices in five
average and eight high production herds of H.F. crossbred cattle

and eight herds in each eategories of Murrah buffaloes,

in case of average production herds of H.F., crossbred

cattle, fodder were offered iwo times g day in the manger, The
timings for stall feeding were around 8,00 A.M. and 5.30 P.d,
in the morning and evening respectively, The concentrate was
offered at the time of nilking only. The cows were milked in
stalls twice daily in the morning at about 6,00 AM, and in the
evening at about 4,30 P.M. The animals were maintained largely
on concentrate and dry forage because green fodder.;ak mostly a
constraint due to lack of land and other facilities, Whenever
green fodder was Qvailable, it was fed uncuaffed, Due to the

non-availability of sufficient lands, grazing of cattle was not
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possible. Regarding the management of young stock, the calves
were allowed to suckle and dehorming and branding were not
common practices, Although all the classes of gnimpls were
vaccinated against Rinder Pest, Hapemorrhagic Septicaemia and
Foot and Mouth diseases, the calwves were not dewormed as a rule
against parasitic diseagses, Stall housing system was followed
almost in all the herds for all the clagsses of animals, The
average quantities of green fodder, concentrate and dry forage
per day per adult unit were 12,06 kgs.,, 6.29 kgs, and 4.44 kgs,

respectively, The average number of cows per man employed was

Pive,

In high production herds of H.F, crossbred cattle, the
animals were stgall-fed twice daily excepting for few herds
where they were fed thrice, The timings for offering fodder
in the wanger were before 8,00 A.M, and after 4,30 P, in
the morning and evening respectively, The concentrate was
offered three times a day at the time of milking, The cows
were milked three times a day in separate milking pariours at
about 5,00 A.M., 12,30 P.M., and 6,00 P,M, Green fodder was
enough in most of the herds, The animals were fed green fodder
thronghout the day in groups with little amount of concentrate
and strgw. The green fodder was generally chaffed before feeding,
Except in two farms, grazing was not practiced and the distance

of grazing areas varied from 1/4 to 1 Km-,



Regarding ihe management of young stock, the ecalves were weaned,
dehorned, branded for identification and deworming against
parasitic diseases in addition to vatccination of the animgls of
all classes against Rinderpest, Haemorrhagic Septicaemia and

Foot and Mouth diseagse, Loose housing system was followed in most
of the herds, The average quantities of green fodder, comentrate
and dry forage per day per adult unit were 45,43 kgs., 5.45 kgs.
and 2.22 kgs. respectively, The number of cowa per man employed
was Tour, There was not much of managerial differences concerning
reproduction of the animals in two categories., In both high and
average producilon herds, bheat detection of animals was done by
attendants meant for it and insemination was done artificially

by their own bull’'s semen,

The magjor differences in managemént practices between

high and average production H,F. crossbred herds lie in extira
care and precaution exerciséd in case of farmer, This_extra ¢care
is attributed to early wmilking, reliance on green fodders,group
feeding, weaning of calves, practices like dehorning, branding,
and deworming of calves, separate milking facilities, provision
of loose housing system, provision of superior (quantitative as
well as qualitative) feed and fodder, less animals per man power

and intensive fodder cultivation,
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The\animals in average production herds of Murrah buffaloes,
were offered fodders twice a day in the stalls, The timings forx
offering fodder in the stalls were about 7,0 AM, in the morning
and 4,00 P.M. in the afternoan. The concentrate was fed at the
time of milking at 86,00 A,M, in the morning and 6,00 P.M. in the
evening, The animals were milked in the stall itself?, The animals
were mostly ﬁhrived on canéentrate and straw as green fodder was
not sufficient due to éhortage of lands and other facilities,

The animals were féd individuglly, in OR/P viliages during rainy
season, animals were aliowed to graze and the distance of the
grazing areas vagried from {/4 to 3 Kas., The calves were allowed
to suckle their dams and they were not dehormed, branded and
dewormed. The animals of all classes were vaccinated against
Rinderpest, Haemorrhagic Septicaemia and Foot and Mdouth diseases,
The animals of all clagsses were Kept in the stalls, The average
quantity of green, ooncentrateland dry forage per day per adult
gnimal were 32,77 Kgs,, 1,57 Kgs, and 2,53 Kgs, respectively,

The number of adult buffalo per man employed was five,

In high production herds of Murrgh buffaloes, the fodder
was offered in the manger two times a day in 76 percent of the
berds, but in remaining herds it was three times a day. The
fodder were offered before 7,00 AM, in the morning and afier
4,00 P.M, in the afternoon., The concentrate was fed at the time

of wilking, The milking was performed at abont 6,00 AM, and



6.00 P.d. in the milking pariours of the herds. The animgls
in ORP villages were milked in the stall itself, The green
fodder was sufficiently fed to the animals, thus a small
gaount of concentrate gnd straw were fed to the animals, The
group feedling was practiced in gll the herds except in ORP
villages where 1ndividual feeding was followsd, Animals in
the farms of ORP villages were allowed to graze during rainy
season and the distance of the grazing areas varied from |
1/4 to 2 Kms, The calves were weaned, dehorned, branded and

dewormed in organised herds only,

The animals of all classes were vacoinated against
Rinderpest, Haemorrhagic Septicaemia and Foot and Mouth diseases,
Loose housing system was common in all the herds, but the animpls
in ORP villages were kept in the stmlls, The average amounts of
green, concentrate and dry forage per day per adult animals were
47,54 kgs, 3.73 kgs, and 3.34 kgs, respectively, The number of

animals per man employed was four,

The major differences in management practice between high
and gverage production butffalo herd lie in exiras care and
precaution exercised in case of the former, This extra care is
atiributed to early milking, reliance on green fodders, group
feeding, weaning of calves, practices like dehorning, branding

and deworming, separate milking facilities, povision of loose
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housing system, provision of superior (quantitative as'well ag
gualitative) feed and fodder, less animal per man power ahd

intensive fodder cultivation,

¢) Quantification of management i

Management is one of the mest crucial inputs which deter-
mines success or falilure of an enterprise-mix. Presemce of
almost all modern resources, however in the absence of efficient
manggement, wonld not generate efficient good services, This is
principally so because the pattern of combining resources for
production is only entrusted to management, In the present con-
text, management can be difined as "ihe process of allocating an
organization's inputs (human and economie resources) by planning,
erganizing, directing and econtrolling for the purpose of producing
outputs {goods and services) desired by its consumers s0 that

organization objectives are accomplished” (Thieraft et al.,1978),

This present study attempts fo guantify the management
skill using production function approach suggested by Albright
et al,(1964), In this case, estimated income was stipulated to
he a function of severgl factors or resources, The selectled
resources congsidered g8 independenti variables in the production
function included : number of cows ( xi), total labour cost (xz),

operating cost (xa). non~anlmal capital (x4) hay~equivalent



in tong- (xs) and tons of concentrates (xa). The log~-linear
model was employed to generate yearly productive functions

for each of the five years (1975-79), The estimated coeffici-
ents (b-values) in the above equation were the elasticities

of sroduction of their respective inpuis, The regldusl, was
computed for each dairy and year by substirseting the logarithm
of estimagted total income{log ye) from the logarithm of the
actual total inocome (log y ). Since the residual was in logari-
thms, it was esgentially ratio of actnal income to estimated
income, Using this deviation as a memsure of management skill,

dairy berds were ranked, within years, over five years' period,

The resultant ranking of H.F, crosshred herds on the basis
of managerial efficiency are set out in table~ 4 (coefficients
are presented im Appendix -~ 1 ). It can be seen from the tagble
that there were sizable inter — and intra farms variaitions in
mgnagerial ranks, In the year 1975, only the last four farms
(10th through 13th) had positive rank coefficients, In 1976 the
number of fams { 2, 3, 11, 12 and 13) with positive ranks
increased although one of the farms (10) lapsed into negative
coefficient, Since then for the rest of year increasing number
nf fam were endowed with posiiive managerial ranks, However
with time, there was change in ranks of some of the farms due
to change in managerial personnel, natural calawity ete, These

differences not-withstanding, three farms { 11, 12 and 13) had
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econsistently positive ranking coefficients and another three

( 8, 8 and 9 ) were marked for consistently poor managerial
abilities; Another category constituted of faras (3, 7 and 10)
which can be termed as potentially efficient farms, Taking the
yearly fluctuations into account four farms { 3, 11, 12 and 13)
were marked with highest managerial efficiencies and the farus
with medium efficiency included 10th, 7th, 5th, 4th and 3nd.
The rest {( 1, 6, 8 and 9 ) were consistently poorly managed

farms with erossbred herds,

The resulits of managerial skill rankings of the farms
with buffaloes are set out in table-5 (coefficients are presen-
ted in Appendix-2)., The table indicates that there were sizable
variations in managerial ranks within and between the farms,
In the year 1975, only four farus (2, 3, 4 & 8) had positive rank
coefficients, In 1976, the number of farms with positive rank
coefficients increased to five by adding one of the fam (8),
In 1977 the number of farms ( 2, 4, 5, 6, 9 and 10) with positive
re ks increased although two of the farms ( 3 and 8 ) lapsed into
negative coefficient, In 1978, only three farms ( 4, 6 and 8)
had positive rank coefficients. In 1979 the number of famms
(1, 4, 6, 7, 8, 9, 11, 13, 13, 14, 15, and 16) with pesitive
ranks inereased and only two farms ( % and 10) had negatlve rank
coefficients, However, with time there was some shifting up and

down of the fasms in their wmanagerial performance, These differences
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not withstanding, three farms { 2, 4 and 6) had consistantly
positive ranking coefficients and another four ( 1, 5, 7 amd
10) were marked for paor managerial abilities for four yéar:
each, Another group constituted of farms {( 3 and 8 ) which .
can be termed gs potentially efficient farms, On the hasis_of
yearly fluctuations, it could be seen that three farms 2; 4
aml 6) were marked with highest managerial efficiencies and
the farms with medium efficiency ineluded 3rd and 8th, The
rest (1, 5, 7, 9 and 10 ) were consistently poorly mansged

tﬁrms.

In the analysis cited by Albright (1962), percent return
on capital investment was used as a meagsure of success,
Consequently, it is of intereat of compare the rankings of
farmg on this criterion with the rankings on the basis of
résiduais. A rank oorrelation itest showed a signiflcant relati-

onship at 1% level of probability in eamch of the five years,

To tesi the hypothesis that the anmual rankingé was random,
sgainst the hypothesis that there was consistent year-to-year
pattern in the rankings, the co~efficient of concordance was
used, The coeffioient of concordance for H.F, crossbred was
calculated for complete five years, whereas for ﬁurr&h buffaloes,
it was calculated for three years, i.e., upto 1977 because beyond
this, informations for ten farus were not eompletea, The W-values

of 0,8672 and 0,5610 for H.F. crossbred and urrah buftaloes,
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respectively, were significant ( P / 0.01), Thus, there is a
strong evidence that the dairy farms which were superior-(és
indicated by their ranks based on deviation from fegression in
inpuits or by percent return on capital inveatment) werxe consis-
tently superior from yesr to year, A similar consistency was
evident, for those dairy farms who were mediocre and inferior,
These rosults agree with the finding of Albright et al, (1964)
who quantified management in 30 dairy farms from 1956 through

196{)\

II, Relationship between management factors wand: herd
average milk production and net income ;

a) Relationship between various wmanagement
factors and dalry farm net income,

The net income derived from the operation of dairy farms
ig the ultimate concern of the dairyman in his role as wanager
of that businesa, Dalry as practiced is basicglly a weans of
marketing the products of land and labour, Under such a system
of faming, managesent factors, a® well as dairy sales and
expenses, play an important part in determining the level of

net income resulting from the operation of the dairy farm,

Measures of farm business activity and physical inputs
and outputs, refeorred to in this investigation as farm management

factors, have been used by several workers in the field of farm
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ttanagesment as a tool in farm business analysis. Early studies

on the relationship of farm management factors with income

wade use of inbular analysis or simple correlation procedures,
Those procedures failed to furnish more meaningful informatfion

on the relative lmportance of farm management factors in expla~
ning variation in net income zmong farms, Multiple regression
analysis was employed in the present study as a means of determining
relative impértance of the various farm management factors in
explaning variance in net incomes, Such information can be of

value of characterizing the more profitable dairy operations and

in pointing out management factors which should be given particular
ewphasis in dairy fam business analysis., But before that the
inter-relationships of degree of mssociagtion and dispersal atiri-
butea need to be done, From the later category mean, S.D. and C.V.
were computed for crossbred and Murrah buffalo for fifteen hexd

managewent variables which are presented in table - 6 ,

A perusal of table - 6 reveals that farms under consideration
had an overwhelming performance of the stocking of crossbred anima-
1s, This could probably be attibuted to their higher dally milk
yield per animal, higher percent days in milk, lesser consumption
of succulent fodder, lesser feed cogts/50 kg of mllk produced,
higher and favourable substitution of capital by labour, Almost
all mean magnitudes of the measures presented uneistakably favou-
red keeping of crossbred animals over buffalags excepting, of
course higher fat yield, less acrage allocation and higher price

of milk of the later catlegory of animals.
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The magnitudes of coefficient of variation indicated
that from amongst crossbred animals, percent days in milk,
concentrate price, milk price, fat percent of wilk gnd number
0f cows per man employed, were characterised by higher degree
of stability, All other attributes in crossbred herd were
relatively bighexr unstagble, On the other hand, only four
attributes { percent days in milk, conﬁentréte price, milk
price and fat percent of milk) turned out to be relatively
more stable, The inter-category comparisons of the herds
revealed that where as a large number of attributes (herd
gize, total milk production, milk yield per animal, succulent
fodder fed/cow/year, dry forage fed/cow/year, feed cost/animal/
year, fed costs/50 kg.milk produced, number of man employed and
number of tillable acre of land) were oharacterised by higher
relatively instability, the same could be said about buffalo
herds for only a few (concentrates fed/animal/year, fat percent

of milk, and number of animals per man employed),

It thus can be concluded that the mean atiributes of milk
production in crossbred herd were desirable bui were, neverthe—

less, characterised by more relative variance,

Zero-order correlations among the fifteen management
variables for H.F. crossbred and Murrah buffalo are set out in
table — 7, It can be seen from the table -~ 7 that the net inoome

(y) in case of H.F. Catile was significantly and positively
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correlated with daily wmilk yield per cow, percent days in milk,
succulent fed per cow per year, fat pereentage of milk, number
of cows per man employed and was negatively correlated with

herd aize and number of wmen employed, It thus seems that at the
present level of technology, increases in stocking rate and
labour in H,F., crossbred cattle farms may decroase the net inco-
me, For uurrah buffalo herds, unlike H,F. croasbreds, the net
income: was significantly and positively correlated with concen-
trate fed per buffalo per year, milk price and negatively corre~
lated with succulent fodder fed per buffalo per vyear, concentrate
price and Tat percentage of milk, This difference of Murrah
buffglo from H,F, crossbred was probably due to the more depen-
dance of buffalo on concentrate feeding and flat rate of milk
inrespect of fat comtent, There have been gquite a few inter-
varigble correlations, For instance, herd size, in H.F.crossbred
herds, was significantly and peositively correlated with annual
milk production, nviber of men employed, number of tillable
scres of land and negatively correlated with percent days in milk,
per Kg. milk price, fat percentage of milk, The negative corre-
lation of bherd size with percent days in milk indicates a decre-
ase in the breeding efficiency of animgls with increase of herd
size, Negative correlation with fat percent of milk indicates
that large berd depends more on green feeding, which in turn

decrease fat'percent and thus milk price,
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In Marrgh buffalo, herd size was significantly and
positively correlated with apnual milk production, sgcculent
fed per buffalo per year, feed cost per buffalo per year,
feed co8t/50 Kgs, milk produced, nusber of men employed and
nunber of tillable acres of land., Positive correlations with
succulent fodder fed and nomber of tillable acre of land
indlcated increasing dependence of large herds on green
feeding, Feed cost per buffalo increased becaused the Wuffaloes

in larger herds produce more milk and so consumed more feed,

Annual milk produgtion of H,F, crossbred herds was
gignificantly and positively correlated with daily milk yield
per cow, number of men employed, nuuber of tillable acres
of land and negatively correlated with percent deys in milk,
per kg, wilk price, fat percentage of milk and in Murrah
buffalo hexrds, it was pogitively ecorrelated ﬁith concentrate
fed per buffglo per year, dxry forage fed per buffalo per
yegr, feed cost per buffalo per year, feed cost per 50 kg, milk
proeduced, milk price, number of men employed and number of
tillable acres of lanl, Daiby milk yield per cow was significa-
ntly and positively correlated with succulent fodder fed per
cow per year, feed cost per cow per year and number of tillaghle
acres of lanl and negetively correlsted with dry forage per
year per cow, feed cost per 50 kg, milk produced and milk

price in H.F, crossbred herds, but in Murrah buffalo herds,



it was significantly and positively correlated with percent
days in milk, concentrate fed per buffalo per year, day
forage fed per buffale per year Qnd fed cost per buffalo ﬁer
Year and negalively gorrelated with feed cost per 50 kg, milk
produced and number of men employed, Hesults indicated that
high prndueiﬁg herds required more men employed and tillable
lands. In crossbred cows, higher milk yield was with léwer
price which in buffalo herds, the reverse was found, It might
be due to restricted, consumer preference for cow's milk, |
Larger milk production failed to extend propovtionalelythe
eonsumer market for cow's milk gs g result of which milk

price decressed,

Percent days in wilk in H,F. erossbred herds was signi-'
ficantly and positively correlated wniih succulent fodder fed
per cow per year and number of cows per man employed but
negatively correlated with number of men eaployed and in
Murrah buffaleo herds, it was significently and positively
correlated with dry forage fed per buffale per year and fat

percentage of milk,

As expocted, sugculent fodder fed per cow per year was
significantly and positively correlaied with feed cost per
cow per year and per kg, concentrate price and negatively
correlated with dry forage fed per cow per year, per kg, milk

price and number of cows per man employed.
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In Murrah buffalo herds, concentrate fed per animal per
year was significantly and positively correlated with
concentrate price, fal percentage of milk and number of
tillable acre of land., As dry forage fed per animal per
vyear in both the species significgntly amd positively
correlated with feed cost per animal per yvear and feed

cost per 50 kgs, milk produced, In addition to this, in
buffalo herds, it was significantly correlated with milk
price positively and with fat percentage of milk negatively,
Fead cost pex cow per yvear in H,F, erossbred herds was
significantly correlated with feed cost per 30 kgs, milk
produced and concentrate price pogitively but fed cost

per 50 kg, milk prodnced was not correlated significantly
with any variables, In butffalo herds, feed coat per buffalo
per year and feed cost per 50 kg, milk production were
correlated significantly and positively with milk price,
number of men employed and number of tillable acres of land,
but negatively with fat percentage of milk, Concentrate price
was significantly and negatively associated with milk price
end fat percentage of milk in H.F. crossbred herds, but in
buffalo herds it was assoclated with number of tillable
acres of land positively, As the concentrate price increased

there showed a tendency to feed more green fodders,

The correlation coeffic ient of nilk price with fat

percentage of milk was positively significant in both the



species but it was negatively associated with number of
tillable acres of land in H.F., crossbred herds and positively

with number of men employed in Murrah buffale herds,

Fat perﬁentage of milk was significantly and negatively
gorrelated with numhef of men employed and numbey of tillable
acres of ignd in I, F, crossbred herds and with number of
buffalo per wan employed in Murrah buffalo herds, Such associ-~
ations are indirect tbhveuyh less milk production, Thé negative
correlation of fat percentage of milk with tillahie acres of
land in H,F. crossbred indicate that high producing animals
tend to depend heavily on green fodder and thus these animal
in process need more labour in case of stall feeding, Number
of men employed was significantly and positively correlated
with number of tillable acres of laud only in Murrah buffalo
herds, Number of tillable gores of land was positively and
gignificantly correlated with number of cows per man employed

in H.F, crosshred herds,

In general, net inecome in both the specles was associated
with daily milk yield, perceunt days in milk, milk price and
number of cows per man employed and negatively with number of
labour employed, feed and fodder cost and some extent herd
size, Finally the significant degree of associations
(xys %ps Xgo Xygs X3 5 Xge Xgy Xyqs Xyge Xyg 3 XgaXps Xgo
X147 Xye Xpr Xi5b Xpa Xgo Xy 8 Xge Xgo Mgy Xgs Xy ,f
X70 Xgr Xg3 Egs Xg» Xiob Xgge Xypp Xygr and Xp4e X5 ) in
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erossbred herds amt similarly for buffalo herds {(specially
whose value exceeds 0,50) may pose problem of multicolline-
arity gnd thus may violate the basic assumption of indepen-

dance in independent variables,

Quantitatively to identify gnd determine ithe nature of
relationship beiween herd management factors and yearly net
income, multiple regression both linear and guadratie
models as described previously were employed, Tgble ~ 8
presenis partial regression coefficients both linear and
guadratic when net income was the dependent variable,
Prediminary research had indicated possible quadratié efrects
for several of the independent variables, Therefore, the
quadratic model which included both linear and quadratic
effedts were alterngtively specified, Additionally, a model
including only linear terms was also calculated to determine

the relative magnitude of the cach independent variable,

It can be seen from tagble - 8 that fifteen independant
variables in the regression model which were stipulated to
have cause-effect relationship with the net income in both
the species, Together, these variables accounted for 85,75%
for linear and 93.50% in quadratic function for H.F.erossbred
herds. Xn case of buffalo herds these variables accounted for
76.71 percent of variamse in net income under linear and

92,13% variance in Murrah buffalo herds under quadratic
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speeification, These results are in consonance with those
reported by Miller {(19688) who considered only linear effects
and did not include feed cost in his model, However, the
results reported by Brown and White (1973) were indicated

* better-fit ¢ on similar data under quadratic specification,

In H.,F.crosshred herds, out of fifteen variables herad
size, annual milk production and number of men employed were
gignificant in explaining variances in the net income, Speicher
and Lossiter (1963), Miller (1968) and Brown and White (1073)
observed that milk price, milk production per cow, concentrate
feeding, grain price and other feed costis were relatively more
imporiant than the otheyrs in detemining income over feed cost
for Holstein, Jersey and iuernsay breeds. In linear regression
analysis, except the total milk production all the independent
variagbles were important in determining the net Income, One unit
increase of herd size or lgbour employed resulted in Rs,.1155.35
or Re,3800,48 decrease in net income, This finding is contrary
to the belief that increase in hexd size resulis in more net
income, In the presenti study increase in herd sigze ﬁaa probably
not commensurate with resource—-nix and cost effectiveness of
milk production, Addition of ome litre of milk to total milk
production resulted in Hs.1.04 increase in net income, Thus,
the management needs to sirive for increase the milk yiela of

individugl cow, rather than resort to over stocking of animals,



Under guadratic specification, the explanation power
of the wodel was comiderably inoreased. Consequently linear
as well as quadrabicterms of herd size (xi)’ mnilk production
(xy)s [ succulents ( xq for only linear tem)_/, feed costs
(xs), nilk price (xio) and number of labour employed (xia)
contributed significantly in explaining the variance in net
income, It can thus be concluded that quadratic response of
the management variagble was betier related with net income

than its linear counterpart,

In Murrah buffale herds, unlike H,F, orossbréd, foed
cost per 30 kg, milk produced, milk price and fat percent
of milk turned out to be signifeant in explaining variances
in the net Income out of the Ffifteen variables considered,
In 1inea£ regression ahalysis like H.F. crosshred, all the
variables except total milk production were 1mpartant..
According to this specification, a change of one unit in
feed cost ﬁer 50 kg, milk produced and in fat percentage of
milk may cause¢ decrease of Re,1213,88 and Rs,38851,02 of
net income respectively, This could be attributed to exvessi-
ve feeding of concentrates rather than green fodder, As the
milk yield decreamses fat percentage of milk inerease amd thqs
negative effect of fat percentage of milk was probably due to
low production of milk by individual buffaloes, Like wise,
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the production of milk resulted in more cost of ailk produc~
tion. Increase of one unit of per litre milk price resulted
in increase of Rs,.92567.53 of net income, The other indepen~
dent varishles although had nonsignificant effect, but their
contributions to net income were important. An unit change

in annual milk production, milk yield per buffalo, concentrate
fed per buffalo per year, number of men employed, number of
tillable acres of land and number of buffalo per man employed
caused an increase of neti incowme by e, 0.10, Rs.10098,42,
R8.37.28, R8.439,38, Re,.46,08 and Re,4271,13 raspedtively.

Un the other hand, an unit increased in herd sige, percent
days in milk, suvcculent fed per buffalo per year, dry forage
fed per buffale per year, feed eost per buffglo per year

and coneentrate price rezulted in deorease of net income by
Bs.4.90, Ry, 275,11, Rs.1,17, Bs,.25.80, Re,.30.81 and

Rs,588319,.44 respectively.

Like H.F. crossbred, under gquadratic specification,
the explanation power of the model was considerably increased
over the linear model, For the linear as well as quadratic
terms, herd size (xl),=paxnent days in milk (xa),
[ concentrate ( x, for only linear )/, dry forage fed (x.),
["teed cost (x; for linear, feed cost/50 kg, milk produced
( xg for quadratic)_/, wilk price ( X0 ) , fat percentage
of milk (x,,), [ number of labour employed x,, for quadratic)_7/,

nusber of tillable acres of land {xié) and number of buffaloes



per man employed (xis) contributed signiticantly in
explaining the variance in net income, Thus quadratic
response ©f the management variables was better related

with net income than its linear counterpart,

Figs.1l'and 2 were plotted wsing the partied regression
coefficients of quadratic forms of net income on herd size
and wet average of H,F.erossbred herds. The optimum net income
was realised when the herd size reached the strength of 975
adult units, Similarly, the optimum net income was realised

with berd agverage milk yleld at 7.87 litres per day.

The discussion reveals that the major determinats of
net income realization in case of H,F., crossbred herds are
milk production,milk price and fat percent of milk, Similarly
in Murrah buffglo herds, per litge milk price, milk yield per
buffalo and number of buffalo per man emnloyed were more
inportant determinants which contribute positively to the
enhancement in net income. The results are in consonance with
Spechter and Lassiter (1965) who investigated similar study
and reported that number of tillable acres, crope value per
tillable @cre and livestock income per $100 feed expense
were of primarly importance in explaining variation in net
inoome, Management factors such as crop yield end milk sales

were of secondary importance in explaining variations in

77



( Rs X 167

INCOME

NET

i

QUADRATIC

FORM OF RELATIONSHIP BETWEEN “MERD SIZE

AND NET INCOME” IN HOLSTEIN- FRIESIAN CROSSBRED HERDS
oL 200 500 TUD 300 110G :
HERD SIZ€

FIGURE - 1



5
iINCGME [ Rs X (G

NET

GUADRATIC FORM OF RELATIONDHIP BETWFEN AVERACK

MILK YIELD AND NET INCLUME iy HOLSTEIN - FRIESIAN

CROSSBREL HERLDS

AVERACE MUK YIELD (K'_Zj)

=
i 1 |
] 5 bid 15



8

income; grain per cow, percent cows in wmilk and several
other farm management factors were of tertiary importance

in explaining in net income, yet grain per cow and percent
cows in milk were of primary imporfance in explaining
variation in milk sold per cow, Brown and White (1973) in
another similar study reported that increased milk price

and milk production accounted for sizable increase in income
over fed costs; while feed costs per 45.5 kgs, of milk,

other feed costs and grain prices significantly reduced income,

b) Management factors and gverage milk production -

It needs no elaboration that income accruels from milk
are conditioned by the milk productivity of herd, It follows
logically also that enhgnced amilk produetivity will be scale~
pogitive and cost-effective, This cost-effectiveness of produ-
cing maximuwm possible milk from given resounrce-mix, in turn
would be conditioned by management of the herd, Miller {(1969)
and Miller and Dickinson (1968) have shown that management
practices related to feeding, particularly amounts of concen-
trate and reproductive efficiency (percent days in milk) had
a higher degree of relevance in predicting herd average milk
production in Holstein herds and were the most importamde
characteristics common to higher producing herds, However,

only linear relationships were examined by then,
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In tiis present investigation, multiple regression
analysis wa9 used to characterige the relationship hetween
various manggeument factors and herd average wilk production,
The objectives of this study were to characterize the relg-
tionship among several herd management variagbles and to deter—
mine the degree of gssociation of the herd management variables
with herd average milk yield in H.F. crossbred and Morrah

buffalo herds.

zero-order correlation coefficients as calculated hy
product-npoment method among management factors and with herd
average mllk production are pregented in Table - 9,

In general, mean milk production in H.F. crossbred herds
was correlated significantly and positively with amount of
succulent fed per cow per year (xs), nulzber of tillable acres
of land (xg) on the one hand and negatively with dry forage fed

per cow per year (xs) and per kg. milk price {x7), on the other,

The result illustrates that higher milk producing animals
rely more heavily upon succulent feeds and less on dry forage
feeding, Finaly the berd average milk production is by and large

independent of gmount of concentrate feeding,

In Murrah buffale, unlike H.F, crossbred, herd average

was significantly and positively correlated with percent days
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in milk (xa), concentrate fed per buffalo per year (x4) and
dry forage per buffalo per year (xs). Succulent feeds did

not exert as powerful an influence with the herd average in
Murrah herds as that in H.F, berds, Thus herd average milk
production of Murrah buffalo depended more on concentrate
feeding and dry forage feeding than green raeding; A closer
perusal of the table~d will, reveal inter-corrélations bhe tw—
een geveral management variables, For instance in case of
H,F., herds, a strong degree of association was followed bet-
ween dry forage (x;) and concentrate feeding (14). Similarly
to a lesser extent, the positive degree of associations were
qiacernible for succulent fed (xa) and percent days in milk
(xz), number of tillable acres (xB) and finally herd size
(xi), succulent fed (xa) and concentrate price (xs). Similarly
slgnificant negative degree of assoeiatian.were noticeable
between milk price (xT) am succulents fed (xs), tillable
land (xs) and milk price (xT)' Similarly in case of buffglo
herds high correlations { Xg0 Xg and X, xT) were discernible,
But in both herds, no correlation coefficient was significant
enough ( Klein, 1969) to warrant serious multicollinearity
and thus coefficient estimation problems, The resulis are in
consonance with Brown and White {1973) who reported that
results of a fourteen herd management factors model in

Holstein, Guernsey and Jersey herds, Thelr study revesaled thbat
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herd average was significantly and positively correlated
with succulent feeding and was negatively correlated with
dry forage feeding, correlation between herd size and milk
production were low gnd inconsistent among the three breeds,
Herd size was significantly and positively correlated with

milk price, value of product and income over feed cosis,

The data in the present case were cemployed to generate
for both linear and guadratic regression equations specifica-
tions for H.F., and as well as Mnrrah herds, The results are

get out in table 10 ,

It is clear from table~ 10 that under linear specifi~-
eations all the managgement together explained respectively
about 76 and 64 percent variations in the herd average for
H,F, cows and Murrah buffalces respectively, Under quadraiic
specification the explanation power of functions increased
considerably (90 percent for H.F, herds and about 79 percent
for Murrah herds respectively), The results relate herd averages
- with manggement variably in better way than those reported by
Corley et agl. (1964), Stone et al,(1964) ani Brown and White

(1973),
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Since quadratic response were statistically "best-fit®
only thelr results merit discussion. It for instance can be
seen that for H,F. animals, milk price (’xﬁ) was highly
significant for both linear and power terws, Other significant
variables imcluded percent days in milk (x2 both linear and
power terms) and linear terms of dry forage (xﬁ),concentrate
price (x7) and number of tillable acres (xa:_; both terms),

From the results it can be seen that, all the variables confo-
red te the logic of production theory. However, the signifi-
cant declining returns were discernible for only percent days
in milk, mllk price and number of tillable acres, It can thus
be concluded that these varisbles may have been used abeady to
the extent where diminiahing marginal.returns heve started
operating, The results also indicate that furtber increase in
selly price of milk ﬁould be sizably responsive to the augmen~

tation of berd average of H.F. aminals under study,

In the case of Murrah herds it can be seen that banning
milk sellihg price, no variable has allowed the herd average
to enter iﬁ the rationsl zone of productivity. Even the linear
term whioh could significantly and positivel;f;;e concentrates
feeding and succulents ani dry fodder, Any incregse in the
quantities of these variables excepting dry forage are likely
to push up herd average in these animgls, Other variables like

herd size has to be reduvced to permit smooth opergtionalies of

acale sconomics,

84
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Linear regression showed that herd size and percent days
in milk had negative effect on herd éverage milk production,
But comsentrate fed, sucoulent fed, dry forage fed and number
of tillable acrea of land had positive and signific&nt influ-
ence on hezﬁ average milk prodwction, Milk price per litre |
and concentrate price per kg, had positive but nﬁnsignificant
effect on herd average. An increase of one unit of milk pfice
per litre or concentrate price per kgz. resulted in an average
inorease of about 0,23 or 0,90 kg, of milk, The positive
regression of herd average milk production on concentrate price
(0.9096) likely reflected the effect of Ieeding high quality
concentrates, The positive regression of herd average milk
production on price of milk reflected the more intensive mama~
gerial care of cow which help to inerease the milk production,
An unit ingregse of concenirate and sugculent fed per cow per
year resuited in increase of milk production by 0.06@ kg, and
80,0002 kg, Similar study was conducted by Stone et gl, (1966),
Miller and Dickinson (1968) and Brown and White {1973), They
reported that an increase of 1 kg, of concentrate feeding
resulted in an average increase of milk produetion from 0,74
to 1,05 kg, The negative regression of milk yield with herd
size is agreed with the finding of Stone et al, (1966), Miller

and Diskinson (1968) and Brown and White (1973).
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In Murrah buffale herds, out of the eight independent
variaghles, milk price and concentrate price contributed
important influences on milk production, linear regression
analysis indicated that percent days in milk, concentrate |
fed per butfalo per year, succulent fodder fed per'buffaio.
per year_aﬁd concentrate price had positive and significant
effect on average milk production of the herd, This finding
explaingd that milk yield in buffalo increases with the
increase of breeding efficiency, comcentrate and succulent
fodder feeding. Positive regression of milk yield with concen~
trate price indlcates the feeding of good quality concentrate,
Dyy forage fod per butfale per year, herd size, milk pr;.’loe
and nuiber of %tillable acres of land had non-significant
effects on milk yield, Unit increase in percent days in milk,
concentrate fed, succulent fed, dry forage fed and concent-
rate price resulted in increase of milk production by 0,043 kg,
0,001 kg., 0,001 kg,, 0.004 kg, and 1,608 kg, respectively,

On the other hand an anit increase in herd size, milk price
and nusher of tillable acre of land resulted in decrease of
milk produgtion by 0,002 kg,, 0,098 kg, and 0,002 kg,

respectively,

Fig.~3 presents the result of quadratic regression of

percent days in milk on milk production in B.F. c¢rossbred herds,

aﬁkiin the majority of herds, ranged from
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680 to 85% quadratic model was an accurate estimate of the
influence of this varigble on produetion. From the nature of
the curve, it is evident that short percent dayve in milk dig
not promote the milk production, On the other hand, an excess-
ive long percent days in milk was also not conducive to wmilk
production, The optimum period in milk production w&s estimated
from the data by equating %§ to gero whieh gaﬁe 69,71 per-
cent days in milk, This value was lower than theIValue reported
by Miller and Dickinson {1968) and Brown and White (1973),
However, the detwimental affects of low percent days in milk
appeared to havé been seriously under estimated by many workers
studgdng only linear relationships, Low percent déys in milk
usually indicaites poor management and high values show short
dry periods, high reTproductive efficiency and often intensive

culling,

Awount of succulent feeding and number of tillable acres

of land in H.F. erosshred and percent days in milk, concentrate'

dry forage amd succulent feeding in Murrah buffaloes were

significantly relagted to milk production,

Thus in H,F.crossbreds, large increase in production can
be ascomplished by increase of green fodder feeding., Unlike
H.F. crossbred, milk pgoduction in Murrah buffaloc can be incre-

ased hy feeding more concentrate and dry forage.
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1II, Efficient use of various farm resources for
Optimum production efficiency and profit from
dairying enterprise,

a) Production functions :

The mechanics of rescurce combination in dalyy faming
can be undersiood if the fundamental input»output relationships
underlying the gilk production process are examined, The inpui-
output relagtionships, in turn, depend on the institutional
attitude, The resource use patitern on private commercial dairy
farus would be gquite different than the same on instiitutional
dairy faras, The organizational and managemeni factors play
a domingnt role on the decisions gbout resource milk and the
iatter in: turn, determine the milk production possibility
frontiers, In order to ascertagin the influence of certain
relevant parameters affecting milk production, the produeciion

function analysis was carried out,

Specification of the wilk production function :

The milk production of daixy cattle is conditioned by
interplay of a number of genetic, nutritional, physiological,
economic end envirommental and managewent factors, Howgver,
in prastice, a production function can not hope to take account
of all the muliitude of factors responsible for milk produetion,

Thus, little is known about the nature of the productiion
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surface and type of mathematical equation needed in descri-
bhing production process, Te circumvent this problem,linear,
Cobb-Douglas. and quadratic production functions were Fitted
to the sagme input-ontput data, The relationship was established
between annual milk yield (litre) per adult animal and diffe-
rent variable factors like tons - of hay equivalent fed per
~adult animal per annum ( xi}, kg.\of concentrate wix fed per
year per adult animal (xz), number of labour employed per
vear per adult agnimal (xs), mugber of tillgble acres of land
per year per adult animal and annual operational cost other
than X4 to Xy 0 The csyrelation coefficients beiween dependent
and independent variables and among independent variables

have been presented in matrix form in Appendices 3 & 4 for

H.F, crossbred and Murrah buffaloes,

The equations of the different production funotions are
set out in table 11 for H.F, crossbred and Murrah buffalo
herds, The relevant statistics for these thrée functions are
given in table -12 , The t-values are for the regression
coefficients in their respective order within the equations.
In H.FP, crossbred and durrah buffaloes from 78,67 to 94,76
and 75,13 to 91,93 pereeﬁt of the total variance, in milk
production are accounted for in the five variables, ﬂepending
on the function, This was further siatisfically tested by
analyéis of variance presented in table~13, The F-ratios of

different equoti®ws : are highly significant ( P / 0'01),
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TABLE - 13
ANALYSIS OF VARIANCE

nmz:zz:z::&z:nzazmz.—.:zz:::mm::=:ﬁ:::z:zzna=m=n=z:mw:==:=:.===:===.—::m:::‘.m:.-.::::::::zzz_-—.:cz::z:::zm:z:gs::azs:&:m::
Source of Wariation l d.c. 1 Mean sum square F-ratio _

' Linear ‘ {:ohh-—nouiglasf Quadrgtic § Linear ; Geh-Bouglas} Quadratic
:::.-===;==:-.==:::::a:::n::n::=mn===:==::=:===::mmnzzr-':z....:::::e::zmzz:m:_::zza:mﬁ.—:::'.L:::::::tmim::!zﬁz::'xmz::z::::..:mzznz:zmz:
H.F, earosshred
Due to regression onmn 7 6 % % e
X, through Xg 5 1,0380X10 - 0,4355 3.12585X10° 43,5447 50,7624 39.8342
Reglidual 59 238371.8489 0,0086 78463.8603
Murrah buffalo
Pue to regression on P ¥ * *

Xy through Xs 5 2.5055X10 0,2423 688023.8439 48,2642 28.3935 18.23»53«5f
Residual . 47 51913.0700 0,0085  37723.6083
N T N T R T I N e R N R L R N I N N I N I R R R I N R S R R TR S R T I N eI s N N T T I T e E R S N e =

s p /0,01
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in H.P., crossbred herds, majofity of the regression coeffi~
cients are acceptable either at 1 percent or 5 percent level
of probability, But in Murrah buffalo herds , pumber of
regression coefficients aceeptable either at 1 percent or

5 percent level of probability is some what less,

Phe linear production function indicates that the milk
yield increases with hay equivalent (xi), nuwnber of tillshle
acres of land (x4) and operational cost (x.) in H.F. erossbred
and hay equivalent (xi)' conceutrate feeding (32) and opera-
ting cost (x;) in Murrah buffale herds, Concentrate feeding
{xzi'in H.P., crosgbhred and nmumber of labour (x3)-1n Murrah
butffalo have a negative influence on milk yield, Kumar
et al.(1975) reported that feed was the major and the most
significant factor influencing milk production, Depreciation
on cows and miscellaneous iltems of expenditure were also found
positive and signifécant, broadly indicating that the higher
initial investment in mileh stock was lmportant for increasing
milk préductivity., Singh and Jha {1975) also showed high
associagtion between the inputs amni milk putput, They used
Cobb-Douglas type of production fumetden function ahd found
that the independent varigble explained 60 to 77 percent of
variagtion in the milk yield in surrah butfaloes, For non-deser-
ipt buffaloes the range in explained variation was 72 to
82 percent, The lgbour inputs were highly significant in all

the cases followed by concentrate feeding,



The elasticity of production represented by each of
the regression coeffloients in Cobb-Douglas type of equatiouns
for H.F. crosshred and Murrah buffalo is less than unity
gshowing thereby that the marginal productivity of each resou-
rce is decreasing while the other resources are kept constant
at theif mean valuwes, The sum of b's is less than one in both
the specles, which exhibits decfesing returng to scale, This
agrees with the finding of Mishra (1975) who applied
Cobb-Douglas function for Desi cows; The eofficient of deter-
mination for quadratic equation is highest among all for
both the species, indicating that the major portion of vari~
ance in wmilk yield is explained by five 1ndependent variables
employed, Thus guadratic equation appears to be Ybest-fitn
preductien function on the basis of statisﬁical significance

glongwith biological, physical and economic logilc,

b} Milk production maximizing quantities of inputs

Recommendations in agriculture ordinarily are in terms
of inputs. An experienced dairyman suggestis quantity eof fodder,
concentrate, dry forage, labour ugit to apply for a dairy cow,
Hence, specification of the magnitude of optimwm inputs rather
than direet specification of optimum ouniputs is ulmest fmpor-
tant in daiyy farming, Obviously, specification of the optimum
inputs implies designation of the optimum output and vice~

Versae.



The table-14 represents the optimal anl existing
levels of inputs per adult animal per year for H.F.
crossbred and Murrah buffglo, The optimal quantities of
different inputs were calculated by taking the overall

prices of inputs for five years,

The optimum quantities of different inputs per farm
per year which maximize the milk production are presented
in table~13, The optimal level of inputs were obtained by
multipling the optimum'quantities of different inputs per

adult animal per year by mean herd adult size.

it was observed that level of hay equivalent (green and
dry) increased from 4,444 to 5,530 and 4,838 to 6,32 tong. .
per gdult animal per year for H.¥F, crosshred and Mdurrah
buffaleo. But concentrate feeding in both the species has
decreased from 2099 to 2008 and 1652 to 1346 kgs, The number
of laksar employed has slightly increased for both the species,
Land requirement and operational cost decreased from 0,45 acre
and Rs,1241.01 in the existing situation to 0.27 acre and
R9,1189,89 for H.F. crosshbred cattle and in case of Murrab
buffalo !rbm 0.48 and Re,872.17 in the existing plan to

0,30 acre and- Re,773.87 in the optimal plan,



TABLE - 14
OPTIMAL AND EXISTING IEVELS OF INPUTS PER ADULT ANIMAL PER YEAR

. J e el —]
R w rmn g o o et T s W e Y TR T I I e fssngin s e e —

=‘
| ' : ‘
. 1 ¥
H,F.Crossbred cattlel Hay equivalent | Concentrate } Labour ' {Lana ; Operational cost E
" (tong::) i (Kg.) ‘ ! {acre) i {Rs,) i
Existing level 4,444 2099 0.18 0,45 1241.01
Gptimal level 5.530 _ 2008 0,22 0,27 1189,89
Murrah buffale .
Existing level 4,838 1659 0.18 0,48 872.17
Optimal level 6.132 1346 0,19 0.30 773.87
OPTIMIM QUANTALTIES OF DIFFERENT INPUTS FOR AVERAGE FARM PER YEAR
Inputs J .F.erogshred cattle ., qurrah buffalo
m:mzzzza=n==:z:z#nm:z:xzzn:gz-mz:zzz::ggég;mggzzzzzg:zJ:mz::z:&ggggzzzzam=mzzg
! Hay equivalent in tong's 24585, 320 ' 1398,006
Concentrate fed in Kgs, 891552 306888
Number of employed 98 43
Number of tillable . !
l acres of lanl 119.88 68,40 ‘
Annual operating cost(Rs) 528311.186 176442, 36 ot
=====..—.:.'-“..":'.::===zz==zz=====:z=::x==z'_'.c:g:z::m:zm.":::==z=mz::=:=:==m=====:==..-.:-:::r.—..::.—...:==,
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¢) Maximization of milk yield through resources adjustment 3

To examine the extent of increase in annuwal milk yield
per cow through the optimal allocation in inputs, the optimally
allocated quantities worked out were fed back into the equations
for both the species and then milk yield per cow per year were
obtained, These outputs were compared with the wmilk yields per
cow per year estimated by substituting the existing gquantities

of inputs in the equations, The results are presented in Table-16,

It was observed that increase in milk yield pexr cow per
vear amd income from milk through the adjustument of inputs was
9,80 percent in H.F, crossbred and 26,34 percent in Murrah
buffalo, This suggested that in Murrah buffalo better possibili-
ties of increase in milk yield through input adjustmeni, These
figures are slightly higher than the figures given by Singh and
Jha (1975).

Thus in general, the cattle and buffale should be offered
sore roughages rather than comcentrate, The land should be
intensively cultivated for fodder proﬂuctioy g0 that more number
nf animals can be kKept per unit of land, Frbm the table 15 and
16 we can furtiber conclude that the optimal level of annual milk
production per man employed, profitable volume of annual milk

production per adult cow and lowest possible capltal invesiment



TABLE ~ 186

INCREASE IN MILK YIELD AND INCOME THROUGH ADJUSTMENTS IN RESOURCES

e ] ESTIMATED ! AFTER ADJIBTMENT OF INPUTS } PERRENT i
Species, ; ! | INCREASE IN !
{ . ;
! income b oMilk ‘ . : o Ineome* Milk
| Yieha ] tose 1 wnieyie o
Holstein Friesian : S .
- crossbred cattle - 4442.78 8.22 4884,18 6,83 . 8,80 9,80

Murrah buffalo - 2874.37 3.37 3631.75 3.98 36, 34 26,34

56
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per adult cow are 11218.27 and 7640,20 litres, 2492,95 and
1452,70 litres and Hs,2074,74 and Hs,1934,88 for H.F. ernssbred
cpttle and Murrah buffalo respectively, From the above produc—
tion and expenditure levels, the optimal margin of annual net
returns are Rs.1911,44 and Rs,1697,07 for H.F.-éroasbred cattle

and Murrab buffalo,

d) Maximszation of profit

Linear programming

Maximisation of profit is major objective of any enter-
prise guided by economic and commercial considerations, With
this objective the decision makis. wust decide which enterpri-
ses t0 include in the production line and what should be the
size of operation, Since the pioneering work of linear progra—-
mping Dantzig (1951) the post war economiec solutions were
sought to be solved by employing programming techniques. Since
then, linear programming has extensively been used by agricul-
turist as an aid for rational resource utilisation for maximina-
tion of profit objective, It has been sucessfully used for
achieving the objectives of profit maximizdtion or cost minimi-
gation in the difference mannfacturing concern and the dairy
farming is not exception, Murthy {1964) was the first to employ

linear programming technigue in animal feeding problem in India.



1

Linear programming was used by Nisar and Flterich (1972)

for optimum organization of large-size dairy farms on the
Delmarva Peninsula, Similarly, Nott (1977) employed progra-
mming technique for efficient dairy farm planning and system
analysis, Further, Linear programming has been extensively
employed for efficient resource utilization {Dhawan and
Kahlon, 1877), optimal determination of farm enterprise-mix
(Verma and Pant, 1978 and Sirohi et al. (1980) and devising
feéding mahagement systems for economie decision magking on
dairy farms (Jones et al, 1980) In the present study, linear
programming technique was used for seven farus separately to
know the relative economics of the H,F., crossbred catile and
Murrah buffalo, Here it was assumed that all the inputs were
met within the farmus, no inputs were bought from outdide,

The existing and optimal production patterns, developed at

the recomwended level of technology, are given in table-1%,

It can be seen from table~17 that the existing plans of diffe-
rent farus were the average for the years for which the two
species of catile reared in the farms, In order to determine
the optimal programme for different farms sizes, H,F.crossbred
cow and Murrah buffalo were treated as two alternative activi-
ties. An adult cow or buffale was considéred one activity., The
regource consiraints included availability of land, dry matter

of feed and fodder, labour employed and operating cost,
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A cluse perusal of the table - 17 reveals that Murrah
buffaloes did not figure at all in the optimal plans pertaining
to the resource use in production in amilk, This might be atiri-
buted to higher cost of rearing of Murrgh buffaloes, Altermatively,
selling price of buffalo milk may not be comparatively as remune-~
rative as of milk from H.F.crossbred cows, Thia finding agrees
with the work of Kalyankar {(1980), Acharya and Powar (1980) and
Singh (1980) .

Except sowe dalry fams under private managemenis, gil other
farns showed inadeguate unse of the land for production of milk,
The in"adequate use of lamd on all farus, except G6th and 7th,
could be attributed to low intensive land use for fodder cultivg-
tion, Thus optimum land use pattern warranis some dragtic changes
in the existing land use pattern., Feeds and fodders in farm Nos,
1, 2, 4 and § do not need any change, However, on gll other farus,
the optimal drganization would warraant minimizgtion of feed
consurption, The farms where feeds were used productively to the
maximuwn extent, showed dependence more on green feeding rather
than on concentrate and dwy forage feeding., The reanlts revealed
a consistent tendency of excessive operating axpenditure on all
farms, Under optimal plans, the organizgtions need to cut down
operational expenditures, The results glso indicate that percen-

tage of optimum operating expenditure to the existing expenditure
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are higher in those fams where feeds and fodder utilised did
show ne difference between optimalk and existing plan (table-1¢)
These farms were dependent isostly on green fodder feeding to

the animals, The excessive operating expenditure was probably

due to the concentrate feeding, All situations except one

(Farm No:3) indicated a curtailwent in labour use for milk produc-
tion, Employing more labour than the requirement was one of the

reasons for over-comuitment of operating expenditure,

For optiwal wse of resources under present situatiqn, a
sizable increase in H,F, crossbred cattle with complete decline
in siurrah buffalo was suggested, The results clearly revealed
that increasingly efficient production of wilk on these farms
may be forth-coming by complete replacement of buffaloes by
H,F. crossbred cgttle, these findings agree with the work of
Kahlon et gl.{1975) who investigated a similar study in Punjab
State and reported that farmers conld earned more money by Keeping

crogshred catile than butfalo,

The returns over variable expenses are presented in table-~-13.
‘The incomes were considerably increased safter the farm resources
adjustment on farm Nos, 1 and 3 where feeds and Todder were comple-
tely utilized, Minimun percent decrease in income was found on
tarm No.,4, This may due to the fact, that this famm could sell the

milk at comparatively higher rate than other farms where returng
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TABLE - 18

Returns to fixed farm resources gfter adjustment
z::=.:z7=a:z::..-::====::z:.-—..zzz===z:=====:==a===:z-‘:::::z::m::z:'z::::::m:—.:n::::m:z::::z:z:
Farm ! indome from existing Income from optimgl | Percentage increase/
Code | plan (Hs,) plan (RBs,) decrease in income
nos, ! over existing plan,
R R T N e T Y T R T T e T TN e I T T N T R S m I s T ST NS T e o
1e 1965773,42 5428360,864 176,174
2e 922633.18 828633.12 10,15]
3. 40473580.76 1859343,04 54,08{
4. 2916348, 38 _ _ 2797649, 28 4,07]
5, 1412730.46 1842073,80 30,394
6 343918, 00 138155.52 59.82]
Te 1408822, 66  86347.30 93,87}

4+indicate inerease over existing plan

J indicate decrease over existing plan.



to fixed farm resources registered a decline after resource
adjustwent, Additionally, cosi of rearing of animals was low

in tois farm, In farm Nos, 3, 3, & and 7 the range for reduction
of income after resource adjustmeni are 19.15 teo 93,87%. In
these farms, except the limiting resource other reéonrces were
used considerably at lower percentages. These surplus resources
could be utilized fully by adding more limiting resource,

~Alternatively, they could be utilized in other produciive purpose,

oo ) s e
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= SUMMARY _AND CONCLUSION =
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The data for the present investigation were collected from
4 Military, 6 Institution/ University, 2 State Government and
4 Private Dairy farms, The colleetion of data wasr restricted to
only Holstein X Zebu Cattle ( H.F. érossbred);and Murrah buffaloes,
The input-ouitput infemation of milk production was collected for
a period of five years (1975~1979), Management practices with
regard to feeding, breeding, milking, cglf rearing, labour
utilization etc, were also documented, In addition, information
on some village Murragh buffaloes under the supervision of Opera-
tional Research Project of Nagtional Dairy Hesearch institbte were

also collected for one year.

The herds were divided into two categories : High {average
milk yield more than € litres for H,F. crosghreds and 3 litres
for Murrah buffaloes) and average ( 6 or less litres for H.F.
crogssbred and 3 or less litres for Murrah buffaloes) milk ppoduc-
tion herds,
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The major differences in management praciices between
bigh and average production herds lies in extra care exerci-
sed in case of the fomer, The extra care is chsracterised by
early milking, reliance on green fodder feeding, group feediung,
weaning of calves, dehorning, branding and deworming of calves,
separate milking facilities, provision of loose housing system,
provision of sufficient good quality feeds and féﬁder. less

animals per wman power and intensive fodder cultivgtion,

‘The management waﬁ gquantified by production function and
percent return on capital investment procedures over five years
{1975~1979 )}, In production function, estimated income was
deperdent varishle whereas imdependent variables were : number
of cows, total labour cost{, operating cest, non-animal capital,
hay equivalent in tons and tons of concentrate, The residugl as
computed by substracting the logarithm of estimaeted income from
the logarithm of the actual total income received was used as
a megsureof management performance, The ranking of farms by two
methods was then compared, A rank correlation test showed a
significant relafionship at 14 level of probability in each of the
five years, The coefficent of concordance was used to teat the
hypothesis that the annual ranking was random, against the hypo-
thesis that there was consistent year-to-year pattern in the

rankings, The W-values for H.F. crosshred and Murrah buffaloes
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were significant ( P / 0,01 ) , Thus, there is a strong
evidence that the dairy fTarms which were superior were

consistently superior from year-to~year,

Multiple regression procedures of linear as well as nonli-
near specifications were egtablished to study the relationshlp
between various managgement factors and boith herd average milk
production as well as net income of dairy farms, Quadratic form
showed higher R° - value than linear form in both the species.
in H.F, Crossbreds herd size, annual milk production, succulent
fed per cow per year, feed cost per cow per year, concentrate
price, milk price, number of men employed and nuﬂbér of tillghle
acres of land were significant In determing the net income in
the guadratie forum, In linear regression analysis, except the
annual milk production all the independent variables were impor-
tent in determining the net income although the herd size, anmual
milk production and number of men employed were significant,

One unit increase of herd size or labeur employed resulted in
Rs,11565,35 or Hs,3800,48 decrease in net income, In Murrah buffa-
loes herd size, milk yield per buffalo, perceunt days in milk,
concentrate fed per buffalo per year, dry forage fed per buffale
per yvear, feed cost per buffalo per year, feed cost per 50 kgs,
milk produced, fat percentage of milk, mmber of men employed,
number of tillable acres of land and number of animals per man
employed were significant in gquadratic form, In linear regression

analysis like H,F, crossbred cattle all variables except angual
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wilk production were important although feed cost per 50 kgs,
milk produced, milk price and fat percentage of milk turned

out to be significant in explaning the variance in the net

i RCOME

In herd average milk production too, the quddratio form
of regression equation for both the speciles was heét fitted
than the linear form, In quadratic eqmation, herd size (both
linear and power terms), percent days in milk (power temm},
concentrate fed per cow per year (linear tenm),-dry Torage Ted
per cow per year (power tem), milk price (baﬁh linear and
poﬁer terms), concentrate price {linear) and number of ti;iabla
acres of land (both linear and power terms) were significant
either at 0,01 or 0,085 prehability.level in H,F. crossbred herds.
In linear equgtions, concentrate fed per cow per year, succulent
fed per cow per year, dry forage fed per cow per year snd number
of tillable acres of land were significant ( P/ 0,02 ). Dry
forage fed per cow per year had m negative influence while
comcentrate fed per cow per year, succulent fed per cow per year
and number of tillable acres of land had positive influence on

herd average milk production,

In Murrah buffalo herds,bemisize (guadratic temm), concentra-
te fed per buffalo per year (linear term), succulent fed per

buffelo per year (linear term) dry forage fed per buffalo per year
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(Iinear.term) and milk price (both linear and quadratic terms)
were significant in determining the herd average milk production,
in linear equation, percent days in milk, concentrate fed per
buffalo per year, succulent fed per buffalo per year and concen-

inklav g on

trate price had positiye,milk production,

Production functions, namely, linear, Oobhaﬂeuglag and
guadratic wére fitted separately for both H.F. crbssbred cattle
and Mnrraﬁ burfagloes for optimization'af regource utiligation,
The dependent variable wgs aﬁnual nilk production in litre per
adult ahiﬁal Ihefeas.independent variabies'were toﬁs of hay-
egquivalent fed, kilogrémes of concentrate mixture fed; nugbe r
of labour employed, number of tillable aores of land required
and operating cogt per ?ear per animal, It was found that guad-~
ratic form of production function was " best-fit * on the basis
of statistical and economic logic, The quantities of different
inputs which maximized the milk production was calculated with
the help of marginality principle, It was found that an adult
H.F. crossbred cattle needed 5,530 tong of hay equivalent
{green and dry), 2008 kgs. of ccncehtrate, 0,22 unit of ;ahour,
0,27 acre of land and Rupees 1189,89 of operational cost per year,
Likewise an adult Murrah buffalo needed 6,132 tons of hay-equiva-
lent, 1346 kys. of concentrate, 0,19 unit of labour, 0,30 acre
of land and Rs.T73.87 of operational cost per year, The optimal
quantities of different inputs worked out were fed back into

the production function equation and then optimal milk yield per
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animal per year were gbisined which were 26846,79 litres and
1452,70 litres for H.F, crossbreds and Murrah buffaloes respec—
tively, It was further found that optimal level of annual milk
production per man employed awml lowest possible ecapitsl invest-
ment per adult animal were 11218.27 litres and 7640,20 litres
and Hs,2974,74 and Rs,1934.08 for H.F. crossbred and Murrah
buffale, The optimal margin of annual net returns from a'H.F.
erogshred cattle and g Murrah buffalo were Re,1911.44 and

R8.1697,07 respectively,

Linear programming technique revealed that Murrah buffaloes
did not figure at all in the optimai plan ﬁé?taining to the
resource use in production of milk from mixed stock, For optimal
use of resources, a sizable increase in H.F, crossbred cattle

with complete decline in Murrabh buffalo was suggested,

Conclusion 3

From this study, it is apparent that the management practices
have significant influence on herd average milk production, Increa~
sed milk price and milk production accounted for sizable increase
in net income while ineharged increased feed costs per 50 kgs, of
wilk production, other feed costs and lahour costs significantly
rednced net income, Succulent feedlng, concentrate feeding, percent

days in milk were significantly related to milk production in both



1ia

the species, Herd size in boih the species was negatively

related to milk produetion, The quadratic type of preduction
function was found to be " best-fit " in this present study

for determining the optimum guantities of different inpuis

for wilk produetion, The highest level of milk production

per man employed and profitable Qolume of milk préﬂuotion per
adnlt unit were found to be 11218,2 litres a_md 2492.95 litres

fof H.F. crossbred cattle, Lowest possible ammnal capital
investment and proper margin of net return 'pef COwW Were Rs;2974.74
and Rs.1911,44. For Murrah buffalo herds, the highest level

of milk production per man emploved and profitable volume of

milk production per adult unit were 7(%0,20 litres and i&szﬁ@h‘hu
respectively , The optimgl margin of anoual net returns from

a erossbred and a Murrah buffalo were Rs,1911,44 and Rs,1697,07,
For profitable dgiry enierprise, only H.F,crossbred cattle should

be reared with complete decline in Murrgh buffaloes,
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APPENDIX - I,

BATIOS OF ACTUAL LXCusiE TO ESTIMATED INCOME iN H,F,CROSSBRED HERDS

23:::‘.:::::::3::.—::==:2-‘zzz::m:x::m:z=n:=m::xz::zn:mzsz:-::szz::m-'t::r:z:zz::::::::ammu::::zm::::z::::::m:z:::.::.::..-—;::z:::zz
Faru 1976 o taers o b ogevr o 1 1978 i 1979
gg““ § £10 i 19 ! X10 | xs0~3 ! _ x10™3

RO o md s s e m e e e Y e O
_________________ R N AR T L N T Y A S N N R N e A I R N N N R S I R T e R TSmO omms
1. ~-66,44 61,42 ~164,50 104,45 121,711

20 “80068 ""15.54 - 3.12 - 0014 47186

3, -32.21 67,12 81,84 118,83 205, 89

5. "84:10 ki 2.81 8.27 _25.59 13058

6. ~515.14 ~310, 00 ~252, 8T -167 .89 -225,11

T, -308,02 ~63.64 21.37 42,860 64,59

8, -116,83 -90,41 -200, 17 ~2{3.65 ~276,63

9. —'118170 *-Sgn_a4 "32""86 “108o81 "240074

12, 37.01 16,31 66,85 121,05 153,88

13, 166,94 212,03 214.74 217,88 333,31
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| Farm v qe7s . ge78 o1 1977 o 1 1918 . {1978 E
{  No. j X10% X190 | X10 ! X10 / X10™ i
'muzz_—.:::::_ﬁ::z::::z R R T Y AT TR T ﬁzm:xm:m’:xmmmxnanmmmn ::::J:==$==z=:m=:¢=m:z:=::4
1. ~30.,92 -20,70 -25,38 ~9,00 4,38
2. 51,96 13,60 15,62 NA NA
3. 4,56 32,10 -168., 14 -15,60 NA
4. 8,24 57.03 48,65 85.14 109,01
5. -14,36 -12.74 4,24 -32,89 -10,65
6. 35,74 5,82 a7.42 41,98 0,70
7. -89,189 ~35, 38 ~37,.99 ~32.83 31.73
8- '1600m 24« 21 “31080 39009 80072
9, ~43.41 -53,81 98, 04 -49,66 55,13
10, ~104, 48 ~11.86 43,80 ~84,533 -49, 26
11, NA NA N4 NA 43,21
12. NA NA NA NA 81,91
13, NA NA N4 NA 11,84
14, NA NA NA NA 7.88
15, Na NA NA NA 28,31
16, NA NA NA NA 58,30
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AELENDIX - 3.
ZERO ORDER CORHELATION MATRIX FOR H,F, CROSSBRED

DT P e S T e T e T e oy e T e T I D O O 4 N A e T S T R T B TIR T e nehw o S ST e s s O T R e
Pty 1 i x ; T ox ; :
b [ . = I T ;
f::z-_*:iz::: E e T T F Y T e LT m:_naz::mzz:é:z:: a:::::::!z:‘:ma EEFr it
Y  1.0000

X, 0.7422 1,0000

X, -0.1061 -0.1712  1.0000

X, 0.0321 0.1661 0,2528  1.0000

X, 0.6070 0,4619 0.1018 -0,2385  1,0000

X, 0.7189  0,5020 0.2236  0,2847 . 0,4063 1, 0000

ABEBENDLIY - 4
ZERO ORDER CORRELATION MATRIX FOR MURRAH BUPFALO
1, 0000
X, 0.3910  1,0000
Xﬁ 00,4040 ~(,4280 1. 0000
Xy ~0.0479  0,3237 -0,0891  1,0000
X, =0.0701  0,0879 -0.0793 0,405  1,0000

15 0,7252 =-0,1079 00,7080 0.0545 0,1386 - 1,0000



