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INTRODUCT ION ============ 

Traditionally, dairying has figured as a mere adjunct to 

tbe farm enterprise - mix in India. Keeping of dairy animals 

was mainly associated with using of secondary farm produces, 

provide sufficient traotion energy and milk was an incidental 

product mainly meant tor home consumption. With the gradual 

awareness of OIltrttlon in Indian diet, uniform acceptance for 

milk to be incorporated into diet by all, including nonproducers, 

on the basis of its international desirability, milk production 

was incorporated in Indian farming system in an important way in 

mixed farming s1tuation. 

Despite its acknowledged importance milk production in the 

country since 1940 did not register more than 1.1 percent per 

annum. growth rate as against more than 2.:5 percent per annum of 
~ 

populat1on accentuating an~eady fragile imbalance ot demand for 

and supply of milk in India. It bas been increasingly realised 

that dairy development can be identified as harbinger ot bringing 

oherished socio-economic changes removing regional imbalance. 



Bnhancement of lIli lk production is tllen preoondi tion to a chain 

of favourable linkages leading to enhanoement 0:1 standard o~ 

livi~ of millions of small, marginal and landless farmer fami­

lies. 

It should, however, be recognised that milk pro-du.ction is 
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a biological process and crucially depends on genetic, nutritio­

nal. economic and managerial resources at the command of a farm 

famtly. Dairy, thus can not progress unless all these factors are 

oombined under optimal condi tion by a conducive management. Milk 

production, in essence, can be profitable under two conditions 

naMely I i) supply of nutrients required for milk production 

as cheaply as possible and (11) bigher levels of production by 

the dairy cow, so that tbe proportion of feed cost to cost of 

milk production could he kept 10". 

The present economic oondi tions demand that not only the 

individual animals he high producers but sbould he profitable 

also, The object of a dairy farm owner 1s to ensure and iMprove 

the profi tabil1 ty of tile dairy enterprise. Acb1evement of this 

desired eoonomio goal needs an efficient management prograBlm8 

that skillfully blends husbandry, biological and economic facto­

rs and principles. Tbougb many factors are important in oontribu­

ting to the profitability of a dairy operation, tbe decision. of 

the owner or operator are important. 



There are marked differences between herds in the average produc­

tion per cow. Apart from differenoes in genetic origin, difference 

in management practices of the 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 tarm 

enterprises which compr1se his .f6l"Bl bus1ness. How effectively he 

lDan1pulates the faotors 01' produotion and how eompletely be uses 

his resources will in the final analysis determine the net income 

of the enterprise. However, some factors 'Which are important to a 

high net income, such as the demand for dairy product. and the 

price of fluid m11k are largely beyond the control of the indivi­

dual producer. The importance of making optimum use of all resour­

ces is reoognised by almost every body. On most farms, machinery 

is under employed. In many instances, labour efficiency can be 

improved 8ubstantially by relatively inexpensive alteration 1n 

farm buildings and advance planning of daily and weekly operations. 

Hardin (1965) has reported an exhaustive list of determinants of a 

sucoessfull manager. Among the more relevant factors, Hardin(1965) 

emphaisised oapability of identification of specific and definable 

goals, realistic identifioation of problems and 8atabl1isbment of 

priorities. For achieving success a manager has to be endowed with 

energy. skill, initiative, risk bearing ability. technioal compe­

tence., talent - based man power management, knowledged of marke­

ting, honesty aDd sound bUsiness etbics. 



In the context of Indian farm situation, capital and labour 

nsources are 11mi ted. Each day, each week and each year; tnere 

are several important alternatives for wbicb 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 the greatest advanta­

ge wi th tbe capl tal available. 11e bas to prepare a schedule of 

the place and time for his work to produce the greatest net return. 

There ls also a need to make necessary adjustment in cropping 

pattern, farm praotices and resource use structure before aoy adva­

ntage is realised from the dairy enterprise. 

studies on the various management practices tol10.ed in 

different dairy farms in India are very limited and tnere is a 

need for stepping up research work in this field. The present 

study is an attempt to fl1l the critical gap in the analysl. of 

management in dairy fal"lls. The study lias taken up w1 tb the objeo­

tives , 

1. To investigate the differences in management 

and oth.er Variables between aver!',. production 

herds and high product1on herds. 

2. To study the relationship between various mana­

gement factors and berd average milk production 

and dairy farm net income. 

3. To determine the most effioient use of various 

resources that optimise 1 
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a) highest level of production per man employed 

11) profitable volume of production per produotive unit 

0) lowest possible oapital investment per cow and 

d) proper margin of net return. 

The study was pursued with a hope that such study w111 enable 

one to understand the magn! tude of production as affeoted by diff­

erences in management practices, influence o:t specified farm mana­

gement factors on dairy farm net income and allocation of limited 

farm resources for maximizing the profit. It i. thus likely that 

such a studY may help further Improveme nt 1n production of ~ all 

type. of dairy farms. With the help of quantitative analysis, an 

attempt bas been made to suggest some breeding, feeding and mana­

gement procedures for maximizing profits in dairy farming. 

=========== 



REVIEW OF 
gTERATURE 



Dairy farming 1s by virtue of its nature an intensive 

system 01 land Use. Not a'll farms are, however, equally efficient 

in milk production. Lack of land, housing, milking facilities, 

water supplied, eleotricity, manpower efficiency etc. may all 

operate to preclude milk production from being a profitable enter­

prise. Management of dairy farms calls of jUdicious development of 

resource mix whioh would optimiae production of milk. Considerable 

l1teraturs has in past been reported. This chapter is devoted to 

review the available literature pertaining to management of dairy 

farm. Additionally impact of management on tb~ eoonomio traits ot 

dairy animals has also been reviewed. 

I. Management practioes in dairY farms 

Erickson ( i973 ) analysed the high and average milk pro­

duotion dairy farms with the specific objeotive to examine certain 
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management factors that influence the milk prOduction. His study 

revealed that the owners of biBb milk producing berds when oompa­

red with average producing herds would ( a ) not us. breeding and 

dry dates on nerd report, ( b ) have a dry cow mastitis treatment, 

( c ) vaccinate bis calve., ( d ) have more of his cows identified 

by .ire numher, ( e ) milk earlier in the morning in tbe summer, 

( f ) bave bigb producing cows, (g feeds more pound. of grain 

to average cows, ( b ) have a lower grade protein parcent in tbe 

bay and ( i ) have more COW8 with a higher veterinary bill. 

Brown and Wbite (1973) reported tbat 41 to 48 percent of 

total variat10n in berd average milk production aDd 9~ of 

variation in income was contributed by feed costs, concentrate 

feeding, daye 1n milk, green feed costs and other teed costa. 

In another study Brown and Wbite (1915) observed the ~sooiation 

of five management variable. i.e. herd size, amount of silage, 

dry forage fed, days on posture and concentrate fed with prodUC­

tion. Increase in milk yield 1I8S signifioantly related to increase 

in amount of concentrate ted, percent days in milk, total yearly 

cost of feed and prices ot conoentrate. 

Fowers (1978) observed that tbe management practice. bad 

positive effeots on the rates of milk prOduction and inoome per 

operator. Percent days in milk, pounds of ooncentrate ted and 

body weight were the three most important variables whiob were 

reported to be associated with increased milk prOduction. 



Crowley !1~. (1978) observed that management of feeding 

was probably the main factor in increastng too amollnt milk fat 

production. 

Voerman. (1979) oonducted a survey on 120 dairy farms witb 

berds 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, bousing of livestock and adminis­

tration were major factors of annual milk production. 

Bratton (1979) reported that management practioes do affect 

rates of produotion and the operations income. The strongest 

re lationships to income he noted were Ibs. 0"1 concentrate fed per 

cow, " net energy from succulents, ~ days in mi lk and average age 

of all cows. He further noted that farmers under 40 years of age 

&enerally followed better management practices a.nd earned better 

incomes than thouse above 40 • 

Bowman !1 Al. (1980) oarried Qut a stud,Y based on a series 

of three questionnarles oovering calf management, mastitis control 

and land and crop management from 1975 to 1977 on a ramdom sample 

of 640 dairy farm. on the Dairy Herd Analysis Servioe (DHAS). 

Information on dairy cow nutrition, farm production efficiency and 

farm produotivity as measured by herd avera~ production of 
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4 percent fat-corrected milk (4% FCM) and ineo .. e over feed 

oosts were colleoted. In a multiple regression analysis, 37 

fams management factors acoounted tor 79.9 and 69.5 percent 

of the variation in herd average production and income over 

1'eed costs respeotively. Leyel o:t meal and succulent (S11aged) 

feeding accounted for the largest amount of the variation in 

production and income. 

Fredeen et a1. (1980) noted in their study that percent 

days into lactation, conoentrate intake Rnd age acoounted for 

most variation in mi ik yield among cows in 56 herds. Sixty 

percent of inter-herd variation was accounted for by body weight, 

percent days in lactation, herd size, maize silage-roughage ratio, 

ooncentrate intake. digestibility of 1st cut hay, age, and conce­

ntrate .exture. 

a) !dentification of animals 

Hooven (1978) reported that accurate identification of 

individual animals and a system ot keeping valid reoords 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 businee •• 

9 
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b) Herd size 

Speiohter and Hepp (1973) observed calf mortali ty inoreaeed 

as berd size increased ,from 9.7~ for herds of less than 25 cows 

to 16,6% for herd. of more than 85 co .... Mortal1 ty after birth 

was a function of herd size, with the greatest deatb lossess 

(4.1%) occurlng during the fir.t weel<. 

Zyunkina (i978) noticed the adverse effect of over-crowding 

in loose byres on dairy milk yields. He observed that temporary 

over-crowding 01 loose byres due to irregular intake of cows 

resulted in a drop in daily mill< yie Id of upto 22 percent, 

c) Effect of management factors on economic traits of milch 
animals 

Effect of management i"actors on laotation curves was studied 

by Clarl< (1966b) and Wallace (un dated). Clarl< (1959) after 

examining nearly 23400 oow reoords concluded that strong associa­

tions existed between production and calving interval, length of 

lactation and dry period. For every 30 days of lactation over 

180 daYs, the increase in yleld .. as 20-25 lbs. of butter tat. 

Four hUndred twenty five reoords ot Holstein-Friesian cows 

were analysed by Ramirez and Martinez (1980) to 1<00 .. the effeot 

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 signifioant effects on total 

mill< y1.1d, 



d) Housing system 

Light (1966) reported that the type of housing best adopted 

to a particular farm depends upon many factors : 0 11m ate t cost, 

size of herd, personal preferenoe and the condition and layout 

on the present housing system, were considered to be its major 

determinations. 

Mellor and Davidhizar (1973) reported tbat free stall barn 

permitted expansion witbout alteration of the milking center, 

have convenient and a smooth rlow of Call traffic. 

11 

Kempster!li al. (1981) noted that effects of herd size, herd 

book registration, breed and pipeline mllking were s1gnificant for 

milk yield and fat content. Herds witb 50-55 cows bad tbe highest 

overall average yield. They further observed that average yield 

from loose-bouse cows was greater than that of ;t"led-up cows alth­

Ough the differenoe was not signifioant. 

e) Culling of' undesirable animals 

Albright (1960) found tbat for maintaining milk production 

at nigh level, dairy cattle sbould be culled constantly and repla­

ced with replacements from within or outside the farm. According 

to Aurejac and Daree (1977), the optimum age for culling shonld be 

between the sixtb and seventh lactations, altbough tbis wlll vary 

with individual animals and breeds. Kat (1977) investigated the 
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causes of culling in lArge herds. He found that sterility, low 

yield, age and udder disease "ere responsible for 5.7, 26.45, 

8.2 and 5.7% respectively. Accordin~ to Darre and Senecbal(1977) 

two of the lIlain reasons for culling cows are poor milk ,yield 

(anout 27% of tne total) and sterility (about 20%), average 

number of lactation per oow 1s about 3.5, and that 50 peroent 

of cows are culled before the fourth lactation. Other causes of 

culling include brucellosiS, mastitis, arthritis, and economic 

faotors. 

f) QUantification of management 

Management has in past been defined by various workers. 

Tbierawr 2.! a!.. (1978) defined management as tbe process of 

allocating an or6anizat1on's inputs (human and economic reSOUr­

ces) by planning, organizing, directing and controlling for the 

purpose of producing outputs (goodS and services) desired by its 

consumers so that organization objectives were accomplished. 

However most Ii terature ignores its role as input for generation 

of output. Moreover management effect as an output has also not 

been precisely defined or measured. Often measurement of personal 

traits, has been treated as synnonym to management. According to 

Nie leon (1962) management 1s human behaviour and the behav10ural 

anteoedents Can be related to the eoonomic effeot of management 

behaviour. 



Toe development of teohniques to predict managerial 

perfonlance from behavioral anteoedents had widespread impli­

oations in USA in selection of farm managers and tenant opera­

tors and extending of credit to farmers. A major problem in 

studies of management performance was the developutent of more 

adequate measures of performance to serve as criterion variabl­

es. Harrin~ton (1964) stated that the development of useful 

predictive measures was largely dependent upon the development 

of' reliable and valid criterion variable. 

With the pro81ems involved in developing measures 01 

management performanoe, some researchers in USA had used 

various kinds of rating teCbniques. Professionals rate the 

management abi It ty or performance of operators they know accor­

ding to some specified criteria. Suoh teChnique was used by 

Me Cormick U al.(1959). Mac Easbern U al.(1962) and Justus 

!! al.(1968). Indirect versions of rating teohniques waS used 

by Reis. (1964) • 

II. Management factors and net dairy farm income 
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Early studies on the relationship. of farm management factors 

to income made use of tabular analysis or simple oorrelation proce­

dures. Such studies have been of value in pOinting out the Varia­

tions in net income tbat occurred as the value 01 one management 



factor varied. 'l'ile procedures however .tailed to furnish meal'lilg­

ful information or the relative value 01 farm management factors 

in explaining variation in net inoome among farms. 

Kyle (1953) made use of multiple linear Correlation analysis 

to study the relationship of five farm management ~actors to net 

farm income on Indiana. farms of U.S.A., using farm account recorrls 

from 1946 through 1950. Althougb tho majority of the farm. were 

oorn-hog operations, the study was 01 interest because of the 

method of analysis. A multiple oorrelation coeffioient of 0.66 

waS obtained. Partial correlation coefficients: number of tilla­

ble acres, crop yield, percent tillable acres 1n corn, work units 

per man, teed fed per tillable acre were respectively 0.77, 0.33, 

0.24, 0.16 and 0.14. 

Albrigh.t (1962) utilized cost accounting records for a five 

year pertod on 39 Los Angeles count,.y commeroial dairy fanDs • 

• ..i.ultiple regression analysis were eonducted to asoertain the rela­

tive importance of individual production ffICtors as tlley IIffected 

percent return on capt tal investment. Statistical analysis of these 

data indicate that the most important management factors were 

production cost, roughage, concentrate, labon, herd replacement, 

total operating costs, quality of milk fat ':;roduced and price 



received for milk fat. 'rhe size 01 herd, OOWS per man, bours 

per cow, dry cow percentage, culling percentage, investment 

per cow and feeding eifee-teney were constituted. group of lesser 

important factors. 

Speicller and Loss1ter ( 1964, 1965) studied tile associa­

tion of farm management factors with dairy farm net income. 

Fourteen farm management factors were found to have their asso­

ciation wi tb net farm i-naoma and all of them were significant 

( p L 0.05 ) in explaining variation in net income. 

Beynon and Langley (1965) lnve.tig8ted~ tile relative 

importance of certain factors in profitable milk production. 

Their study revealed that density of stocking, milk yield per 

cow, price received per gallon milk, costs Qf concentrate and 

fertilizer per forage acre togetller explained 75% of tile varia­

tion in gross margins. 'file two major factors determining gross 

margins were dens! ty of stocking and milk yield per oow. 

Brown and Elrod (1966) estimated tile milk production cost 

and returns from 50 herds in Georgia 191 th an average herd size 

of 63 cows and an average annual yield per cow of 10629 lb, 

4% tat milk. Average annual milk production costs were. 36000 

per farm and $ 571 per cow, tbe main components of costs inclu­

ded feed, investment, labour and management amounting to 

IS 



43, 21, 15 and ~ ot the total costs respectively. Annual qet 

returns average $ 8520 per fann and $ 137 per QOw. 

Miller (1968) and Brown and White (1973) studied tbe Unear 

relationships between various hard management factors and income 

over feed costs. They observed that milk price and mi Ik production 

were positively associated with income over feed oosts while feed 

cost per 45.4 Kg. milk, grain prices and other feed ooats were 

negatively related to this eoonomic measure at herd management. 

Speiober and Brown (1970), baeed upon tbe data fro .. 332 

dairy farms, reported the close relationsblp between tbe pounds 

of milk sold per cow and annual inoome 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 incom.e totaled 

11) 

• 691. However, total expense per CO" average $ 683 for a net 

annual return per cow of only $ 8. When mt lk sales per 00'1 avera­

ged 1600 Ibs. net annual return per cow was ., 141. 

Null (1977) made use of crosstabulation analysis and pearson 

oorrelation to know the effects of' 13 management factors on farm 

income. Among the practices that seemed to sbow the most observa­

ble relationsbips to labour and manage-ment income per operator 



'Were; lb. conoentrate ted per COlt, percent net energy from 

succulents and average age of all COWS. Too practices showing 

the greatest effeot on milk sold per cow were ; concentrate 

fed. average body weight at first calving, average age of all 

oows and average number of days dry. 

In Belgium, Devisch and HeIleman (1978) analysed the 

cost price of milk and reported that labour cost contributed 

more than 40 peruent, other fixed and variable costs could 

make up 20-35%. Cost price o:f milk decreases markedly "ith 

tam size due to eoonomics of scale in use of labour. The 

study ConoIuai,agly revealed the superiority of inoreasing 

milk yields titan 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, overhead eost and calving interval. Feed cost and labour 

cost were the prim.ary factors to determine the net income .from. 

dairy farms. 

III. Management factors and herd average milk produotion 

There are some major differences in the various management 

praotices followed in d1:f:ferent dairy farm. which a:ffeot their 

average milk produotion. 



This average production 1s the ultimate conoern of tbe dalrYl\an 

in tiis role as manager of that business,. Dairy1ne; a8 practiced 
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is basioall,Y a Means of mArket1ng tbe products of land and labour. 

Under suob a system of farming it is to be expected tba t faotors 

sucb as the cropping system, crop yields, size and organization 

of tbe farming operating play an important part in determining 

tbe level of production resulting trom tbe operation of the dairy 

farm. The reliability of Dairy Heard Improvement Association 

(DHIA) berd average records for characteriz1ng herd management 

variables has been reported by Miller et l!!. (1968). They reported 

that herd management variables which are measured more objectively 

such as milk yield, percent days in mi lk, milk prtce, feed costs 

and concentrates fed a.re measured and reported with considerable 

accuracy in the DHIA record while more subjectively measured 

variables such as sucoulents and dry forage fed were less reliable 

in oilaracterizlng herd m.anagement. 

Miller and Dickinson (1968) and Miller (1969) have sbown 

that management practices related to feeding, particularly 

amounts of concentrate and reporductive efficiency (percent daYs 

in milk) had tbe greatest volue in predicting berd average milk 

production in Holstein herds and were the most important eharac­

teristlcs common to higher producing berds. 



Annon (1971) revealed that tbe mean milk yield of cows 

enrolled in Dairy Herd Improvement Assooiation 1n tbe U.S. 

increased from 9713 lbs. of milk in 1956 to 12307 lbs. 1n 

1967. During this same period, the average annual milk produ­

otion of all otber cows in the U.S. inoreased trom 5809 Ibs. 

to 8139 lb •• These higher levels ot milk production .. a8 the 

contribution of AI. 

Daily milk yields and oalving interval bas a negative 

correlation ( Regel.chuer and Remm, i971 and Sznajder and 

Wycisk, 1974). Their results showed tbat bighost milk Yield/ 

day of calving intervals, both in the immediate and the follo­

wing lactation was achieved with a calving interval of 

310-349 days. 

The mean milk yields/cow as affected by purchase of 

beifers to enlarge the berd depends on many faotors including 

tbe time "ben the betters calve and are added to the herd, tbeir 

age at calving, the relationsbip between age and milk yield per 

standard cow (Ettema, 1973). 

Brown and Wbite (1973) studied the management factors 

associated with herd average m1lk y1eld utilizing a total of 

1380 Guernsey, 13614 Hol.tein and 804 Jersey Dairy Hard Improve­

ment yearly herd average records from ei~ht eastern and south­

eastern states completed between 1965 and 1970 tn U.S. 

j9 



The independent variables were concentrates fed, suoculents fed, 

dry forages fed, peroent days in milk, prioe of grain, other fed 

oosts, price of milk, herd size and daYs on pasture. Conoentrate 

feeding, percentdays in ini lk, grain oosts and other feed costs 

were major management factors associated with berd average mi lk 

production. 

Pejin and Lyesov (1973) reported that tile relation.bip 

between milk produotion and ted costs was best expressed by 

an increasing function wi th slowly decreasing marginal produo­

tion. 11he relationship between milk production and feed consump­

tion (especially ooncentrates) was a rising curve of steadily 

inoreasing gradient, suggesting potential tor further increase 

in production. The relationship between milk produotion and 

salaries showed a similar curve. 

Ro.selet (1974) compaired higb (4230-4700 kg. per annum), 

average (3800-4229 ~g •• per annum) and low (less than 3800 kg •• 

per annum) milk prOducing herds 1n ~lat1on to management 

factors. His study revealed that tbe group with highest yield 

Wfl8 cbaracter1 sed by lOl"er average age of C OWB (65.7 months), 

lower age at 1st calving (31 months), higher conoentrate costs 

per bead and more intensive fodder growing (less forage area 

per head but bigher costs per :rorage bectare). 



The economics or high milk production were also disoussed 1n 

relation to prioe of concentrate and the milk to meal price 

ratio and the correlation between milk yield and concentrate 

costs was examined. Bosnle (1975) also reported similar results 

and contented that milk production was bighly dependent on 

feed and labour costs and sale price of milk (correlation 

coefficient 0.96)" milk prroduotion increased with increase of 

expenditure on feed upto D 4000 per COll per year, wben it 

reaoned a maximum of 4162 kgs. 

I.e rdon (1979) uttlized regression analysis to determine 

the effects of different variables on milk production ( per 

bectare and per farm) during 1974 1n 124 farms in the provinces 

of Valdivia and Osorno, Ch1le. Number of oows per haater and 

area used for dairying were fonnd to be major factors affecting 
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.. ilk production per hacter but concentrate expendi ture per cow 

and silage volume per cow had less effect. Total milk production 

per fam decreased with increasing age at :tarmer and (to a lesser 

extent) with increase in the area used for dairying. It also 

registered deorease witn increasing rain fall. being higbest on 

tarms witb only 1000-13000 mm precipitation. '!ilk production waS 

highest on recently formed soil and lowest on lo8m.v 8011s. 

Tile report of Giacver (1979) examined the factors 

influenoing yield levels and discussed profitability of varying 

these factors from the point of vie" of both social cost benefit 

and the individual farmer. 



The five factors considered were quantity of concentrate per 

cow, quantity o~ roughage, quality of roughage, berdmansbip 
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and a&enetic endowment of cows. rrhe 80cial cost benef1t analysis 

suggested the neoessity to reduoe concentrate input, improve 

roughage qual! ty by growing more roots and cutting silage early. 

IV. Resource use efficiency 

Maximization ot proft t is the major considera-tion tor any 

business enterprise for its sucoess in too long run. The proft t 

can be maximised either by inoreasing tbe value of output from 

a gi~en 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 produoing very small proportions 

of total production of a oommodity. The only alternative is tbus 

to reduce tbe cost of production through retionalization of 

resouroe UBe, Feed and labour are tile prilllllple inputs in milk 

production and the former, particularly conoentrates trom a 

critical input. Feed costs alone constitute nearly two-third of 

the total cost of milk: production. Concentrates, in turn, 

represents a substantial portion ot tbis cost. In view of this, 

a study inquiring into the maximization of milk yield with limited 

resources, assumed considerable importanoe. 



a) Production functions and econOluic optima in milk produotion 

Albright £! Al. (1964) used CObb-Uouglas form of production 

funotion for large commercial dairies in Los Angeles county from1D55-

1960 for optimazatlon of resources used. He optimized the resource 

used by calculating tile .. arginal value of productivity of diffe-

rent inputs. 

Krefft (1967) tried to interpretate mathematica'lly, tbe 

milk y1e Ids ami beeping oost. in 1964/65 of 1300 cows on 84 farms 

and estimated by geomatlc specification of cost-milk yield relati­

onships. The result out maximum gain caloulated ~rom. this speci­

fication per c"" "as at a milk y1e ld per cow approaching 8000 11 t. 

per year. 

Brigman. £! Al. (1970) analysed the labour productivity 1n 

dairy farming by using prod'uction function model. They aalaul 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. 

Sildlarly nwaber of cows required per milker "as 13.58 .:t 0.10 • 

A method of determining the economioally optimum yield level 

of a cow was presented by Krefft ( 1972) wbicb involved tbe use 

of a second order parabolic equation for specifioation of oost­

yield relationships Qf milk p.oduction • In order to specify milk 

production process, Singh and Jna (1975) fitted 11ne ar,Cobb-Douglas. 



quadratio and square root forms production equation for economio 

optima in milk production. 'l'hey finally chosen Coob-Douglas type 

of production function for presentation of eoonomio analysis on 

tile basis 0:( their inherent cQnformity to production 10&10 and 

also the signif1canoe levels of the variables. The functions ,,~re 

fitted for M.Q.rrah and non-descript bUffaloes seperately season 

wise • Their finding revealed that tamers cared more tor the 

Murrah than tor non-descript buffaloes, leguminous fodders were 

the cheapest source of nutrients and significa.nt increase in tile 

milk yield could be obtained by B reallocation of feed inputs. 

los 1:f !!1.!l!. (1977) make use 01' Cobb-Douglas funo ticn 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 

tndicated that marginal productivity o:t labour amounted to more 

than twice that of material cost. The function generated econo­

mics of scale uhioh could indicate that resources used in the 

sample OOws couldbe augumented more for economic production ot 

milk. 

b) Use of Linear programming teohnique 

Linear programming technique has been successfully used for 

achieving the objeotives of profit maximization or cost minimiza­

tion in any produotion prQCes8 Rnd milk production is also not 

an exceptton. Dairy scientists oommonly use this technique to 

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



111 ttl or wi tbout matrix generations. 

Kikumoto (1961) collected data from five farms in a semill.:O-

untatn village in 1960. He analysed data on land and seasonal 

labour used in dairy fams by linear progr8lllJlllng. Murthy (1965) 

waS the first to employ linear programming technique in animal 
• 

feeding pro!!lem in ImUa. He worked out least cost feeds from 

among a few feeds for various level;' of milk production and for 

two different price situations. 

Metzger (1968) developed a linear programming: mode 1 to 

determine optimum resources use and management practices for 

tee maximization of net return in each of eight representative 

dairy farm situations. The model provided tor alternative forage 

orops, harvesting method and fertt112,:er level and :for alternative 

grain feeding levels. Tbe effect of level or milk price was also 

considered. 

Nisar and Eltericb (1972) determined tile optimal farm 1ncome 

for large size dairy tarma with 317 and 298 acre. of cropland. 
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rnleY also Ilsed linear programming teChnique to determ1ne tbe most 

protltable organization under variable milk price. Neves and 

Tollin1 (1973) used linear programming for resource allocation and 

combination of' activities in dair.v farms with the objeotives to 

develop empirical models characterising the organization of four 

different sized dairy farms of diverse types given the initial 



arra1y \)f resource constraints (land, lahour and capt tal). 

tecbnology and produot and factor prices. The effort resulted 

in detemination of the optimal organizations for the four diffe­

rent size dairy operations \thich in effect examine the d1fferen-

ces,1f atell, between the actual and ~pt1mal farm organizations. 

This WaS followed by presenting suggestions that could aid both 

private and publio decision-makers .. 

Kabion ~ Al.(1975) used the linear programming technique 

to find out the levels at which the dairy (mUch cow and bUffalo) 

could profitably enter the production programmes of the tamers 

of Punjab, Land. labour, capt tal and fam yard manure were the 

constraints in tbeir study • 

.f Verma and Pant (1978) studied the existing cropping pattern 

and suggest the adjustments in it to incorporate the dairy enter-

prise optimally and the effect of dairy enterprise on employment 

and farm incomes by utilizing linear programming technique in 

Jaipur distriot of Rajasthan. Land, labour, capi tal, manure and 

tractor and bullock power were the lim.iting factors in their stHdy~' 

Jowe. ~ J!!. (19BO) reported that the uBing linear progra­

mming one could have the reasons why certain feedstuffs should be 

included in the ration to affeot the economics of milk production, 

deoisions to sellon farm produced grain, evaluation of the adequ­

acY of forage suppUes and like. 

21; 



~================~=======~ 
• • • • · r- . ~ HAP T E R - III. ~ 
• • • • 
~=========================~ 

METHODS 

A 
N 
D 

MATERIAlS 



It 1s proposed in this chapter to present methods and 

materials chosen to meet the objectives of this study. A 

brief discussion of methods and concepts used in the discu­

ssion is also projected in this chapter. 

1. Selection of Dairy Farms 

Commensurate with the objectives Qf this study, the 

selection of dairy farms was accomplished by purposive selec­

tion Qf 4 Military, 6 Institution/University, 2 State Govern­

ment and 4 private dairy fanns. From these fanns, data collec­

tion was restricted t() only Holstein X Zebu cattle (H.F.Cross­

bred) and A1urrab buffaloes. This 'fias mainly done to preserve 

the uniformity of the data from gene tic varianoes. 

The input-output information of milk production was collec­

ted for a period of five years (1975-79). In add1tion,1nfonnations 

for ){urrau buffalo~s of some village herds under the Operation 
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Research Project of ~ational Dairy Research Institute were 

also included. 

'file details regarding location of the fanna, species and 

period for lthleh informations were collected are presented 1n 

table - 1. 

I~!H..I£=:;:=! 
DETAILS ABOUT FARMS 

_F_a_rm __ '_s71_l_0_0_a_t_i_o_n ___ ~_p~:O __ ie __ • _________ ""~I ________ Pe_3~r-i-Od __ --

A. MilitarY Farm" 
Mi 11 tary Dairy 
Farm, Ambala. 

)411i tary Dairy 
Farm, Meerut. 

lI11i tary Dai ry 
Farm, Agra. 

lIi 1i tary Dairy 
Farm, Luc know. 

B. lnsti tution/ 
University FaNs: 

U.F. Crossbred 
.Murrah buffalo 

H. F.Crossbred 
Murrah buffalo 

H.F. Crossbred 
Murrah buffalo 

H. P.eross-bred 
,\11lrrah buffalo 

National Dairy H.F.Crossbred 
Research Ins ti tute, ~4urrah buffalo 
Karnal. 
southern Regional 
Station,N.D.R.I., 
Bangalore. 

Demonstration Unit 
of N.D.H.I.,Karnal. 

Eastern Regional 
Station,N.D.ll.l., 
Kalyani. 

H. F.Crossbred 

Murrah bu.ffalo 

H.F. Crossbred 

1975-1979 
1975-1979 

1975-1979 
1975-1977 

1975-1979 
1975-1978 

1975-1979 
1975-1979 

1975-1979 
1975-1979 

1975-1979 

1975-1979 

1975-1979 

Con td •••• 



Con td. tab 1e-l 
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Veterinary College 
Fana, Mathura, 
C.S.A.K.V.V. 

Cattle Breeding 
I>roject, B.G.K. V. V., 
Har1nghata. 

c. State ~overnment Farms, 

State Livestock Farm, 

iiiurrah bUffalo 

H.F. Crossbred 

Kalyani. H.F. Crossbred 

State Lives toe k Farm t Murrab buffalo 
Mathurikund ,Mathura. 

D. Private Farms; 

Nirmal Kennedy 
Centre Dairy 
F'arm, Gree n Park, 
Jessore ROad. 
24-Pgs. (W.B.) 

Rama Krisona Ashram 
Dairy l"'am., 
Nare ndrapur, 24-Pg,s • 
West Bengal. 

Kamal Dairy Fam 
Pri vate Limited t 
As hok: Nagar, 
Manikta1a,24-Pgs., 
West Bengal. 

Express Dairy 
Private Limited, 
Sebala ,Calcutta-35 

H. F. Crossbred 

H. F. Crossbred 
Murrah bu.ffalo 

Ii. F. Crossbred 

H. F. Crossbred 
;,lurrah. buffalo 

3 

1975-1979 

1975-1979 

1975-1979 

1975-1919 

1975-1979 

1975-1979 
1975-1979 

1975-1979 

1975-1979 
1975-1979 

Contd •••• 
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Contd. tab le - 1 

1 2 3 

O.R.P. Villages I 

BhainkllUrd Vi 11 age Murrah bUffalo 1979 
berd, Karnal(Haryana) 

Sanghoa Vi Uage herd Murrah buffalo 1979 
Kamal (Haryana). 

Tikri Vi 11 age herd Murrah buffalo 1979 
Karnal (Haryana). 

Ka1lash Village berd Murrah buffalo 1979 
Karna! (lJaryana). 

Uchana vi llage herd Murrah buffalo 1979 
Karnal (Haryana). 

Sh8lllgarh village herd Murrah buffalo 1979 
Karnal (Haryana). 

'rhe herds were divided into two categories - high 

( average yield of more than 6 litres for Ii.F .. Crossbreds and 

more tb.an 3 Ii tres for .Murrah buffalo herds) and average 

( 6 or less 11tres for H.F. crossbreds and 3 or les8 litres for 

Murrah bUf!aloes). 

2. The data: 

The present analysis 1s based on the secondary data 

co l1ee ted trom sixteen ordHnised dai ry fams and primary 

data from six villages under Operational Research Projeot 01 

National Dairy ilesearch Insti tute. A total of 65 sets of 



observations for H.F. crossbred cattle and 53 sets of observa­

tions for ;Wurrab buffaloes were collected. The data pertained 

to colleotion of information on the d.ifferent inputS'· used; 

quantity of milk and dun~ produced, number of animals sold and 

th.eir monetary values were colleoted. Additionally, management 

practioes with regard to feeding, breeding, milk1n~f oalf 
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rearin~t labour utilization etc. 'Were also documented. Tile figu­

res on expenditure of eaoh farm's layout, build1ngs and equip­

menta lIere recorded from the account sections of eacb organised 

farms under the present study. The data on salaries, wages and 

allowances paid to the employees and number ot workers of each 

organised farm and expenses on eleotricity, tuel and water were 

also collected from the records of the accounts section of 

respective farm under study. The above figures for individual 

fanner in ORP were calculated from collected primarY informations. 

3. Methods of analysiS 

A. (~antifioation of management 

A production analysis (Heady and Dillon, 1961) 'Was used 

to study the general pattern of the productivity of i"esouroes 

used in the farms year wise. A production funct10n is simply 

a mathematically stated relationship between inputs and putputs. 



A produotion fUllction 1)1 followin. type was estimated 

tor eacb year trom. 1975 to 1979. 

y •• . . • • 

Taking Logaritruns, 

+ •• 

In these produotion functions, estimated income was 

oonsidered as the dependent variable (Y) and the selected 

Ii) 

resources considered as independent variables were J X
1 

(number of CO"" ), Xa (total labour cost), Xa (operating 

cost), X4 (non-animal capital), X5 (haY equivalent in ton'$, ) 

and Xa (tons of concentrate), Ita" was a constant. 

The estimated coeffioients ( b values) 1n the above 

equation were the elasticities of production of their respeo-

the inputs. The elestici ths 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 tanD 1n each year by 

8ubstraot1n~ the logarithm. of total income as estimated by too 

production function from the logari tbm of too actual total 

income received as follows : 
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llestdual = Log Y - Log Y. . . • • (11 ) 

where Y = actual income received and 

Y = estimated income • • 
Sinoe the residual waS in lngari thms t 1 t was the ratio ot 

actual income to estimated income .. The quanti ties of inputs 

( Xi through ~) llsed to estimate income were those actually 

employed in the farm. Thus the deviation represents the effect 

of any inputs om.itted from the production function. as well as 

random. __ or _!~~_~ ._~_~EU~l~~tS. Using this deviation as a measure of 

management performance, dairy farms were ranked witbin years 

and the cosistenoy of performance over the five year period 

were also studied. 

B. Rank correlation 

Correclation between ranks of dairy farms based on 

production analysis and percent return of oapital investment 

were calculated separately for both the H.F. crossbred cattle 

and Murrah buffalo farms using standard procedures (Spearman, 

1904) • 

The rank correlation R was calculated by the following 

formula 1 

6 
R = 1- .. (iii) 

n ( 0
2 

- 1 ) 



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

n = number 01 observations. 

Then the coefficient of correlation " r" between the 

two ranks was calculated as follow8 

r .. 2 Sin ( ~ R ) 
6 

c. Coeffioient of ooncordance 

.. (tv) 

'ra test the hypothesis that the annual ranking was raddom, 

against the bypothesis that there was consistent year to year 

pattern in the ranking., the coefficient of concordance 

(Kendall and Smitb, 1939) was usec!. The mathemetical model 

used tor the purpose waS 

W = 128 .. .. (v) 

m2 ( n3_n) 

Where W .. ooeffioient of concordance, 

m = number of years, 

n .. number of faIms and 

S .. sum of tile squares of the devlatlone of 

the total of the ranks assigned to each 

farm from m ( n + 1) ! a. 



D. Regression procedures 

1) Model Specifications 

Multiple regression procedures of linear as well as 

nonlinear specifications were stipulated to establish the 

relationships between various management faotors and both 

herd average milk production as well as net inoOOle of dairy 

farms. 

The independent variables for explain1ng variances in 
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net inoome were (1) herd .i~e, (ii) total milk production, 

(Hi) milk yield per CO", (tv) percent daYs in milk, (v) 

concentrate fed per cow per year, (vi) succulent fed per oow 

per year, (vii) dry forage fed per cow per year, (viii) feed 

cost per OOlt per year, (ix) feed cost per 50 kg. milk produced, 

(x) milk price per litre, (xi) fat percentage of milk, (xii) 

number of labour employed, (xil1) number of tillable acres of 

land, (xiv) ooncentrate price per kg. and (xV) number ot co"s 

per man employed. 

Tbe· ... dependent variables employed for explaining variances 

in tile nerd average mill< production were (1) herd size, (ii) 

percent daYS in milk, (iii) concentrate fed per oow per year, 

(iV) succulent fed per cow per year, (v) dry forage ted per 

oow per year (Vi) milk price per litre, (vii) concentrate price 

per kg. and (viii) number of tillable ..,res of land. 
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The linear matilemattcal model was 

Y = b 0 + B1"'1 .. bra + .. +b", 
n n • • (vi) 

where, 

Y = dependent variable, 

bo = intercept i.e. the expected value of t Y' wben 

"'1 • :1:2 .. ~ were each zero, 

b
1

, b
2 .. b

n 
= ooefl'ic tents of linear partial 

The quadratic mathematical model used was 

Yij = b o + b k x k .. b~ x~ •• (vii ) 

where, 

¥ij = do pendent variable of i th year of j th 
. 
fam, 

bo = general mean., 

Xk = the kth independent variable oorresponding to 

tbe ijth observation, 

bk = the partial regression coeffioient 

corresponding to xk ' 

= the square of too ktb independent variable, and 

bk :: tne quad ratio regnression ooefficient oQrresponding 

2 
to xII: • 



E. Correlation procedures 

The correlation coefficient among herd average variableS 

and net income variables were calculated using standard statis-

tical method (Snedeoor and Cochran, 1967) 

n 
:Ii x 1 Y1 

r = 
i:: 1 . . (viii) 

xy 

V n 2 n 
y2 :Ii x 1 

:Ii 
1=1 1=1 > 

were xi and Y i 

independent and 

were respectively deviations from mean of 
vay;d.bl,,~ 

dependent,(spec1f1ed in (vi) and (vii) • 

= squares of deviations from the mean squares for t X' , 

= squares of d~viations from the mean squares for 'Y', 

XiY
i 

= cross products of deviations from the mean of 

the two variab lea. 

1\ 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 purpose of scanning the 

" best-fit " specifications. 

'rhe veriables included in the production functions were 

as follows : 

y = ( xl' X2 • 



where • 

Y = annual milk production in 11 tres per adult animal. 

Xl = t()ns',,, of bay-equivalent fed per year per adult 
animal. 

Xa = Kilo,ramm~s of concentrate mixture fed per year 
per adult animal, 

Xa = number of labour employed per year per adult 

animal, 

x. =- number of tillable acres of land per adult animal, 

Xs = annual operattonal costs other than Xl to X, per 

year per adult animal. 

1) Specification of production funct10ns 

The specification of produotion functions were I 

a) Linear, 

Y = b o + b1"1 + b2"a + ba"S + b'''4 + bS"S •• (ix) 

b) CObb-nouglas, 

Y =: bo · 
bl b2 xb3 b4 bS (x) Xl • x

2 
• 3 • x4 x5 

c ) Quadratio , 
Y = bo+ b1x 1 + b2"2 + baxa + b4x4 + b5x5 -

2 2 2 2 2 
b6x l - b7x 2 - baxa - bg"'4 - b10 "5 + 

b
U xl x2 + b1ll xl xa + b13 xl x, + 

b 14 xl "5 + b 15 x., x3 + b 111 x 2 x4 + 
• 

b17 x 2 x5 + b1B "'3 "'4 + b 19 "'a "'5 + 

b ao "4 X5 .. (xl) 



11) Production maximizing quantities of inputs 

The quantities of different inputs which maximize the 

milk production ,;as calculated witb tile Ilelp of • best-fit· 

produotion function on tile premise of mar,.inali ty principle 

wbicb implies maximisation of output from tile fixed produoing 

unit when the marginal products of tn' resources are simulta-

neously equated to their respective prices divided by tile 

prices of the product. 'Pbe prices of inpu.ts and output were 

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

The speo ification of con«fition-s were obtained by 

differentiating tile ' bea t-f1 t t production function with 

respect to xl' "a • "a' "'4' "5 respectively as given 

below : 

21: = 
P"'1 · . (x11) 

d"l py 

21: = 
pX2 · . (x111 ) 

dxa py 

21: = 
pXa 

• • (xlv) 
d"a py 

21: 
P", (xv) = · . 

d"4 py 

&.... 
pXs (xv1) = · . 

d"5 py 



G. Optimisation prooedures 

Linear programming 

In order to optimise dairy incomes the Linear Programming 

model was employed. It is a matter of common knowledge that 

feed, todder, land t labour and capital are tbe limited resour­

ces on any dairy farm. Optimal allocations of these limited 

resources are the main objeotive of every l'arm manager. Linear 

programming ia a systematic and accurate method of determining 

mathematically the optimum combination of inputs so as to 

maximize the income or minimize the cost within the limit of 

available resources. Land, dry matter content of green, conoen­

trate and dry forage, land and operating cost "ere treated as 

oonstraints In the formulation of problem on dairy farm. 

For calculating the dry matter (00) content of teeds and 

fodder, it waS assumed, that green fodder, conoentrate and 

dry forage "ere having 20,., 90,. and 90,. dry matter respeotively. 

i) Selection. of activities 

In order to detennine an optimal programme for different 

tam sizes, H.F. crossbred QOWS and Murrah buffaloes were 

treated as two alternative activities. Linear Program.inc 

teChnique was uBed 1n those dairy fanDs, where these two species 

of cattle were reared. An adult cow or buffalo was considered 

as one activity_ 



11) The model 

The optimal plans were devaloped through Linear Programming 

analysis using tile following model, 

"here 

+ 

subject to 

+ x
2 

/ 
~ 

+ 

+ 

+ 

o 

•• (XVii) 

( land) 

( llM) .. (xv11i) 

( labour) 

( operating 
cost) 

z ~ total income from milk to fixed farm resources 

annually. 

Pj = annual return per real activity 

aij = the input-output coeffioient of l tb resource 

and jth activity 

= level of jth activity. 

4. Concepts used in the study 

Total income 

Total casb received in a year from sale of milk,dung and 

animals. 
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Net income 

Total inc (IDe minus total expenditure. 

Qperatigg cost 

Total expenditure incurred in feeding, labour...,depreoiatlon, 

net of inventory cbange and rents and taxes. 

Total labour cos t 

The total annual expend1 ture incurred in pennanent and 

casual labour. 

Non-animal cap1ta~ 

They are tbe cost of fixed assets like cattle sheds, land, 

machineries and equlpments. 

Hay equivalent 

Hay equivalent i. a measure of green fodder, hay (dry) 

and • Hage fed. It was computed by .u,.iIIing up ot factors 

obtained ~rom total green fed .ivided by four, total 

silage divided by tbree and total tons' of bay reported 

over the whole- years-. 

Total slloculen"'ts/concentrate/drr .forage fed annuallY 

It was caloulated as the ratio between total sucoulents/ 

concentrate/dry forage fed annually to total number of 

adult unUs. 

Grain price 

Annual average price paid tor one Kg. of concentrate. 

Feed cost per cow 

It was computed on tbe basis of adult animal unit. It 

was total feed expenditures annually involved in a adult 

animal unit. 



Feed oost per 50 Kg •• milk 

It was the total feed cost incurred in the production of 

50 kis. of m11k. 

Herd 8'ize 

It was tile total nUlllber of adult animals. Tili. included 

milob, dry and adult male animals. It "as oaloulated as 

average number of m1lch, dry and adult male animals for 

12 dlonths. 

Herd average milk prOduct ton 

It was tbe ratio of total milk prOduction to total number 

of adult females ( in m1lk and dry ) • 

lI1lk yield per c .. (wet average) 

It was calculated a8 ratio between annual milk production 

and average number ot milch animal per day for the wbole 

period oonstituting 365 daYs. 

Milk price 

Average prioe for a 11 tre of milk in a particular year. 

Percent days in milk 

It was oomputed as ratio between lactation lengtb and 

calving interval and was expressed as pe:reent~ 

Number of man employed 

It was calculated on the basis of average number of lalrour 

(permanent and casual) employed each month in a year. The 

number of casual labour was calculated on the basis of 

eight Ilonrs daily basis. 'file part ttme pennanent labour ... as 

also estimated on the basis of six and half bour a day basis. 



Number of COlIS per man employed 

It was oomputed as tlWt ratio between total number of 

adult cows in tile nerd and tile total number of man 

employed. averaged over the year. 

Number of tillable acres of land 

It was the number of total acres of land used for 

oultivation throughout the year. 
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Commensurate with the objectives of this study the results 

have been presented in the following three aspects : 

1. Quantification and documentation ot the managerial 

elements, 

II. Relationship between m.anagement factors and herd 

average mt lk production and net inoome, 

Ill. Effie tent use of various farm resources for optimum 

production etflcieooy and profit from dairying enterprise. 

I. Quantifioation and documentation of managerial elements: 

In most dairy fsms the income from milk must represent 

from 80 to 90 percent of the total receipts. Other sources of 

income Can inclUde cattle sales and. Iltanure. The income per .cow 

18 governed most by the level of milk prOduction and the rat 

percent of milk. Thus high herd average milk production 1s one 



of the major characteristics of profitable dairy .farming. 

~fficient man~ement must be able to generate bigher m1lk 

production. Di.ffereooes in the management practices troll. 

one farm to another are thus likely to be reflected 1n herd 

average milk produotion. 

a) Perrormance differences between high and average berds: 

In order to bring out managerial variations on herd 

productivtty tbe relevant data were collected and tbe Sallie 

are set out in table - 2. 

AVERAGE ECONOMIC TRAITS OF TWO CATEGORIES IIERDS 

Aver~e herd 
size (No.) 

Mean milk 
production 
(11 tres) 

Lactation 
length(months) 

Calving 
interval 
(months ) 

404 

8.39 

10.62 

14.40 

287 214 149 

13.22 11.21 

16.73 

===========================~========~======================~===== 



It Can be seen from table - 2 that the mean wilk produotion 

tor hleh and average production berds of H.F. crossbred cattle 

were 8.39 and 3.63 litres respectIvely. FOr Murrah buffalo, these 

figures were 4.52 and 2.26 11tre8 respectively. The mean herd 

sizes in high and average production herds were 404 and 287 in 

H.F. crossbred cattle and 214 and 149 in Murrah buffalo. The 

bard sizes were larger in high production herds of two species. 

This was possibly due to the a~ailability of more lands for fodder 

cultivation. In II.F .. crossbred cows, the lactation length a.nd 

calving interval in the berds of average production group ranged 

from 12.25 to 14.50 months and 14.77 to 18.70 months respectively 

whereas in the herds of htgh production group too ranges were 

9.90 to 11.40 montbs and 12.70 to 15.84 montbs respectively. The 

overall average lactation lengtb in the two categories of herds 

we~ 13.22 and 10.62 montus and that of calving intervals were 

16.73 and 14.40 months. In case of Murrab buffalo the ranges for 

lactation 1ensth aud calving intenal for high production herds 

varied from 9.10 to 13.30 months and 13.50 to 17.80 months respec­

tively whereas in average production herds these were 12.60 to 

15.50 months and 18.10 to 21.10 months. Average fllures for 

lactation len~th and cal~lng intensl of high production hsrds 

were 11.21 months and 14.90 months and these for average produc­

tion berds were 14.50 months and 20.20 montb,s. The avera.ae calving 

intervals in high production bards of II,F. urossbred and Murrab 



48 

buffalo were shorter than that of average produotion herds. 

Similarly the lactation periOds were also of standard lengtbs 

in high production berds or two species. These indicated that 

oattle in high production herds were regular breeders. 

b) ~"1a1Jageri8.1 variation of high and average production berds: 

Table - 3 presents the differences 1n management practi­

ces and other variables between average and high production 

herds of ll. F. orossbred and M.urrah buffaloes :res pectl ve ly. The 

information present summary of management practices in five 

average and eight high production herds of H.F. crossbred cattle 

and eight herds in each categories of Murrah buffaloes, 

In case of average produotion herds of H.F. crossbred 

cattle, fodder were Qrfered two times a daY in the manger. The 

timine,.s for stall feedi;]g 'Were around 8.00 A.,M. and 5.30 P.M. 

in the morning and evening respectively .. Tile concentrate was 

offered at the time of t:l11kin~ only. 'l'oe cows were milked in 

stalls twioe daily in the morning at about 6.00 A.M. and in tile 

evening at about 4~30 P.M. The animals were maintained largely 

on concentrate and dry forage beoause green f'odder Was mostly a 

constraint due to lack of land and other faoilities. Whenever 

green fodder waS available, it was fed unobaffcd. 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 dehorning and branding were not 

common practices •. 41though all the classes of animals were 

vacoinated against R1nder""Pest, Haemorrhagia Septicaemia and 

Foot and Mouth diseases, the calves were not dewomed as a rule 

against parasitic diseases. Stall housing system was followed 

almost in all the OOrd. for all too classes of animals. Too 

average quantities or green fOdder, conoentrate and dry forage 

per daY per adult unl t were 12.06 kgs •• 6.29 kg •• and 4.44 kgs. 

respectively, The average number of cows per man employed was 

five. 

In high production herds of H.F. crossbred cattle, the 

animals were stall-fed twioe daily excepting for :few herds 

wllere tool' "ere fed thrice. The timings tor offering fodder 

in the manger were before 8.00 A ... M. and after 4,30 P.M. in 

the morning and evening respeotively, Tile concentrate was 

offered three times a daY at too time 01 milking. Tile cows 

were milked three times a daY in separate milking parlours at 

about 5,00 A.M., 12.30 P.M. and 6.00 P.M. (inen fodder was 

enougb in most of the herds, The animals were fed green fodder 

throughout tbe daY in groups with little amount of concentrate 

and straw. The green fodder Was generally chaffed before feeding. 

Except in two farms, gra~ing waS not practioed and the distance 

of grazing areaS varied from i/4 to 1 Em". 



Begar d1n& the Ilanagement of young stock, the calves were weaned, 

dehorned, branded for identification and deworming against 

parasitic diseases in addition to vaccination of the animals of 

all alasses against Rinderpest, Baemorrbagio Septicaemia and 

Foot and Moutb disease. Loose housing system waS followed 1n most 

of the herds. The average quantities of green fodder, concentrate 

and dry forage per day per adult unit were 45.43 kg •• , 5.45 kg •• 

and 3.22 kgs. respectively. The number of oows per man .employed 

was tour. TOOre waS not much of managerial differenoes concerning 

reproduction of the animals in two categories. In both h1gb and 

average production herds, beat detection of animals was done by 

attendants meant for it and insemination was done artificially 

by their own ball's sem.en. 

Tile major differences in mana~ement praotices between 

high and average production 1I.F. crossbred herds lie in extra 

care and preoaution exercised in Case of farmer. This extra Care 

1s attributed to early milking, reliance on green fodd-ers,group 

feeding, weaning of calves, practices like dehorning, branding, 

and dewomtng of calves, separate milking facilities, provision 

of loose housing system, provision of superior (quantitative as 

well as qualitative) feed and fodder, less animals per iDan power 

a.nd intensive fodder oultivation. 
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The animals tn average production herds of Murrah bUffaloes t 

were o~fered fodders twioe a daY in the stalls. 'fbe t1mings :for 

offering fodder in tbe stalls were about 7,0 A.M. in the morning 

and 4.00 P.M. in the afternoon. The concentrate WaS ted at the 

time of milking at 6,00 A.M. in the morning and 6,00 P.M. in the 

evening. The animals were milked in the stall itself. Tbe animals 

were mostly thrived on concentrate and straw as green fodder was 

not sufficient due to shortage of lands and other 1ac111 ties. 

Tbe animals were fed individually, In ORP villages during rainy 

season, animals were allowed to graze and the distance of the 

grazing areas varied trom 1/4 to 3 KIDs. 'roo oalves were allowed 

to suckle their dams and they were not dehoraed, branded and 

dewormed. "1'he animals of all classes were vaccinated against 

Rinderpest, Haemorrhagic Septicaemia and Foot and Mouth diseases. 

The animals of all classes were kept in the stalls. 'file average 

quantity of areen, ooncentrate and dry tora,e per daY per adult 

animal were 32.71 Kgs., 1.57 Kgs. and 2.55 Kgs. respectively. 

Tne number of adult buffalo per Ulan employed was five. 

In bigh production herds of Murrab bUffaloes. the fodder 

was offered in the manger two times a daY in 76 peroent of the 

berds. but in remaining berds it was tbree times a day. The 

fOdder were offered before 7.00 A.M. in the morning and a:tter 

4.00 P.M. in the afternoon. The ooncentrate waB fed at the time 

of milking. Tile milking waS performed at about 6.00 A.M. and 



6.00 P •• 'Ii. in the milking parlours of the herds. The animala 

in ORP villages were milked in tbe stall itself. The green 

fodder Was sufficiently fed to the animals, thus a s.all 

amount of concentrate and straw were fed to the animals. Tbe 

group :feeUng waS practiced in all the berds except in ORP 

villages where individual feeding was followed. Animals in 

the tams of ORP villages were allowed to graze during rainy 

season and the distance of the grazing areas varied .f"rom 

1/4 to 2 Kms. The calves were weaned, deherned, branded and 

dewormed in organised berds only. 

The animals of all olasses were vacoinated against 

Rinderpest, Haemorrhagic Septicaemia and Foot and Mouth diseaaes. 

Loose housing system was com.mon in all the herds t but the animals 

in OHP villages were kept 1n the stalls. The average amounts of 

green, conoentrate and dry forage per daY per adult animals were 

47.51 kgs. 3.73 kgs. and 3.34 kgs. respectively. The number 01 

animals per man employed was four. 

The major differences in management practice between high 

and average production buffalo herd lie in extra care and 

precaution exercised in Cnse of the former. This extra care is 

attributed to early milking. relianoe on green fodders, group 

feeding, weaning of calves, practices like dehorning, branding 

and deworm1ng, separate milking ~acilitiesf pevision of loose 



housing system, provision ot superior (quantitative as well as 

quali tat1 ve) feed and fodder, less animal per man power and 

intensive fOdder oultivatiQn. 

c) Quantification of manage .... nt , 

Management is one of the most cruoial inputs whicb deter­

mines success or failure of an enterprise-mix. Presence of 

almost all Blodern resources t however in the absence ot effie ient 

i1lanageme nt, ,"ould not generate efficient good services. This is 

principally SO becallse the pattern of combining resources for 

production 1s only entrusted to management. In the present oon­

text, management can be dittoed as ftthe process of allocating an 

orsanizatlon's inputs (human and economic resources) by planning, 

organizing, nirectlng and controlling for the purpose of prodUCing 

outputs (goodS an:! servioe",) desired by its consumers so that 

organization objectl!1es are accomplished' (Tbieraft £1 .!!l., 1978). 

This present study attempts to quantif'y the management 

skill usin~ production function approach suggested by Albrigbt 

tl .§.!. (1964). In this case, estimated income WaS stipulated to 

be a function of severft,l faotors or resources, Tbe selected 

resources oonsidered as independent variables in the product1on 

function included: number of cows ( x1 ), total labour coat (x2 ), 

operating cost ("3)' non-animal capi tal (x4 ) haY-equiv"lent 



1n tons (x5 ) and tons of" concentrates (x6 ). The loa-linear 

model was employed to generate yearly prOductive fUnctions 

for each of the five years (1915-79), The estimated coeffioi­

ents (b-values) in tbe above equation \fere the elastici ties 

of (>roduotion of their respective inputs. The residual, was 

computed for each dairy and year by substraottng tho logaritbm 

of estimated total 1noome(log Ye) from the logar1thm of the 

actual total inoome (log y ). Since the residual waS in logari­

thms, it waS essentially ratio of aetnal income to estimated 

income. Using this deviation as a meaSure of management sk111, 

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

The resultant ranking of H.F. crossbred herds on tm basis 

of managerial e:fficlency are set out in table-04 (coefficients 

are presented in Appendix - 1 ). It Can be seen from the 'table 

that there were sizable inter - and intra lanns variations 1n 

managerial ranks, In the year 1975, only the last four fams 

(10tb through 13th) had positive rank ooefficients. In 1976 the 

nomber of fams ( 2, 3, 11, 12 and 13) w1th positive ranks 

increased although one of the fanns (10) lapsed into negative 

coefficient. Since then for the rest of year increasing number 

of farm were endowed with positive managerial ranks. However 

with time, tbere was change in ranks of some of the tams due 

to change in managerial personnel, natural calami ty etc. These 

differences not",w1tbstaod1n", tbree farms ( 11, 12 and 13) had 

" " ,} 'J 



i. VI 
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2. Vll 

3. V 

4. IX 

5. VlIl 

6. XlII 

7. X 

8. XI 

9. XII 

10. HI 

11. IV 

13. II 

13. I 

TABU:; - 4, ==:::====:=== 

Ranli:! n¥ of crossbred 'ams on 
the basi. of management ability 

Ranks 

IV X IV 

VIII VIII VIII 

III II III 

IX IV IX 

VI VII X 

XIII XIII XII 

X VI VII 

XU Xl XIII 

Xl XII Xl 

VII IX VI 

II V V 

V III II 

r I I 

IV IV 

VIII VI 

II II 

X \flII 

IX VII 

XI Xl 

VII VII 

XIII X 

XII IXj. 

VI V 

V III 

III II 

I I 



consistently positive ranking coe1'f'ioienta and another three 

( 6, 8 and 9 ) were marked for consistently poor managerial 

abilities. Another oategory constituted of farms (a, 7 and 10) 

which Can be termed as potentially effie ient farms. Taking the 

yearly fluotuations into acoount four farms ( 3, ii, 12 and 13) 

were marked wlth nigbest managerial efficiencies and the fams 

witb medium efficiency included 10th, 7th, 5th, 4tb and 2nd. 

Tbe rest ( 1, 6, 8 and 9 ) were consistently poorly managed 

:tams with crossbred berds. 

'fbe results of managerial skill rankings of the farms 

wi tb buffaloes are set out in table-5 (ooefficients are presen­

ted in APpendix-2). 'I'he table indioates that there "ere sizable 

variations in managerial ranks within and between the farms. 

5S 

In tbe year 1975, only four fams (2, 3, 4 & 6) bad post tive rank 

ooefficients, In 1976, the number ot farms with positive rank 

coefficients increased to fiv .. by adding one of the fa"" (8). 

In 1977 tbe number of lams ( 2, 4, 5, 6, 9 and 10) with positive 

ra rics increased although two of the farm. ( 3 and 8 ) lapsed into 

negative ooeffioient. In 1978, only three farms ( 4, 6 and B) 

llad positive rank coeffioients. In 1979 the number of fa-nilS 

( 1, 4, 6, 7, 8, 9, 11, 12, 13, 14, 15, and 16) with positive 

ranks increased and only two farms ( 5 and 10) had negative rank 

coefficients. However, with time there was some sbifting up end 

dOlln of the tafts in their managerial performance. Tbese difference$ 
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not witbstanding, tbree farms ( 2, 4 and 6) bad consistantly 

positive ranking coefficients and another four ( 1, 5, 7 and 

10) were marked tor poor managerial allllities for four year 

eacb, Another group constituted of fanns ( 3 and B ) wblob 

oan be teJ1Bed as potentially efficient farms, On the basis ot 

yearly flttctuations, 1t could be seen that three tarms ( 2, 4 

and 6) were marked with highest managerial e:tt101enc1es alll 

tbe fanns witb mediua efficiency included 3rd and 8tb, The 

rest (t, 5, 7, 9 and 10 ) were conSistently poorly lIanaged 

farms. 

III the anaiysis cite4 by Albrigbt (1962). percent returD 

on oapi tal investment was used as a measure of success. 

Consequently. it is of interest of compare the rank1ngs of 

faJ1Bs on this oriterion with the rankings on the basis of 

residuals. A rank oorrelation test showed a significant relati­

onship at 1~ level of probability in each of the five years. 

To test the hypothesis that the annual ranking. was random, 

against the hypothesis that there was consistent year-to-year 

pattern in the ranking., the co-efficient 01 ooncordance was 

used. The coeffioient of conCOrdance tor H.F. crossbred was 

calculeted for complete five years, whereas tor Murrah buffaloes, 

1 t was calculated :tor three years, 1.e., upto 1977 because beyond 

this, informations tor ten farms were not COUlplete..;.. The W-values 

of 0,8672 and 0,5610 tor H.F. crossbred and Murrah buffaloes, 



respectively, were significant ( p L 0.01), Tbus, there is a 

strong evidence that the dairy farms whioh were superior (as 

indicated by their ranks based on dev1ation trom regression in 

inputs or by percent return on capital investment) were OOUSi8-

teutly superior from. year to year. A similar consistency was 

evident, tor tnose dairy farms wbo were mediocre and inferior. 

These result. agree with the finding of Albright et.!!l. (1964) 

who quantified management in 30 dairy farms from 1956 through 

1960, 

II. Relationship between management factors va;tid, herd 
average milk production and net income ; 

a) Relationship between various management 
factors and dairy farm. net income. 

The net income derived from the operation of dairy farms 

is the ultimate concern of' the dairyman in his role a8 manager 

of that business. Dairy as practiced 1s basically a lIeaDS of 

marketing the products of land and labour. Under such a system 

of faming, management factors, as well as dairy sales and 

expenses, play an important part 1n determining the level of 

net income resulting from the operation of the dairy farm. 

Measures of farm business activity and physioal inputs 

and output., referred to in this investigation as tarm management 

factors, bave been used by several workers in the field of ta:na 

61 



62 

managelDent as a tool in l'a.rm business analysis. Early studies 

on the relationship of farm management faotors with income 

made use of tabular analysis or simple correlation procedures. 

Those procedures failed to furnish more meaningful information 

on the relative importance of farm management faotors 1n expla-

ning variation in net income among farms. Multiple regression 

analysis WaS employed in the present study as a means of determining 

relative importanoe of the various farm management factors in 

exp1anlng val"iance in net incomes. Such information CaD be 01 

value of oharacterizing the more profitable dairy operations and 

in pOinting out management factors which sbould be given particular 

emphasis in dairy farm business analysis. But betore that tbe 

inter-relationships of degree of assooiation and dispersal attri­

bute8 need to be done. From the later oategory mean, S.D. and C. V. 

were computed for crossbred and Murra.h buffalo for fifteen berd 

lJlanageUlent variables whicb 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

ls. This could probably be att1buted to their higber daily milk 

yield per animal, higber percent daYS 1n milk, lesser cono""ptlon 

of succulent fodder, lesser feed coets/50 kg of m11k produoed, 

higher and favourable subst1tution of capital by labour. Almost 

all Olean magnitudes 01 tile measures presented unmistakably favOU­

red keeping of crossbred animals over buffaloes excepting, ot 

course lligber fat yield, less acrage allocation and higher price 

of milk of tbe later category of animalS. 
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The magnitudes of coefficient of variation indic(J:ted 

that from amongst croBsbred animals t percent days in m1lk, 

concentrate price, milk price, fat percent of milk and number 

of cows per ma.n employed, 'Were characterised by higber degree 

of stability, All otber attributes in crossbred herd were 

relatively higher unstable. On the otber band, only four 

attributes ( percent days in milk, concentrate price, milk 

price and fat percent of milk) turned out to be relatively 

more stable. The inter-category comparisons of the herds 

revealed that wbere a8 a larg. number of attributes (berd 

size, total milk production, milk yield per animal, succulent 

fodder fed/cow/year, dry forage fed/cow/year, feed cost/antmal/ 

year, fed costS/50 kg.milk produoed, number of man employed and 

number of tillable acre of land) ... ere oharacterised by higher 

relatively instability, the sMle could be said about buffalo 

herds for only a few (concentrates fed/animal/year, lat percent 

of mi lk, and number of animals per man employed). 

It thus can be cono luted that the mean attributes of milk 

produotion in crossbred he rd "ere des 1rable but were, neverthe­

lesst characterised by more relative variance. 

zero-order correlations among the fifteen management 

variablea for H.F. crossbred and Murrah buffalo are set out in 

table - 7. Lt can be seen :from the table - 7 that the net 1ncoll.& 

(y) in case of H.P. Cattle was sign1ficantly and positively 
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correlated with daily milk: yield per cow, percent days 1n milk, 

succulent ted per oow per year, fat percentage of milk, number 

of cows per tnan employed and was negatively correlated with 

herd size and number of men employed. It thus seems that at the 

present level of technology, increases in stocking rate and 

labour in D.F. crossbred oattle :tarms may deorea&e the net inco­

me. For Murrah buffalo herds, unlike H.F. crossbntds, the net 

looom.e~ was significantly and positively correlated wi tb comen­

trate ted per buffalo per year, milk price and negatively corre­

lated wi th sucoulent fodder fed per buffalo per year, ooncentrate 

prioe and fat percentage of milk. This difference of Murrah 

buffalo frOlll H.F. crossbred WaS probably due to the more depen­

dance of buffalo on concentrate feeding and flat rate of milk 

i nrespect of fat content. There have been qUite a :few inter­

variable oorrelations. For instance,. berd size,. in H.F.oroBsbred 

herds, "as significantly and positively correlated with annllal 

mi lk production,. number ot men employed,. number of tillable 

acre. 01 land and negatively correlated with percent day" in milk, 

per Kg. milk price, fat percentage 01 milk, Tbe negative corre­

lation of herd size with peroent days in milk indicates a decre­

ase in the breeding efficiency of animals with i oorease of herd 

size. Negative oorrelation with fat percent of milk indicates 

that large herd depends more on green feeding, which 1n turn 

decrease fat percent and tbus milk price. 



In Murrah buffalO, herd size waS significantly and 

positively oorrelated with annual milk production. succulent 

fed per buffalo per year, ~eed cost per bUffalo per year, 

feed cost/50 Kgs. milk produced, number of men employed and 

nllmber of tillable aores of land. Positive oorrelations w1th 

succulent fodder fed and number of tillable aore of land 

indicated increasing dependence 01 large herds on green 

feeding. Feed cost per buffalo increased beoaused the lfutfaloes 

in larger herds produce more m!lk and so consumed more feed. 

Annual milk production of H.F. crossbred herds 'Was 

significantly and positively correlated witb daily milk yield 

per cow, number of men employed, number of tillable acres 

of land and negatively correlated dtb percent daYS in milk, 

per kg. milk price, fat percentage of milk and in Murrab 

buffalo berds, it was positively correlated with concentrate 

ted per bu:tfalo per year. dry forage .ted per buffalo per 

year, feed oost per buffalo per year, teed cost per 50 kg. milk 

produced, milk prioe, number of men employed and number of 

tillable acres of Ian!. Daib- mUk yield per cow "as Significa­

ntly and positively correlated with suooulent fodder fed per 

cow per year, feed eost per cow per year and number at tillable 

acres of 1a n:l and negat1 ve 1y carre 1ated ,,1 th dry f'orage per 

year per OOlt, feed oost per 50 kg. milk prOduced and milk 

price in H.F. crossbred berds, but in Murrab buffalo herds, 



it was significantly and positively correlated "UIl percent 

daYs in milk, ooncentrate fed per buffalo per year, daY 

flU 

forage fed per buffalo per year and fed cost per buffalo per 

year and negatively correlated with feed cost per 50 kg. milk 

produced and number of men employed .. Results indicated that 

bigb produc lng nerd. required more men employed and ti llable 

lands. In orossbred cows, higber milk yield "as with lower 

prioe which in buffalo herds, the reverse WaS found. It might 

be due to restricted, consumer preference for cow's milk, 

Larger m11k production failed to extend prop,,')"tionattl)the 

consumer market for cowts milk as a result of wbioh milk 

price decreased. 

Percent daYs in milk in H.F. crossbred herds was signi­

fioantly and positively oorrelated with suoculent fodder fed 

per oow per year and number of cows per man employed but 

negatively correlated with number of men employed and in 

Murrah buffalo herds, it was signifioantly and positively 

oorrelated witb dry forage fed per bUffalo per year and fat 

percentage of milk. 

As expected, succulent fodder .ted per cow per year was 

significantly and positively correlated witb feed cost per 

cow per year and per kg. concentrate price and negatively 

correlated with dry ;forage fed per cow per year1' per kg. milk 

prioe and numbe r of cows per man em ployed. 



In Murrah bUffalo herds It concentrate fed per animal per 

year was significantly and positively correlated with 

ooncentrate price, tat percentage of milk and number of 

tillable acre of land. As dry forage fed per animal per 

year in both tbe species significantly and positively 

correlated with feed cost per animal per year and feed 

7(J 

cost per 50 kg •• milk produoed. In atld1tlon to this, in 

buffalo herds, it was significantly correlated with milk 

price positively and with fat percentage of milk negatively. 

Feed cost per oow per year in H.F. crossbred berds was 

signifioantly correlated with feed oost per 30 kgs. milk 

produced and concentrate prioe positively but fed cost 

per 50 kg. milk produoed was not correlated signifioantly 

with any Variables. In buffalo berds, teed cost per buffalo 

per year and feed cost per 50 kg. milk plI'oduction were 

oorrelated Significantly and positively with milk price, 

number of men em.ployed and number of tillable acres ot land, 

but negatively with tat percentage of milk. Concentrate prioe 

was significantly and negatively associated "itb milk price 

and tat percentage of milk in H.F. orossbred herds, but in 

buHalo herds it was associated with number of tillable 

acres of land positively. As the ooncentrate prioe increased 

there showed a tendency to ~eed more green fodders. 

The correlation coeffie ient of milk price with fat 

percentage of milk was positively significant in both the 
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species but it was negatively associated with number of 

tillable acres of land in H.F. orossbred herds and posi tively 

with number of men employed tn Murrah buffalo berds. 

Fat percentage of milk was significantly and negatively 

oorrelated with number of men employed and number of tillable 

aores of land in II.F. crossbred berds ami wttb nUDlber of 

buffalo per lilan employed 1n Murrah buffalo herds. Such associ­

ations are indireot tbYQllgh less milk production. The negative 

correlation ot fat percentage of milk with tillable acres of 

land in H.F. crossbred 1ndicate that higb prodUCing animals 

tend to depend heavily on green fodder and tbus these animal 

in prooess need UlOre labour in case of stall feed1ng. Number 

of men employed was significantly and positively correlated 

wi tb number of tlllaJ>le acres of land only in Murrab bUffalo 

herds. Number of tillable aores of land "eo positively and 

significantly correlated with number of oows per man employed 

in H. F. crossbred herds. 

In general, net income in both the species was associated 

wtth daily milk yield, percent daY" in milk, milk price and 

number of cows per man employed and negatively with nUDlber of 

labour employed, feed and fodder cost and some extent berd 

siae. Finally the signifiea 111; degree of assooietions 

( x
1

, x 2 , xa ' x i3 , K
13 

; x2 • K
3

, Xii' x13 ' Xi4 ; XS·x3 t "s-
X141 x4 " "'5' x1s1 x5• "s- x 10 ' "6" " "s' "g' X12 ' 

,. "s' "9' "s' "g- "'10' x 11" K12, "14' and xU" x 15 
) ln 



crossbred herds ani similarly tor buffalo herds (specially 

whose value exceeds 0.50) maY pose problem of multIcolline­

arity and thus maY violate the basic assumption of 1ndepen­

dance in independent variables. 

QUantitative ly to identify aod determine the nature of 

relationship between berd management factors and yearly net 

ina ome, multiple regression botb linear and quadratic 

models as described previously were employed. Table - 8 

presents partial regression coe:tficients both linear and 

quadratio when net income was tbe dependent variable. 

PreiUmioary research had indicated possible quadratio effects 

tor several of the t ndependent variables. There:tore, the 

quadratio model which included both linear and quadratic 

effeets were alternatively specified. Additionally, a model 

including only linear terms was also oalculated to determine 

the relative magn1tude of the each independent Variable. 

It Can be seen from table - 8 that fifteen independant 

variables in the regression model which were stipula.ted to 

have cause-effect relationship with the net income in both 

the species. Togetller f these variables accounted tor 85.75~ 

for Hnear and 93.50\l! in quadratic function for H.F.crossbred 

herds. In case 01 bUffalo herds these variables accounted tor 

76.71 percent of Yariaroe in net incorae under linear and 

92.13% varia.ooe in Murrah buffalo berds under quadratic 
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specification. These results are in consonance with those 

reported by Miller (1968) wbo considered only linear effects 

and did not include feed cost in bis MOdel. However, tbe 

results reported by Brown and Wbite (1973) .. ere indioated 

" better-fit ft' on similar data under quadratio specification. 

In H.F.cro8sbred herds, out ot fifteen variables berd 

size, annual milk production and number of raen employed were 

signifioant in explaining variances in the net income. Speicher 

and Lassiter (1965), Miller (1968) and Brown and White (1973) 

observed that milk price, milk production per cow, concentrate 

feeding, grain prioe and otber feed costs were relatively more 

im.portant than the others in determining income over feed cost 

for Holstein, Jersey and liuernssy breeds. In linear regression 

analysis, except tile total mUk productton all tbe independent 

variables were importa.nt in determining the net income. One unit 

increase of herd size or labour employed resulted in Rs.1155.35 

or Rs.3890.48 decrease in net income. This 11ndlng 1s contrary 

to the belief that increase in herd size results in more net 

income. In the present study increase in herd size WaS probably 

not commensurate wi th resouroe-mix and cost effectiveness of 

m1lk production. Addition of one litre of m11k to total milk 

production resulted in Rs.l.04 increase in net income. Thus, 

tile management needs to strive for increase the m11k y1eld of 

individual COWt rather than resort to over stook!ng of animals. 



Under qu"adratic speci~ioationf the explanation. power 

of tbe model was considerably increased. Consequently linear 

a8 w.ll a8 quadr<t!;ietenno of herd .i~e (Xl)' milk produotion 

(Xa). ~sucoulent. ( Xa for only linear tenn)-1. teed costs 

(Xs )' milk price (X10 ) and number of labour employed (Xia ) 

contributed significantly in explaining the variance in net 

income. It Can thus be concluded that quadratic response or 

the management variable was better related with net income 

than its linear counterpart. 

In Murrah buffalo herds, unlike H.F. orossbred, feed 

cost per 50 kg. milk produced. milk price and tat percent 

of milk turned out to be signlfcant in explaining variances 

in the net income out of the fifteen variables oonsidered. 

In linear regression analysis like H.F. orossbred, all tbe 

variables except total milk produotion were important. 

According to this specifioation, a cbange of one unit in 

feed cost per 50 kg, m11k produced and in fat percentale of 

milk maY oause decrease of 88.1213.88 and Rs.38851.02 of 

net income respectively, Thi. could be attributed to exce.ai­

ve feeding 01 concentrates rather than green fodder. A8 the 

.. Uk yield decreases fat percentage of m11k increase and tbus 

negattve etfeot of fat percentage of lI11k was probably due to 

low production of milk by individual buffaloes. Like wise, 

75 



the production of milk resulted in more cost 01 !ll11k produc-

tion. Incre .... e of one unit of per lUre milk price resulted 

in increase o£ Rs.92567.53 ot net Income* The other 1ndepen-

dent variables althougb bad nonsignificant .:!'fect, but their 

oontributions to net 1ncome 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 aores of land and number of buffalo per man employed 

caused an increase of net income by ne. 0.10, Rs.10998.42, 

1is.37.28, 1is.439.38, 1is.46.OS and Rs.4271.t3 respeotively. 

On the other band, an unit increased in berd size, percent 

daYs in milk, succulent fed per buffalo per year, dry forage 

fed per buffalo per year, teed cost per buffalo per year 

and concentrate price resulted in decrease of net income by 

1is.58319.44 respectively. 

Like H.F. crossbred, under quadratic specificat1on, 

the explanation power of the model waS considerably increased 

over the: linear model. For the linear as -well as quadratio 

terms, herd size (x
t
), percent days in milk ("'3)' 

["concentrate ( x5 for only linear )J, drY forage fed (x7 ), 

["feed cost (xa for linear, feed coot/50 kg. milk produced 

( "9 for quadratic)J, milk price ( x10 ) • fat percentage 

of milk (x
12

), ["number of labour employed x13 for quadratic)J, 

number of tillable acres of land (x
14

) and number of buffaloes 



per man employed (xi5 ) contributed significantly in 

explaining the variance in net income. Thus quadratic 

response or the management variables was better related 

with net income than its linear oounterpart. 

Figs.1'and 2 were plotted using the parti", regression 

coefficients of quadratic forms of net income on herd size 

and wet average of II.F.orossbred herds. The optimum net income 

liaS realised wben the herd size reached the strength of 975 

adult un1ts~ Similarly, the optimum net income waS realised 

with berd average .. ilk yield at 7.87 IHres per daY. 

Tbe disoussion reveals that tIE major determinat8 or 
net income realization 1n Oase ot H.F. crossbred herds are 

milk production,mllk price and fat percent of milk. Similarly 

in Murrah but:Calo herds, per lith! milk price, milk yield per 

buffalo and nWllber of buf1'alo per man employed 'Were more 

important determinants which contribute positively to the 

enhancement 1n net income. The results are in oonsonance with 

Specbter and Lassiter (1965) who investigated similar study 

and reported that nwaber of tillable acres, crope value per 

tillable acre and livestock income per $100 feed expense 

were of prlmarly importance 1n explaining variation in net 

income. Management factors such as crop yield and milk sales 

were of seoondary importance in explaining variations in 
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income; grain per cow, percent cows in milk and several 

other farm Dianagement i'aotors were of tertiary importance 

in explaining in net inoome, yet grain per cow and percent 

QOWS in milk were of primary importanoe in explaining 

variation in milk sold per 00". Brown and White (1973) in 

anotber similar study reported that increased milk price 

and milk prOduction accounted tor sizable increase in income 

over fIld costs; while feed oosts per 45.5 kgs. of milk, 

other feed costs and grain prices signifioantly reduced income. 

b) Management factors and average milk production, 

It needs no elaboration that income accruels from milk 

are oond1 tioned by the milk productivity of llerd. It follows 

10gioallY "Iso that enhanced milk productivity .. ill be scale­

positive and cost-effeotive. This cost-effectiveness of produ­

cing maximum possible m11k from given resource-mix, in turn 

"ould be conditioned by management of tile herd. Miller (1969) 

and Miller and Dickinson (1968) have sbown that management 

practices related to feeding, particularly amounts of conoen­

trate and reproductive efficiency (percent days in milk) bad 

a higher degree of relevance in predioting herd avera~,ml1k 

production in Holstein berds and .. ere tile most import" .... 

characteristics common to higher producing herds. However, 

only linear relationships were examined by thea. 

'19 
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In this present investigation, multiple regression 

analysis was used to characterize tbe relationship between 

various management factors and herd average milk prOduotion. 

The objeotives of this study were to characterize the rela­

tionship alBong several herd management variables and to deter­

mine the degree of association of the herd management variables 

.. ith herd average milk yield 1n H.F. cros.bred and Murrah 

buffalo herds. 

Zero-oroer correlation coefficients as calculated by 

produot-lilODlent method among management factors and wi tb herd 

average milk production are presented in Table - 9. 

In general, mean milk produotion in R.F. crossbred herds 

was correlated s1gni1'icantly and positively with amount of 

sucoulent fed per cow per year (xa ), nulllber ot tillable acre. 

of land ("8) on the one hand and negatively ,,1th dry forage fed 

per cow per year (XIS) and per kg. milk prioe (x7 ), on tile other. 

The result illustrates that higher milk producing an1l1als 

rely more heavily upon suooulent feeds and less on dry forage 

feeding. Finaly the herd average milk produotion is by and large 

independent of amount of oonoentrate feeding. 

In Murrah buffalo, unlike B.F. crossbred. herd average 

was signi:fioB,ntly and positively correlated w1 th percent days 



, 
• • 

'N • • ., :g. o 
00 

• • -

" ,. • 1 .. • -
~ 

' . • 
1 

" • , · . • • 
"' .. .. n 

• 
" o 

-
.. , 

o 

'N • 1 
'N 

i 

-
" • -

'. " 'i 



in milk (X
2

), coooentrate fed per bUffalo per year (x
4

) and 

dry forage per buffalo per year (X5 ). Sucoulent feeds did 

not exert as powerful an influence with t be berd average in 

Murrah henl. as that in H.F. herds. Tbus benl average mUk 

production of Murrah buffalo depended m.ore on ooncentrate 

feeding and dry forage feeding than green feeding. A closer 

perus-al of the table-9 wlll, reveal inter-correlations betw-

een several management variables. For instance in case of 

H. F. herds, a strong degree of association was followed bet­

ween dry forage ("'5) and coooentrate feeding (x4 ), Similarly 

to a lesser extent, the positive degree of associations were 

disoernible tor sucoulent fed (:1:
3

) and pe roe lit days in milk 

(x
2

) , number of tillable acres (Xg) and tinally benl size 
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(x1 ) , succulent fed (x3 ) and coooentrate price (x6 ). Similarly 

sign1fioant negative degree of a8sociat1on were noticeable 

between mUk prioe (Xr ) alii suooulents fed (x
3
), tillable 

land (xs ) and mUk prioe (xT)' Similarly in case of buffalo 

berds bigb oorrelations ( x1" Xg and X3' '"'7) "ere disoernible. 

But 1n both herds, no oorrelation coefficient was signifioant 

enougb ( Klein, 1969) to warrant serious multicollinearity 

and thus coef':flcient estimation problems. The results are in 

coosonaooe with Brown and \fllite (1973) wbo reported that 

results of a fourteen herd management factors model in 

Holstein, Guernsey and Jersey berds" Their stUdy revealed tbat 



herd average WaS significantly and positively oorrelated 

with suoculent feeding and waS negatively oorrelated with 

dry forage feeding, correlation between herd size and milk 

production were low and inconsistent among tile three breeds. 

Herd size was significantly and positively correlated with 

milk price, value of product and income over teed costs. 

The data in the present Case were t.;employed to generate 

for both linear and quadratio regression equations specifioa­

tions for H.F. and as well as Murrah herds. The results are 

set out in table 10 • 

It is clear trom table- 10 tbat under linear specifi­

cations all tile management tog"tller explained respeotively 

about 76 and 64 percent Variations in the herd average for 

H.F. cow. and Murrah buffaloes respectively. Under quadratic 

specification the explanation power of functions increased 

considerably (90 percent tor H.F. herds and about 79 parcent 

for Murrah herds respectively). The results relate herd averages 

with management variably in better way tban tbose reported by 

CorleY!l A!. (1964), Stone !l.!!l.(1964) ani Brown and White 

(1973). 
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Since quadratic response were statistically "best-fit" 

only their results merit discussion. It ~or instance Can be 

seen tllat for H.F. animals, m11k price (xS ) W88 bighly 

signifioant tor both linear and power terms. Other significant 

variables included percent days in m11k (X
2 

both linear and 

power terms) and linear terms of dry forage (x5 ),ooncentrate 

price (x.,) and number of tillable acre. ('"8' both terms). 

From the results 1 t Can be seen that, all the Variables confo-

rmod to the logic of production tbeory. However, tbe slgnlfi-

cant declining returns were disoernible for only percent days 

in milk t milk price and naber of tillable acres. It Can thus 

be concluded that these variables maY have been used aheady to 

the extent where diminisbing marginal returns have started 

operating. The results a.lso indicate that further increase in 

selly price of .. ilk would be sizably responsive to tbe augmen-

tat10n of nerd average of H.F. aminals under stUdy. 

In tile case of' ~d.urrah herds it Can be seen that banning 

milk selling prioe, no variable has allowed tbe berd averags 

to enter in the rational zone of productivity. Even the linear 
entity 

term whioh could significantly and positively"are concentrates 

feeding and succulents am dry fOdder. Any increase tn the 

quantities of these variables excepting dry forage ere likely 

to pueh up berd average in these animals, Otber variables like 

berd size has to be reduced to permit smooth operationalies Qf 

scale economics. 



Linear regression sbowed that herd size and pe:rcent daY8 

in m11k had negative effect on herd average m11k produotion. 

But ooncentrate fed. sucoulent ted, dry forage fed and number 

of tillable acre. ot land had positive and 5ignificant influ­

ence on berd average milk production • .Milk price per litre 

and concentrate price per kg. had positive but nonsignificant 

effect on herd average. An increase of one unit of milk price 

per litre or ooncentrate price per kg. resulted in an average 

increase of about 0.28 or 0.90 kg. of milk. 'fbe positive 

regression ot herd. average milk produotion on ooncentrate price 

(0.9096) likely reflected the effect of :feeding high quality 

concentrates. The positive regression ot herd average milk 

prOduction on prioe of milk reflected the more intensive malla­

geria1 Care of cow wb.1oh help to increase the milk production. 

An uni t increase of concentrate and sucoulent f'ed per cow per 

year resulted in increase of ,.Uk producUon by 0.004 kg. and 

0.0002 kg. Similar study was conduoted by Stone II A!. (1966), 

Miller and Dickinson (1968) and Brown and White (1973). They 

reported that an increase of i kg. of concentrate feeding 

resulted :in an average increase of milk production from 0.74 

to 1.05 kg. The negative regression of mUk yield witb herd 

size is agreed witb the finding of Stone .!l!!!l. (1966), Miller 

and Diskinson (1968) and Bro"n and White (1973). 



In Murrah bUffalo herds, out of the eight independent 

variables" milk price and concentrate price contributed 

important influences on milk production. Linear regression 

analysis indicated that percent days in milk, coooentrate 

fed per buffalo per year, succulent fodder ted per buUalo 

per year and ooncentrate pr1<le had positive and significant 

effect on average milk production of too berd, This flnding 

explained that milk yield in buffalo increases with the 

increase of breeding efficiency, concentrate and succulent 

fodder feeding. Positive regression of milk yield with concen­

trate price indicates the feeding of good quality concentrate. 

Dry forage Zed per but'falo per year, herd size, milk prioe 

and number of tillable acres of land had nOl1-sign1:t1cant 

effects on milk yield. Unit ioore"". in percent daYS in milk, 

conoentrate fed, succulent fed, dry forage fed and concent-

rate price resulted in increase 01 milk production by 0.043 kg., 

0,001 kg., 0,001 kg., 0.004 kg, and 1.606 kg, respectively, 

On the other hand an unit increase in berd size, milk price 

and number of tillable acre of land resulted 1n decrease at 

.ilk production by 0.002 kg., 0.096 kg. and 0.002 kg. 

respecti vely. 

Fig.-3 presents the result of quadratic regression of 

percent days in milk on milk production in H.F .. crossbred herds. 

S1nce d''''''''k''",t,I;k!,ill the maj ority of herds. ranged fro .. 
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FIGURE - 3 
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60 to 85% quadratic mOdel waS an accurate estimate of the 

influence of this variable on production. From tbe nature 01' 

the curve. it is evident that short percent daYS in milk did 

not promote the milk production. On the other hand, an excess­

ive long percent days in milk was also not conducive to milk 

production. The optimum period in milk production waS estimated 

tram the data by equating !!I. 
dx to zero which ,ave 69.71 per-

cent days in milk. This value was lower than the value reported 

by Miller and Diokinson (1968) and Brown and White (1973). 

However, the detY'imental affects of low peroent days in milk 

appeared to have been seriously under estimated by many workers 

8tudfng only linear relationships, Low percent daYS in .. 11k 

usually indicates poor management and high values show short 

dry periods, high re2:Productive efficiency arid often intensive 

culling. 

Amount of suoculent feeding and number ot tillable acre!!l 

of land in II.F. crossbred and percent daYS in milk, concentrate , 
dry forage and suooulent feeding in Murrah buffaloes.were 

significantly related to .. 11k production. 

Thus in B.F.cro8sbreds, large increase in productIon oan 

be ""oompl1shed by increase of green fodder feeding. Unlike 

H. F. crossbred, m11k plfoduotion in Murrah buffalo Can be incre­

ased by feeding more concentrate and dry forage. 



III. Ef.tlc tent use of various :Cam resources for 
Optlmum production efficiency and profit from 
dairying ente rprise. 

a) PrOduction fUnctions 

R'I 

The mechanics of resource combination in dairy farming 

Can be understood if the :fundamental input-output relationships 

underlyln~ the _11k produotion process ere ex~ined. The input-

output relationships, in turn, depend on the institutional 

attitude. The resource use pattern on priVate comm.ercial dairy 

farms would be quite different than the same on institutional 

dairy farms. Tbe organizational and management faotors play 

a dominant role on t IE decisions about resource milk and the 

latter in;· turn, determine the milk production possibi lity 

frontiers. In order to ascertain the influence 0'£ certain 

relevant parameters affecting milk production, tile production 

function analysis was oarried out. 

Specification of tbe milk production function 

The milk production of dairy cattle is oonditioned by 

interplaY of a number of genetio, nutritional,. physiologioal, 

economic and environmental and management factors. However, 

in practioe, a production function can not hope to take account 

of all the multitude of factors responsible for milk production. 

Thus,. little is known about the nature of tbe production 



O!l 

surface and type of mathematical equation needed in descri-

bins production process. To circumvent this problem,linear, 

Cobb-Douglas and quadratic production functions were fitted 

to the same input-output data.. Tbe relationship was established 

between annual milk yield (litre) per adult animal and diffe­

rent variable factors like tonl!' of lIay equivalent fed per 

adult animal per annum ( x 1 ), kg. \ of concentrate m.ix fed per 

year per adult animal (x
2
). number of labour employed per 

year per adult animal (x
3

), number of tillable acres of land 

per year per adult animal and annual operational cost other 

tban "'1 to x4 • Tile oovrelation coefficient. between dependent 

and indepetxlent variables~ and among independent variables 

have been presented in matrix fQl"I1l 1n Appendices 3 & 4 for 

II.F. crossbred and. Murrah buffaloes. 

Tbe equations of the different production funotions are 

set out in table 11 for H. F. orossbred and Murrab bUffalo 

herds. The relevant statistics for these three functions are 

given in table -12 • Tile t-values are for the regression 

ooefficients in their respective order within the equations. 

In H.F. crossbred and Murrah buffaloes from 78.67 too 94.76 

and 75.13 to 91.93 percent of the total variance, in milk 

production are accounted for in the f1ve Variables, depending 

on tile function. This was further statisfioa11y tested by 

analysis of variance presented in table-13. The F-ratios of 

different equo.ti€J"4 , are highly significant ( P L 0'01). 
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't.AllLE- 13 

ANALYSIS OF VARIANCE 

==;=~=============================================================1================================= 

Source ot \1ariat1on I d. f .. ! Mean BURl square F-ratio I I Linear I Cobb-Douillas I QUadratic Linear I Cob-Douglas quadratic 

=========================================J=============J==========_========j===========~============ 
H.F. crossbred 

Due to regres.ion aD 
Xl throll"h Xs 

Residual 

Murrah buffalo 

Due to regression on 
Xl tbrou"h Xs 

Residual 

5 1. 038 OXld 0.4355 

59 238371.8489 0.0086 

5 2.5055Xl0
6 

0.2423 

47 51913.0700 0.0085 

3. 12115XI0
6 

T8463.8603 

** 43.5447 

** 688023.8439 48.2642 

37723.6053 

** 150,7624 

28. 391! 

** 39.8342 

18.23~! 

============================================================================================ 

** p L 0.01 

CD 

"" 



In H.F. crossbred herds, majority of the regression coeffi­

cients are aCceptable either at 1 percent or 5 percent level 

of probability. But in Murrah buffalo herds. number of 

regression ooefficients aceeptable either at 1 peroent or 

5 percent level of probability is some what less. 

Tbe linear production function indicates that the milk 

yield increases wtth bay equivalent (x
1

), number of till~le 

acres of land (x
4

) and operational cost (xs ) in H.F. cros.bred 

and hay equivalent (x1 ), concentrate teeding (x
2

) and opera­

ting cost (x5 ) in Murrab buffalo herds. Concentrate feeding 

(x
2

) in H.F. crossbred and number of labour (x3 ) in Murrah 

bu~falo have a negative influence on milk yield. Kumar 

!.! A!.(197S) reported tbat feed was the major and the most 

significant factor influencing milk production. DepreCiation 

on cows and miscellaneous items of expenditure were also found 

positive and signiftcant, broadly 1ndicating that the higher 

initial investment in m.ilch stock was important for increasing 

milk pr6ductivlty. Singb and Jha (197S) also showed high 

association between the inputs ani milk putput. Tbey used 

Cobb-Douglas type ot production !lIne-" function and found 

that the independent variable explained 60 to 77 percent at 

variation in the milk yield in Murrah buffaloes. For non-descr-

1pt buffaloes the range in explained variation was 72 to 

82 percent. The labour inputs were higbly signifioant in all 

the cases followed by concentrate feeding. 



The elasticity of production represented by each of 

the regression coefficients in Cobb-Douglas type of equations 

for II.F. crossbred and Murrah buffalo is less than unity 

showing thereby that the marginal productivity of each resou­

rce is decreasing wbile the other resources are kept constant 

at their mean values. The sum of' brs 1s less than one in both 

the species, which exhibits decres1ng returns to scale. This 

agrees wi til tile find i ng 01 Mis bra (1975) who appJled 

Cobb-Douglas function for Dest cows. The eofftc1ent of deter­

mination for quadratic equation is highest among all for 

both tile species, indicating that tbe major portion of vari­

ance in milk yield is explained by five independent variables 

employed. Thus quadratic equation appears to be -best-ftt" 

production fUnction on the basis of statistical significance 

alono{,wi th biological, physical and economic logic. 

b) Milk production maximizing quantities off inputs, 

Recommendations in agriculture ordln&r11y are in terms 

of inputs. An experienoed dairyman suggests quantity of fodder, 

concentrate, dry forage., labour unit to apply for a datry cow, 

lIenee, specification of the magnttude of optima inputs rather 

than direct specification of optimum outputs 1s unost impor­

tant in dairy farming. Obviously, speoification of tbe optimum 

inputs implies designation of the optimum output and vice­

versa. 



tl!be tahle-14 represents the optimal ani existing 

levels of inputs per adult animal per year for H.F. 

crossbred and Murrah buffalo, The optimal quantities of 

different inputs were calculated by taking tile 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-i5. The optimal level of inputs were obtained by 

multipl1ng the optim ... quantities of different inputs per 

adult animal per year by mean herd adult size. 

()­
.~ 

It was observed that level at bay equivalent (green and 

dry) increased from 4.444 to 5.530 and 4.838 to 6.32 tons 

per adult animal per year for H..F. crossbred and ~'durrab 

buffalo. But conoentrate feeding in both the spec ies has 

decreased from 2099 to 2008 and 1659 to 1346 kg •• The number 

of lalo,"r employed bas slightly increased for botb the species. 

Land requirement and operational cost decreased from Oe.45 acre 

and Rs.1241.01 in tbe existing situation to 0.27 acre and 

Rs.1189.89 for H.F. crossbred oattle and in Case at Murrah 

buffalo from 0.48 and Rs.872.17 in the existing plan to 

0.30 acre and Rs.773.87 in the optimal plan. 



TABlE -14 

OPTIMAL AND EXISTING lEV~~LS OF INPU'l'S PER ADULT ANLIIAL PER YEAR 
---------=-----------------=====~====.===============~======= .... -====================T===============--T----- -------,----------. I 

H.F.Crossbred cattle I Hay equivalent i Concentrate ji Labour 1 (Land f Operational cost : 
I (toRS",) i (Kg.) I (acre) I (as.) i 

Existing level 

Optimal leve 1 

Murrah bu.tfalO 

Exis tin" leve 1 

OptllRal leve 1 

4.444 2099 

5.530 2008 

4.838 1659 

6.132 1346 

0.18 

0.22 

0.18 

0.19 

0.45 

0 .. 27 

0.48 

0.30 

1241.01 

1189,89 

872.17 

773.87 

========~==~;=====~=========================================~===================================== 

TABLE - 15. 

OPT LIIIIII QUANT ITIl!:S OF DIFFERENT INPUTS FUR AYERAGE FARM PER YEAR 

r============================,=========~=====================================, 

~===~:::::===================j==::::::~;::r:~=::::::==J===::::Z;~1:::~:=====J 
I Hay eqUivalent in tons's 2455.320 1398.096 I 
I Concentrate fed in Kg.. 891552 306888! 

I NUUlber of employed 98 43 I 
" Number of tillable I 

acres of la nI 119.88 68.40 i Annllal operating cost(as) 528311.16 176442.36! 

=============================================================================J 

'" 0) 



c) Maximization of milk yield througb resources adjustment, 

To examine the extent of increase in annual milk yie Id 

per cow tb.rough the optimal allocation in inputs, the optimally 

allOCated quantities worked Ofl.t were fed back into the equations 

for both the species and then milk yield per OOW per year were 

obtained. Tbese outputs were compared with the milk yields per 

cow per year estimated by substituting the existing quantities 

.97 

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

It 'WaS observed that inorease in milk yield per oow per 

year and income frCID. Illi lk through the adjustment of inputs was 

9.80 percent in H.F. crossbred and 26.34 percent in Murrah 

buffalo, Tbis suggested that 1n Murrah bUffalo better possibi 11-

ties of increase in milk yield through input adjustment. Tbese 

figures are sligbtly Iligher than tbe figures given by Singb and 

Jba (1975). 

Thus in general, the cattle and buffalo should he offered 

more roughages rather than concentrate. Tbe land should be 

intensively cultivated for fodder production so that more number 

of animals can be kept per unit of land. From tbe table 15 and 

16 we caD fUrther conclude that the optimal level 01 annual milk 

production per man employed, profitable volume of annual milk 

production per adult cow and lowest possible capital investment 



TABLE - 16 

INCREASE IN MILK YIELD AND INC(NE TlIROU"n ADJIJST'>!IllNTS IN RESOUI¥::ES 

=====~~==============================:=#=====,===============================================;= 
, " 1 ESTIMATED : AF'I'ER ADJUSTMENT OF INPIJ'l'S I m_1I'I' I 

S pee 1 e s. I : i IIDREASE IN I 

I Incom. ! Milk I Income I Milk yield Inoome Milk I 
' (Rs.) ,Yield I (Rs)' (litre) : yield J j ( Li tre ). • I i I 

==========-=====:.::===_;::::==========:::=_============J==.:::=======:::=======================::::=========:::==== 

ilolstein Friesien 
crossbred oattle 

Murrah bu:l'falo 

4449.78 

2874.37 

6.22 4886.18 

3.37 3631.75 

6.83 9.80 9.80 

3.98 26.34 26.34 

=============================================================================================== 

:c 
CJ: 



per adult cow are 11218.27 am 7640.20 litres, 2492.95 and 

1452.70 litres and Rs.2974.74 and Rs.1934.68 for II.F. crossbred 

cattle and M.urrah buffalo respectively. From the above produc­

tion and expendi ture leve Is, the optimal margin of annual net 

returns are Rs.1911.44 and Rs.1691.0T for H.F. crossbred cattle 

and Murrah buffalo • 

. 
d) Maxlm~zatlon of profit 

Linear programming I 

Maximisation of profit is major objective of any Qnter­

prise guided by economic and oommercial considerations. With 

this objective the decision makE¥';; IDWJt decide which enterpri-

S0S to include in the production line and what should be the 

size of operation, Since the pioneering work of linear progra­

mming Dantzig (1951) tbe post war economic solutions were 

99 

sought to be solved by employing programming techniques. Sinoe 

then, linear programming has extensively been used by agrioul­

turist as an aid tor rational resource utilisation for 8laximina-

t10n of profit objective. It has been sucesstully used for 

achieving the objectives of proft t maximiza«tion or cost minimi­

zation in the difference manufacturing concern and the dairy 

fanDing i. not exception. Murthy (1964) was the first to employ 

linear programming technique in an1mal feeding problem in India. 



Linear programming "as used by Nisar and Fltericb (1972) 

for optimum organization of large-size dairy farms on the 

De Imarva Peninsula. Similarly, Nott (1977) employed progra-

II!(J 

mming tecbnique for efficient dairy farm planning and system 

analysis. Further, Linear programming has been extensively 

employed for efficient resource utilization (Dhawan and 

Kahlon, 1977), optimal determination of farm enterprise-mix 

(Verma and Pant, 1978 and Sirohl !!i.!!!. (1980) and devising 

feeding management sY8te~s for economic decision making on 

dairy farms (Jones !!i.!!!. 1980) In the present study, linear 

programming technique "as used for seven farms separately to 

know too relative economics of too H.F. crossbred cattle and 

Murrah buffalo. Here it was assumed that all the inputs were 

met within the farms, no inputs were bought from outside. 

Tbe existing and optimal production patterns, developed at 

the recotllmended leval of teohnology, are given in table-tV.. 

It Can be 8een from table-I! that the existing plans of dit:re-

rent fanus were the average for the years for whioh the two 

speoies of cattle reared in the farms. In order to determine 

the optiMal programme for different farms sizes, H. F.orossbred 

OOW and Murrab buffalo were treated as two alternative act 1v1-

• 
ties. An adult cow or buffalo was considered one aotivity. The 

resource oonstraints included availability 01 land, dry matter 

of feed and fodder, labour employed and operating cost. 



A olose perusal of the table - 11 reveals that Murrah 

bUffaloes did not figure at all in the optimal plans pertaining 

I/)2 

to the resource use in production in milk. This might be attri­

buted to higher cost of rearing of Murrah bUffaloes. Alternatively, 

selling price of bUffalo milk maY not be comparatively as remune­

rative as of milk from H.F.crossbred OOW8. This finding agrees 

with the work of Kalyankar (1980), Aoharya and Powar (1980) and 

Singh (1980) • 

Exoept some dairy tams under private managements, allot her 

rartDS showed inadequate use of the land for production of milk. 

The iU:adequate use of land oD all farms, except 6th and 7th, 

could be attributed to low intensive land use for fodder oultiva­

tion. Tbus optimum land use pattern warrants some dractlc changes 

in the existing land use pattern. Feeds and fodders in farm Nos. 

1, 2, " and 5 do not need. any ohange. Howevert: on all other farms t: 

tbe optimal ~rganlzation would warrant minimization of feed 

oonstlllption. The tams wnere feeds were used productively to the 

m.axilD.lIDI extent, showed dependence more on green feeding rather 

than on concentrate and day forage feeding. Tbe results revealed 

a consistent tendency of excessive operating expenditure on all 

farms. Under optimal plans. the organiZations need to out down 

operational expenditures. The results also indioate that percen­

tag.e of optimum operating expenditure to the existing expenditure 



are higher in those fanns where feeds and fodder utilised dtd 

Sllow no difference between optimab and existing plan (table-1') 

'I'llese farms were dependent mostly on green fOdder feeding to 

the animals. The excessive operating expenditure WaS probably 

dne to the ooncentrate feeding. All situations except one 

(Farm NOl3) indioated a curtailment in labour use for milk produc­

tion. Employing lUore labour than the requirement was one of the 

reasons for over-commitment of operating expenditure. 

For optimal use of resources under present situat1on, a 

sizable increase in n. F. orossbred cat'tle with complete decline 

in Murrah bUffalo was suggested. The results clearly revealed 

that increasingly efficient production of milk on tbe8e farms 

may be fortb-coming by complete replacement ot buffaloes by 

H. F. crossbred cattl". tbese findings agree with the work of 

Kahlon !1 A!.(1975) wbo investigated a similar study in Punjab 

State and reported that farmers could earned more money by keeping 

crossbred cattle than bUffalo. 

The returns over variable expenses are presented if' table-iS. 

The incomes were oonsiderably increased after the farm resources 

adjustment on farm Nos. 1 and 5 where feeds and fodder were oomple­

tely utilized. Minlmwn percent decrease in income was found on 

tam No.4. This may due to tbe fact, that this tam could sell the 

milk at comparatively higher rate than other fams where retUrtlli 



TABLE - 18 

Returns to fixed farm resouroes after adjustment 

=====1====:===============:=======================~====================== 

Farm I In«owe trom existing Income from optimal !'ereentage lnorease/ 
Code • plan (lis.) plan (Ils.) deorease in income 

~~:~=j==============================================::~~=~!!:!!~~#~!!::=== 
1. 1965773.42 5428360.64 176.iTt 

2. 922633.18 828933.12 10.15i 

3. 4047350.76 1859343.04 54.oM 

4. 2916348.38 2797649.28 4.07.1 

5. 1412730.46 1842073.60 30.39t 

6. 343918.00 138155.52 59.82~ 

7. 1408822.66 86347.20 93.87! 

----------------

tindic'ate increase over exist1ng plan 

~ indicate decrease over existing plan. 



to fixed farm resources re3,1stered 6. decline after resource 

adjustment. Additionally, cost of rearing of animals was low 

1! 5 

in t111s farm, In farm Nos. 2, 3, 6 and 7 the range for reduction 

of incolfle after resource adjustment are 19.15 to 93.87". In 

tbese farms t e:ttlept the limiting resource other resources were 

used considerably at lo\\er percentages. These surplus resources 

could be utilized fully by adding more limiting resource. 

Alternatively, they could be utilized in other productive purpose. 

===== 0 ======== 
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The data for the present investigation were collected from 

4 Military, 6 Instituti0nV University, 2 State Government and 

4 Private Dairy t81'11l8. The collection of data was restrioted to 

only Holstein Jt zebu Cattle ( H.F. crossbred) and Murrah buffaloes. 

Tho input-output infomation of m11k production w ..... collected for 

a period of five years (1975-1979). Management practices with 

regard to teeding, breeding, milking, calf rearing, labour 

utilization etc. were also docwnented. In addition, information 

on some village Murrah butfaloes under the supervision of Opera­

tion"l Research Project of National Dairy Researcb Institute were 

also oolleo ted tor one year. 

Tho herds were divided into two oategories , High (average 

milk yield more than 6 litre. for H.F. crossbreds and 3 litre. 

for Murrab buffaloes) and averags ( 6 or le.s l1tres for H.F. 

crossbred and 3 or less 11 tres tor Murrah buffaloe-s) milk p"l)duc­

tlon herds. 
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The major differenoes in management practices between 

high and average production berds lies in extra care exerci­

sed in case of the fonner. The extra Care is oharacterised by 

early milking, relianoe on green fodder feeding. group feeding, 

weaning of calves, deborning, branding and deworming of oalves, 

separate milking faoilities, provision of loose housing system, 

provislon of 5uffie tent good qual! ty teeds and fOdder, less 

animals per Inan power and intensive fodder cultivation. 

The management waS quantified by production function and 

percent return On capital investment procedures over five years 

(i975-1979). In production function, estimated income was 

dependent variable whereas independent variables .ere : number 

0:1 cows t total labour cost, operating cost, non-animal capital, 

bay eqUivalent in tons and tons of concentrate. The residual as 

oomputed by substracU"i! the logaritbm of estimated income from 

the logarithm of the aotual total income reoeived was used as 

a Ileasureof management performance. The ranking of fams by two 

metllods was then compared. A rank correlation test sbowed a 

significant relationsbip at 1~ level of probability in eacb of tbe 

five years. Tbe coef1"lcttnt 0:[ comordaooe was I1sed to teat the 

bypothesis that the annual ranking "a8 random, against the hypo­

thesis that there waS consistent year-to-year pattern in the 

rankings. The W-values for H.F. crossbred and Murrah buffaloes 



were significant ( p L O.Oi ) • Thus, tbere is B strong 

evidence that the dairy farms which were superior were 

consistently superior from year-to-year. 

Multiple regression procedures of linear as well as nonli­

near specificatlons were establisbed to study the relationsbip 

between various management factors and both berd average milk 

production as well as net income of dairy farms. QUadratIc tom 

showed higher R2 - value than linear form In both the specles, 

1n H.F. Crossbreds herd Size, annual milk production, succulent 

fed per cow per year, teed cost per cow per year, ooncentrate 

price, milk price, number of men employed and nwaber of tillable 

acres of land were significant in determing the net income in 

the quadratic form. In linear' regression analysis, except the 

annual m11k production all the independent variables were Impor­

tant in determining the net income although the herd slze, annual 

milk produotion and number ot men employed were significant. 

on. unit increase of herd size or labour employed resulted in 

Rs.1155.35 or 88.3890.48 decrease in net lncome. In Murrah buffa­

loes herd size, milk yield per buffalo, percent daYS in m11k, 

concentrate fed per bUf"falo per year. dry forage fed per bUffa.lo 

per year, feed cost per buffalo per year, feed cost per 50 kgs. 

milk produced, tat percentage of milk, number ot men employed, 

number of tillable acres of land and number of animals per maD 

employed "ere significant in quadratic form. .. In linear regresston 

analysis like H.F. crossbred cattle all variables except an;'oal 



milk production were important although feed cost per 50 kgs. 

milk produced, mUk price and fat percentage Of .. ilk turned 

out to be signifioant in explaning the variance in the net 

income. 

In herd average milk production too, the quadratio form 

of regression equation for both the speoies was best fitted 

111 !I 

than the linear form, In quadratic equation, herd size (both 

linear and power terms), percent daYS in mnk (power tem), 

concentrate fed pe r c OW per year (linear te rm), dry 1'<>rage ted 

per cow per year (power tern). mUk price (both linear and 

power tems), conoentrate price (linear) and nlllllber of tillable 

acres of land (both linear and power terms) were significant 

either at 0.01 or 0.05 probability level in H.F. crossbred herds, 

In linear equations, concentrate fed per COlI per year, succulent 

fed per cow per year, dry forage fed per cow per year and number 

of tillable acres of land were signifiCant ( p L O,O! ). Dry 

forage fed per c.ow per year had a negative influence while 

ooooentrate ted per COW per year, succulent ted per cow per year 

and number of t.illable acres of land bad positive influence on 

herd average milk production. 

In Murrab buffalo herds,lI&maize (qUadratic term), concentra­

te fed per buffalo per year (Unear tem), succulent fed per 

buffalo per yeer (linear term) dry forage fed per buffalo per year 
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(linear tem) and milk price (botb linear and quadratic terms) 

were significant 1n determining tile nerd averftl!e "Uk production. 

In linear equation, percent daYs in milk, concentrate :fed per 

buffalo per year, suoculent £ed per buffalo per year and ooooen-
il1!:,lY;rPC" <:,). 

tl'ate price had PQsitt"e,mllk prOduction. 

Production functions, namely, linear, Cobb-Douglas and 

qUadratic were fitted separately ~or both H.F. orossbred oattle 

and ~urrah buffaloes for optimization of resource utilization. 

'rhe dependent variable was annual milk produotion in litre per 

adult animal .bereas independent variables were tons of haY-

eqUivalent :fed, kilogrames 01 concentrate mixture fed,. nt.ber 

of labour employed, number of tillable aores of land required 

and operating cost per year per animal. It WaS found that quad­

ratic form of production function was" best-fit tf on the basiS 

of statlstioal and eoonomio logic, The quantities of different 

inputs .. nicb maximized tile milk product!on .. as oalculated witn 

the help of marginality principle. It was found that an adult 

ll. F. orossbred oattle needed 5.530 ton!! of nay eqUivalent 

(green and dry), 2008 kgs. of concentrate, 0.22 unit of labour, 

0.27 acre of land and Rupees 1189.89 of operational oost per year. 

Likewise an adult Murrab buffalo needed 6.132 tons of baY-equiva­

lent, 1346 kgs. of concentrate, 0.19 unit of labour, 0.30 acre 

of land and R •• 773.S7 of operational cost per year. Tile optimal 

quantities of different inputs worked out were fed baok into 

the production fllnCtion equation and tilen optimal milk yield per 
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animal per year were I.)bta1ned which were 2646.79 litre. and. 

1452.70 litres f~r H.F. orossbred. and Murrall buf1aloe. respec­

tively. It was furtbar found that cptimal level of annllal milk 

production per .. an employed atIl lowest possible capital invest­

ment per adult animal were 11218.27 litre. and 7640.20 litre. 

and lls.2974.74 and lls.1934.68 for H.F. crossbred and Murrall 

buffalo. The optiQa1 margin of annual net return. rrom a H.P. 

orossbred oattle and a Murrall buffalo we", Rs.1911.44 and 

lls.1697.07 respectively. 

Linear programming technique revealed that Murrall buffaloes 

dLd not fLgure at all in tile opti .. "l plan pe'l'1aining to tile 

resource use in production of milk from. mixed stock. For optimal 

use of resources, a sizable increase in H.F. crossbred catt1. 

with oomplete denUne in Murrah bu:ffalo waS suggested. 

Conclusion 

From tbis study, it is apparent that the management practices 

have s ign1f1cant influence on herd average milk production. Increa­

sed milk price and milk production acoounted "'for sizable 1ncrease 

in net income while i-ft&B.ap&&fl increased feed oosts per 50 kgs. of 

milk production, other feed costs and labour costs significantly 

reduced net income. Suoculent feeding, concentrate feeding, percent 

days in milk were significantly related to milk prodllOtion in both 



the species. Herd size in botb tile species lias negatively 

related to milk production. The quadratic type of produot1on 

function was found to be " best-tit" in this present study 

for determining tbe optimum quantities of different inputs 

for m11k production. The highest level of m11k production 
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per Inan employed and profitable volume o~ milk production per 

adult unit "ere found to be 11218.2 litres and ~'2.'1S litres 

for R.F. crossbred. cattle. Lowest possible annaal capital 

investment and proper margin of net return per oow were Rs&2974.74 

and Rs.1911.44. For Murrah buffalo herds, the highest level 

of milk production per man employed and profitable volume of 

milk produotion per adult unit were 7"210.110 litres and 1452:'1111t.i-y., 

respectively. Tbe optimal margin ot anDual net returns trom 

a crossbred and a Murrah bUffalo were R8.1911.44 and Rs.1&97.07. 

For profitable dairy enterprise, only H.F.crossbred cattle should 

be reared with complete decline in Murrah buffaloes. 

OOuC.OOOIDOO. 

0000011 

•• o 



I BlBLlOliBAPHr 7 
ooooaoooo 

oo~oo 
000 
o 



Acharya, T.K.T. and 
.Paw-ar, T.C .. 

Albrigbt, J.L. 

Albr1ght, J.L. 

B 1 B LID ~ RAP H Y 
=:==~================== 

1980 The liDonom.lcs of milk produc­

tion by different typea of 

m110b animals. Indian J. Agr!. 

Eeon. II (4) I 153 

1960 Herd management in Los Angeles 

County Commercial DairiQs. 

1962 

J. Dairy S.,l. H : 1696 

Analysts of land, Capital, 
Labour and Management 1n 
Large Commercial Dairy Herds 

in Los Angeles County. 
16th Intern.Dairy Congr. 

Sect. 912 

Albrigbt, J.L.; Liu,S.F. 1964 

and Swanson. B.R. 

Analysis and measure.ent of 

Dairy Cattle Management -

Annon 

Aurejac, R. and 

Daire, R. 

1971 

1977 

Lo. Angeles County,California. 

J. Dairy So i. !! I 273 

Dairy Herd Improve .. ent Letters, 

USDA, April, 1971. 

When sbould dairy cows be 

culled. Dairy Sci. Abat. 

~ (6) 2789. 



Beynon, V. H. and 

Lan61ey, J.A. 

Bosnio" D. 

Bolonan, J.S.T.j 
M.oxley, J .. B. ; 

Kennedy, B .. W. and 

Downey, BooR. 

Bratton, C .. A. 

( 11 ) 

1965 

1975 

1980 

1979 

Brigmane, A. 

and Zowr. V. 

Vitola,l. 1970 

Brown, C eA. and 

Wbite, J .1>1. 
1973 

The relative importance o~ 

certain factors in profitable 
milk production. Dairy So i. 

Abet. 2Q (4) I 1245. 

Study of effect of principal 
factors on milk production 

results. Dairy Abst. 

39 (1) I 225 

Tbe Dai ry lie rd Manageme nt 

system and Farm Produotivity, 
Con. J. An1m:. SCi. 

!£! I 495-502 

Dairy management practioes 
and New York Dairy Farm 
Inc omes, 1979. Dairy So i. 
Abat, .i! (1) I 299 

Use ot Mathematical methods 

1n analys1s of labour 

~eductlvity 1n dairy tarming. 
Dairy Sci.Abet. ~ (12) .5226. 

Management tactors associated 

with hox'd average .Uk yie lei 

and income 'Over feed costs in 
Guernsey, Holstein and Jersey 

HerdS, Jft Dairy Sc1. 

M: 789-798 



Brown, C~A .. and 

Wili te. J .M. 

Brown, J.D .. and 

Elrod, J.e. 

Carley, D.H. 

Carley, D.H. 

( iii ) 

i975 

1966 

1978 

1979 

Herd average values "' ....... an 
over looked management tool. 

Hoard'. Dairyman JjQ (8),519. 

Milk production cost. for 

ueorgia t s bigber produoing 

bards. Dairy Sci. Ab.t. 
S§. (12) : 3912. 

Management practices and cost 
analyaia of Georgia~d8.try 1"arms t 

1976. Dairy Soi, Abst. 
!Q (;l) : 736. 

Faotors affecting oosts of 
producing milk in Georgia. 

Researcb Bulletin. Agr1. 
Expt. St., University ot 
Georgia. NOI 242, P. 29. 

Clark, C.B. 1966b 17th Int. Dairy Congr. A. 179, 

Clerk. C.B. 1969 Aust. J. Exp. A~ric. Anim. 

Corley, E.L., Barr,G.a., 1964 

Wiecbart, D.H.; Heizer, 

E.E. and Kraemer, C.E. 

Hush. l!J. 135. 

Envircrmental 1n~luence on 
produotiQn in 46 dairy bards. 

Wise. Agrl. Exp. Sta. Res. 

Bull. 253. 



( tv ) 

CrowlaY, A.; Opottk, 

X.D.o.. and Ktlgeriff,P.J. 

Dantizi .. , Ii.B. 

Darre:ll R. and 

Seneohal, J. Y. 

Devise h, N. and 

He llemons, R. 

Dhawan. K. .. C. and 

}(ablon, A.C. 

Eric.kson, R. W. 

Ettema, F.D. 

1978 

1951 

1977 

1978 

1977 

1973 

1973 

Faotors associated wttb bigb 

productivity on a dairy farm. 

Proc. ot the New zealand 
Society of animal production, 

![ I 30 

AOe.tivity analysis ot prodnc­

tieD and allocation. New York, 

Wiley. 

Why are 80 many dairy c OW8 

"u Iled at an early age? 

Dairy Sci. Abet, l!!. (6), 2788 

Profitability of dairy 

production on speoialized 

farms. Dairy Sci. Abst. 
!i (3) I 1415. 

Some metnodological issues 1n 

u8ing linear prograamlng 

techniqUe in agricu.lture. 

Indian J. Agri. Econ. 

~ (1) , 147 

Analysi. of higb and average 

milk produotion Dairy Farm. 
Diuertatlon Abet. Internatio­

nal 1i! (11-12) 

'I'ha effeet of enlarging dairy 

stock with haiters on tha 

calculated milk yield per 0"," 

in management accounting. 

Dairy Sci.Abet.~ (2) , 454. 



Fowers t J.C. 

Fredeen, A.H.; 

o\iac leod, u.K.; 

Ur1eve, D.G. and 
Me Millan, I, 

Fryman, L.R.; 
Harshbarger, K.E. 

and Muo nUng, A. J. 

G1aever, H, 

Hardin, L.S. 

Harrington, H. 

HeadY', E.O. and 

Di lIon, J. L. 

( v ) 

1978 

1980 

1968 

1979 

Management study of New York 

farms wit b dai ry berd impro­

vement and farm business 

records, 1974. Dairy Sci. 

Abst, !2 (2) I 731. 

Factors affecting the yield of 

Ontario dairy herds. Dairy Sci. 

Abst. J& (11) 7203. 

Feeding, Managing and Housing 

dairy calves. ext. eire. 992. 

College of Agriculture Vnh. 

of Ill. December, 1968. 

Yield Levels in milk production 

on eoonomic analysis, Dairy 

Sc1. Abet. Ai (1) I 162. 

1965 Measuring management ability, 

New England Farm F1nanee 

News .aQ. ' 3. 

1964 Measuring the managerial 

abUity otlam.n. Unpublished 

M.Sn. thesis. Columbia; Uni. 

ot Mis sourl. 

1961 Agricultural Production Functions o 

Iowa state Unit Preas. Ames. 

low8 .. 



Hegelsobuer, p. and 

HeIDID, H. 

Holtz, E.W. and 

Bath, D.L. 

Hooven, Jr. N. W. 

losit, N. u.; 
Dra&aneseu, 1. ; 

Corneliv, 1. and 

itfuresan. 

Jones. \I.M. ; Murly,. 

M.R. and Carr. S.D. 

J'Q8tuSJ F.E. Jr.; 
Hobbs, D.J, and 

C .... pbe 11, R. S. 

Kah10nt A.S. ; 

Dhawan, X.C. and 
Gill, u.S, 

( vi ) 

1971 

1976 

1978 

1977 

Eoonomia aspects of calvina 
tnterval optimizotion. Dairy 

So ... Abet. M (8) I 3444. 

Managing m11k production 8t.­
redns. Leaflet 2889, Division' 
of Agricultural Soi. Univ. 
of Ca4rornia, May, 1976. 

Cow identification and recor­
ding system. J. Dairy Soi. 
t!! (8) • 1167 - 1180. 

Optimizing the ratio of 

material oosts to salary on 
dairy farms. Dairy Sci. Abat. 

U (8) I 5018 

1980 Computarized feeding management 

systems for eoonomic dec is-ion 

making. J. Dairy Soi. 
63. 495-505. 

1968 Measuring management performan­
oe of dairy farms. Can. J. 

Agrio. &oOD. J! (2) I 51-53 

1975 Relative profitability of 
Dairy Enterprise Vie-a-vis 

crop cultivat10n in tbJ 
Punjab. Indian. J. Agri. 
Enon, ~ (3) • 120-126. 



Kalyankar, s. P. 

Kempter, X. ; Grimm. 

H.; Czediowodo, O. ; 

Muller, W.; Mack, M. 
and Hobo Id, K. 

.Kendull, .M. tie aDd 

3mith, B.B. 

.K1kumoto., T. 

Klein, L.R. 

Kot, Z. 

Kreftt, R. 

(vii ) 

1980 

1981 

1939 

Economics of _11k prOduction 

in different breeds of cows 

and but'faloes. Indian J. Agr1. 

Econ. ill!. (4) • 155. 

The effect of housing systems 

on berd peri'ormanoe in dairY 
farms ot Baden-Wortt emberg. 
Dairy Scl. Abot. !2 (11). 7202. 

The problem 02 'm' rankings. 

Ann. Matb, Stat. 10 275. 

1961 Linear programming of the 
milk Cow. Dairy Sei. Abot • 
.a! (4) , 1030. 

1969 An lntroduction to Econome­

trios. Prentioe-Rill of 

lndia Private Ltd. New Dolh!. 
p. 64. 

1977 

1967 

Causes at Cow-Culling in 
large herds. Dairy Sci. Abat • 

.a2. (6) : 2790 • 

Mathematical model depicting 
relationship between ooat of 
keeping cows end an,ual .. 11k 
yield and determination ot 
economically optimal production 
of m11k. Dairy SoL Abet. 
!l.Q. (9) , 305:1. 



Krafft t R. 

Kumar, p. ; Patel, 

U.K. and Raut, X.C. 

Kyle, L. R. 

lardon, F.J. 

Light, R. \1. 

Me Cormie; Ernest, j.; 

Robert, E.B. and 

'rhomos, D. W. 

.Mac Eacbern; Gordan, 

A. ; Thamos, D.W. 

and E1sgruber, L.M. 

( viii ) 

1972 

1975 

1953 

1979 

1960 

1959 

1962 

Economically optimum mUk 

yield. Dairy Sci. Abst. 

~ (4) I 1188. 

Lactation wise production 

Function and oonoentration 

in mUk produc Uon tor lle.ryana 

Cows. Indian J. Agri. 
Eo on, ;l,Q (3) I 128-133, 

Improvement of farm Accounting 
procedures. Ph.D. Thesis, 
purdue University, Lafayette, 

Indiana. 

Regression analysts of variables 
8ffecting milk production on 

farms in southern Chile. 
Dairy Sci. Abst, !! (7) .3681. 

Dairy system Development, Dept. 
of Agri. Engg. Coop. Ext. 
College of Agriculture, 
Unlv. of Moss. 

An objective method of selecting 

tram tenants. Purdue Air. 

Exp. Stat. Rea. Bull. 678. 

Analys 1_ of Human attributes 

and their relationship to 

performance of ~Rl1Il tenants. 

Purdue Agr. Exp. stat. Res. 

Bull. 751. 



Mellor, C.W. and 

Davldhizar, W.z. 

Metzer. B.D. 

Miller. H. H. 

Miller. R.H. and. 

Dickinson, F.N. 

Miller, R.H.; 

Me Daniel. B.T. 

and Cressgan, .M.E. 

Mlshra, L" 

Murthy, N.S. 

Neves, E.M. and 

Tollin! H. 

( ix ) 

1973 

1968 

1968 

1968 

1968 

1965 

1965 

1973 

Design of a 150 oow frae stall 

dairy system. Proceeding, 
National Dairy lIousing 

Conteranee, American Society 

of Agrioultural Engineers, 

St. Josaph, Michigan, P. 46. 

Organizing main dairy farms 

for optimum returns. ~airy 

Sci. Abst. II (4) .1556. 

Dairy herd improvement 

association herd averages. 

II. Predicting income over 

teed costs. 

Factors influencing average 
milk produotion and income 

over teed costs in DHIA herds. 

DlIl I.e Hers AHS 44-:/01; !Ie pt. 

Dairy Herd Improvement 

Association yearly herd 

averaae, I. Sou~o. of 

variation and relations 
among measurements. 

J. Dairy Sci. J!J. I 1659. 

Economics 01 18111< production 

in Phulnakbara Area. M. Sa. 
thesis submitted to college 
of Agriculturet Bbuhanswar. 

Op.,. Cl t. 

Resource allocation and 

combination of activi ties 



Nielson, James 

Nisar, A.K. and 
ii:iteri,oh. J.iZ. 

Nott, S.B. 

Null, A.G. 

Ov1nge. J. 

Pejin, D. and 

Ljesov, D. 

Ramirez, S.G.De. and 

Martinez, N.D .. 

1962 

1972 

1977 

1977 

1979 

1973 

1980 

(l<) 

1n dairy farms using linear 

programming. Dairy Soi. 
Abst. J!1 (8) I 4776 

Tbe Michigan Townsbip Extension 
Experiment: Tbe farm families 
•...• Their attitudes, goals 
and goal achievement. Mioh. Agri. 

Exp. Stat. Tecb. Bull. 287. 

Optimum organizat1on of eedium­
size dairy farms on the 

De lmarva Peninsula. Dairy Sc1. 

Abst. il! (8) I 3447. 

Dairy farm planning and system 
analysis. J. Dairy Scit 

60 (3) 464-472. 

The effects of Dairy management 
practioes on New York tana 

income. Dairy Sol. Abat. 
JQ (II) : 6530. 

The economio aspect of oalving 

interval. Dairy Sol. 
Abst JQ (9) : 56119. 

Studied of the major .. 11k 
produotion funotion, Dairy 
Soi. Abet. J!1 (7) I 4081 

E~fects ot some factors on 
milk yield. Dairy Sci. Abst. 
.u (1) : 6974 



ReiSs, F.J. 

itosselet, J. 

Singh, P. and 

Jna. lI. 

Snadecor, G .. W. and 

Cochran, W.G. 

Sorobi, A.S.; S~rma. 
B .. M.; Singh, I. and ..... -

Dayal, R. 

( x,) 

1949 

1974 

1975 

1980 

1967 

1980 

Me as uri ng the lDanagement 
factors. J. Farm Eoon. 
l! , 1965 - 1972. 

Economic aspeots of milk 

production. Dairy Sci. 
Abst. ill (2), 691 

Eo onom1c optilla ln .. Uk 

production. Indian J. Agr1. 
Keon. ! (3) , 96 • 105 

An economic analysis of 

mllk pro~loD by difterent 

breeds of .. 11ob cattle on 

various sises ot raJ'lls in 
Jaunpur district of East 

Uttar Pradesh. Indian J. 

Agrl. Eoo. ~ (4) , 158. 

Statistical Methode. Oxford 

and IBH publishing Co' • 

Calcutta. 

Role of dairy and poultry 

enterprises for increasing 
income and employment on 

farms in the union terltory 

of Delhi. Indian J. Agri. 

Econ. ~ (4) I 112 - 119. 



Spearman, C. 

Speicher, J.A. and 

Lassiter, C.A. 

Speicher, J.A. and 

Lassiter, C.A. 

Speioher, J .A. and 

Brown, L.H.-

Speioher, J.A. and 

!Iopp, II.E. 

Stone, J.D.; Burke, 

J.D. ; Ainslte, B.K. 

and Van Vleok, L.D. 

Sznajder. M. and 

Wyeiak, P. 

( xi;) 

1904 

1964 

1965 

1970 

1973 

1966 

1974 

Amer. J. Psych. 15 : 88. 

ASsociation ot farm management 
factors ,,1 th dairy faN net 

income. J. Dairy Sci. 47: 111. 

Influence of specified farm 

management factors on dairy 

tarm net income. J. Dairy 

Sol. 48 • 1998. 

Higher produoing berd. make 

more money up to a pOint. 

Hoard's Dairyman, ill' 775. 

Factors associated with calt 

mortality in Miohigan dairy 

berds, J. Amer. Vet. Wed. 
A... 162 I 463. -
Changes in m11k production 

in relation to changes in 
fe eding and management 

praotices in Dairy Herd 
Improvement Association 
berds. J. Dairy Sci. !!: 277. 

Effect of reproductive 

effioiency of oows on 

profitability of milk 

production. Dairy Sei. Abat. 
36 (9) I 3952. 



Thierawf t R'OJ'O ; 

Klekamp, R.C. and 

Geeding, D.W. 

Vema R.C" and Rant 
D.C. 

Voermans t J'OA • .M'O 

Wallace, C.A'O 

Zyunklna, Yet M,. 

( xii') 

1978 

1979 

Management prinoiples and 

practices, John Wiley & Sons. 
New York. 

Potentialities ot inoreasing 
farm income and employment 
throu~h dairying. Indian 

J. Agri. Ileon. II (3) 1 83-93. 

1979 Management o~ farms with 

70-160 Cows. Dairy Sci, 

Abst • .iS (10) 1 6407, 

Undated Pam pl. 33, Tasn. Dept, Agric. 

P. 28. 

1978 Analysis at group formation 

at large dairy farm •• Antm. 

Breed. Aba t. !2 I, 4841. 



l=========··================Sl 

i Fl PPENDIXES I 
I • 

L===m~====-=.======== •• ====J 



APPENDIX - I. 

IIA'I'l(jS ,He' AC'fUAL llC".m TO L:STlMAT8D HCct.lE iN B.F.Cft(SSBIlED llERllS 
=====~=============:===:============z============~==~~=========~=~===~=========~=~================ 

Fa:na I 1976 -3 I 1916 -3 ! 1977 -3 ! 1978 I 1979 
Gode I X10 I X1fJ I X10 I XtO-3 I Xl 0-3 
No. I j I I ; 
======================-=======~===========~~=====~===~=~=~=~======~===~==~======================= 

1. -66.44 61.42 -164.50 104.45 121.711 

2. -SO.68 -15.64 3.12 - 0.14 47.86 

3. -32.21 67.12 81.84 115.83 205.59 

4. -99.73 -34.24 64.02 -20.63 -52.62 

I. -84.10 - 2.81 6.27 -25.59 13.56 

6. -515.14 -310.00 -252.27 -167.89 -225.11 

7. -106.02 -63.64 31.37 42.60 64.119 

8. -116,83 -90.41 -200.17 -213.611 -276,63 

9. -118.70 -80,64 -227.86 -106.81 -240,74 

10. 33.76 -10,19 12.53 60,61 70.06 

11. 10.89 104.40 57.9'1 6'1.85 118.34 

12. 37.01 16.31 66.85 121.05 153.88 

13. 166.94 212.03 214.U 217.88 333.31 

================~====================================~==~========================================~== 



A PP8NDIX - 1I 
==:=::;;:::::::=:::;::::=:;;:=::;;; 

Ratios of Actual .J.ncome to Estimated Income in Murrah buffalo herds 

=========:::tl===:;:;:;>=:;::=,;;;=====::===::::~"":;=;:::==:::r==>==;:;==';:!1=::e==:::."::':=~"'==:;:=-=--===!::===':=II:=====::========;========'-=i 

I ~= I 1975 -3 I 1976 -3! 1977 -3 ! 197B -3 ! 1979 -3 1 
I N I X10 I :&:10 I no I Xl0. no I 

• o. J I' 
1==========_=========~=~==========~==========.=========n======~======~====J===========:::t========J 

1. -30.92 -29.70 -35.38 -9.09 4.38 

2. 51.96 13.60 15.62 NA NA 
3. 4.(l6 32.10 -111.14 -111.60 NA 

4. 8.24 57.03 48.65 65.14 109.01 

5. -14.36 -12.74 4.24 -32.B9 -10.65 

6. 35.74 5.83 37.42 41.98 0.70 

7. -89.19 -~5.38 -37.99 -32.83 31.73 

8. -160.00 24.21 -31.80 39.09 80.72 

9. -43.41 -53.51 ··95.04 -49.66 55.15 

10. -104.48 -11.86 43.60 -64.53 -49.26 

11. NA IIA NA NA 43.21 

12. NA NA NA CIA 81.91 

13. NA CIA NA IIA 11.B4 

14. NA i'iA NA NA 7.88 

15. NA NA NA NA 28.31 

16. NA NA NA N" 5B.30 

============================================-=======:;:===============================2========== 



~g~'l!imlU=;;;=~· 
ZERO ORDER CORltELATION hlATRIX FOR H.F. CROSSBRED 

:==='======='=========1========='=========1========='===:=======1 
! 1 Y f xi : X2 I Xa : X4 ; XIS t 
f===J====~==J=========~=========J=========J=========d===========d 
y 1.0000 

Xl 0.7422 1.0000 

X2 -0.1061 -0.1712 1.0000 

Xa 0.0321 0.1661 0.2525 1.0000 

X4 0,6070 0.4619 0.1018 -0.2385 1.0000 

X5 0.7189 0.5020 0,2236 0,2817 0,4063 1.0000 

~l:!:~mlU=;;;=~ 
ZERO ORDER CORRELATION MATRIX FOR MURRAH BUFFALO 

• 1.0000 

Xl 0.3910 1.0000 

Xa 0,4040 -0.4260 1.0000 

Xa -0,0479 0,3237 -0.OS91 1.0000 

X4 
-0,0701 O,OS79 -0.0793 0.40154 1.0000 

Xs 0.7252 -0.1079 0,7060 0.0549 0.1366 1.0000 

====================================================~~========== 


