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INTRODUCTION 

Recently a prograrrrre has been launched by the Govt. of India 

to increase ~lk production fram the present 44 million tonnes to 

61 million tonnes a year by 1995.Besides the other factor like 

breeding,managernent,etc.,a great emphasis should be laid on 

survival of calf crop because calf losses ultimately lead to 

reduction in pJtential roilch CONS. 

Very rreagre infonration is available in the country al:out 

the problem of calf ~seases ana calf mortality before seventies. 

The intrcrluction of cross breeding prograrrrre for the developTEnt 

of national livestock production necessitated immediate 
.. 

attention to undertake research on the disease problems of 

neWborn in order to aChieve a healthy livestock population. 

Survey of calf diseases and rrortality carried out in India 

during last 30 years by different workers in the different states 

oorrprising of 100 herds revealed that an average rrortality rate 

arrong o::M calves was lO.~9%~ (range 1.54 to 24.24%) for the age 

group of 1 day to 1 year old calves. 

Introduction of exotic animals to improve the genetic 

potential of our indigenous stock has introduced a number of 

diseases/disease oondidtions which were either not exi~ting in our 

COlmtry or were not reoognised hither to. Sorre of the diseases are 



resp;Jnsible for heavy nortality in young stock and inflict direct 

production loss and in some cases the JlDrt.ali ty may re lew but due 

to high rrorbidity the econany of raising yormg stock is very much 

hampered. It is therefore imperative to minimise the high 

incidence of rrorbidity and rrortality in young fannslock during 

early life to reduce e1e production losses as far as possible for 

instituting suitable and effective health care Jreasures. 

"\ .It is well known that occurrence of neonatal diseases and 

nortali ty is a conplex one vmich is influenced by a variety of 

factors SUd1 as climate, nutrition, heridity, infection, toxicity, 

. management etc. A number of these factors determine the 

probabili ty of survi val of a new born animal in i trJs new 
. 

environment at birth. 

A few studies have reen rrade in this field indicating an 

increasing trend ~of norta1i ty and lrorbidi ty with increasing exot ic 

inheritance (Amble and Jain, 1967: McDowell, 1972: ~lrivastava and 

Agarwala, 1973; Jain and Shanra., 1982 ). Ha:Never little is knO\rn 

about the extent and causes of these differences (National Academy 

of Science, 1968). 

Seasons play an Dtp:>rtant role variation in calf rrortality. 

Higher nortali ty betwe:en February and April W<-lS reported by wither 

(1952). In Great Britain, Leech et ale (1968) reported higher 

rrortality in winter than sumner rronths and the similar type of 

observations were also noticed by Speicher and Heep (1973) and 

Martin et al. (1975). 

Age may be viewed as an inherent characteristic of an , 
individual. In geY\Q~·l·~-£!>I calves has greater risk of dying at early 

age and the risk decreases subsequently as the calf ages. Wither 
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(1952) repJrted that 48% of calf deaths ~curred in first week of 

life in belON 6 rronths old calves where as frem Britain, Leech et 

a1. (1968) relX'rted 41% of deaths in first week of life in 1::e1o;.v 1 

year of old calves. In California Martin et ale (1975) observed 55% 

deaths during first week of life in their study in belD.Al 5 week 

old calves. Perinatal mortality is closely related to birth 

weight. Mortality 1s very high in lONer birth weights, falls to a 

minim..nn within the range of rrost frequent birth weights but rises 

again for heaviest birth weight (Wilcox and Russell, 1983). 

Hearnshaw et ale ( 1984) reported that hirth weight was an 

important cause of higher mortality in early age of calves. 

Several workers experienced the same trends. 

In India higher incidence of mortality in young calves were 

IlBinly due to s[ecific diseases like colibacillosis, septicaemia, 

pneL1!TDnia, gastro-enteritis etc. Besides the arove infections, 
.. 

many other agents like Mycoplasma, Chi~ia, haemo-protozoan are 

responsible for calf losses. Conditions Ijke arthritis, navel ill 

and pneum::>-enteritis are also carmon for causing high rrortality in 

calves. 

The information regarding the incidence of calf diseases and 

rrortali ty is well documented in the develop_~ countries but in 

India data on these aspect is rather scanty am. fragrrentary. As 

such no clear cut picture indicating rmgni tude of the problem is 

available in this aJuntry. 

NCMadays sare standard statistical teclmj_ques are aw1ied in 

epidemdology which are used to analyse the different factors 

ass~iatErl with the calf nnrtality. The ')Tincir;al object of 
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proposed study is therefore (a) to estimate the magnitude of the 

problem of neonatal rrorbidity and rrortalitj in young farmstock. 

(b) to estimate influence of various factors on the commonly 

occurring diseases associated with the neonatal norbidi ty and 

mortality Cc) to compare the patterns and frequencies of 

occurrence of diseases and nortality in different genetic groups 

of farmstock. All the above information eventually help in 

recommending suitable health care paCkage and means to be adopted 

for prevention arrl control of diseases in yr )llng stock for better 

viability. 
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REVIEW OF LITERATURE 

2.1 .. MJRBIDITY IN CALVES : 

A number of diseases/disease syndromes are found to be 

res_IX)nsible for rrorbidi ty in dairy calves (0-3 rronths). Out of 

different causes of rrorbidi ty, rrajor important causes are ( i) 

Diarrhoea (ii ) Pnetnronia, ( iii) Wounds and (i v) Debility /Weaknes s . 

Rajya (1974) investigated in detail on pa.tho-anatomical and 

microbiological aspects of calf trortality and. observed the pattern 

of diseases that caused rrajor rrorbidity .. .{~ were diarrhoea, 

dysentry, pneurronia, septicaemia, navel ill, arthritis, kerato-

conjunctivitis, dermatitis, ascariasis, babesiosis and 

theileriasis. 
• 

Khera (1980) studied a totalof125 calves below 3 rront11s of 

age and fOlmd that 88 (70.4%) calves were affected bY rinderpest. 

lie .also found that rrorbidity rates were hi.gher in 0-3 rronths in PI 
. 

and G2 stock of calves than any other age group. 

Roy (1980 ) studied the factors affecting susceptibility of 

calves to diseases. 'He observed that nort.ality and rrorbidity C()tdd 

be reduced to negligible proportion by providing adequate 

colost.rwn in the first day of life folIONed by milk substitute 
, 

nade fran mildly heat-treated milk povvder. 

A review of environmental factors influencing respiratory 

d · ,~ () · lseases wa:; mde by Foe 1982 and he observed that gcxXl houslng 

and rmnagerrental practices miqht help in preventing outbreaks of 

calf prleUlTDnia. 

Andre.a.rs and Read (1982) expressed tllat it Wa3 difficult to 

quantify the severity of' disease i.e. duration and degree of 

illness of ani.llBls. He esti.rn::t.ted the cost per sick calf and 



qost per place using u standard Whole sale drug cost. 

Britney, et al. (1984) observed fOJrer survival pattern in 

calves developing a navel-joint illness within tile first 4 months 

of life thar their other 4 cohort groups in a study of 460 calves 

oorn into 2 dairy herds from January 1, 1971 to Decerriber 1, 1978. 

The cohorts of calves indentified as having either respiratory, 

gastro-enteritis, septicaemia, or other disease,did not have -
survival function significantly different fran eaCh other, or fran 

the rohort group. 

Waltner et a1.. (1986) screened faecal samples from calves on 

78 randorrllY selected Holstein dairy farms in South-Western Ontario 
'" 

and found that 20% of the farms had calf infected with Salrrone11a, 

13% with C~llPYlobactor jejuni/coli, 4% with entero-pa.thogenic 

Escherichia coli, 19% with rota-virus and 5% with corona virus . 

.. 
Waltner and Toews (1986) studied. that rrorbidity rate per 

season were skewed in calves during 1980 to 1983 in Ontario 

Holstein herds. The 20% and 15% of calves wece treated for scours 

and pneumonia before weaning respectively. 

Naylo~~·BCtt~¢ly(1988) examined 1261 calves under 2 mnths of 

age and found out 51 (4%) had abdominal p3.in or distension, 44 

(3.5%) had colic alone '1 'and 7(0.5%) had abdominal distension 

alone. Atresia was cannon in calves under 8 days. Survival rate of 

cases was 57% (29) and duration of treatment was generally 1-8 

days. 

Yadav~ ShCirmQ(1983) studied norbidity am rrortality in 130 

calves, out of which 63 (48%) were affected by various diseases 

like theilariasis, trypanosorrdasis, coccidiosis, calf scours, 

pneumonia, wealaless, debility etc. Maximum morbidity 23% occurred 
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in calves aged 0-3 rronths and subsequently declined with age 4 

Crossbred calves had higller morbidity rate 66% as compared to 38% 

in Hariana calves. Among various diseases, theilariasis, pneumonia 

and calf scours were commonest. 

2.2 MJRrALITY IN CALVES 

2.2.1 Effect of Breeds on calf IOOrtality : 

A nuniber of factors such as birth weight, parity of darn, 

age and sex of th~ cal~, seasons and diseases influence the calf 

mortality. Available scientific reports describing the influence 

of various factors responsible for calf rrortali ty by different 

workers in India and abrood have been revi~2!d. Onniston (1949) 

found no significant difference on rrortality between the five 

different breeds df heifer calve~ upto 1 year of age . 
.. 

Asker£:~~~lt~1)y(1957) observed the trortality rate of native, short 

horn Friesian and cro~sbred animals during a period of 15 years in 

experimental farms in Egypt. Mortality rates uf exotic breeds were 

significantly higher than that of native cattle and crossbred 

aninals4 Short hom cattle'} shONecl higher nortality than the 

Friesian breed ahd with the increase of pure breed gene tile death 

• \ s 

rate was gradually ~ncreased. 

Dickinson and Touchberry (1961) observed significant 

difference in mortality between pure breeds and crossbred calves 

within 1 year of age. S~lar difference was observed by Kassir 

and Jumo(1968) that calf losses in pure breerl was twice than that 

of crossbreds. 

Srivastava and Agarwal (1973) reported the effect of breed 

on mortality on 724 crossbred female calves up to 6 months of age 
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during 1950-1970 in Institute of Agriculture, Allahabad The 

'highest death rate was noticed in triple crosses (30.83%) ana 

lowest in Red Sindhi crosses (19.14%) • Brown Swiss X Red Sindhi 

calves showed 24.19% mortality.Apparently th8~e were differences 

in mortality rates between breeds but statistically the 

differences were not significant. 

Torrar (1973) recorded 11.57% calf mortality in Hariana 

calves at Hissar farms. 

Shanra et ale (1975) recorded death rates of Tharparkar, 

Sahiwal and Red Sincfui breed together- with Murrah buffaloes and 

Brawn Swiss X 'Sahiwal anc1 Brown Swiss X Red Sindhi on 6 I 267 calves 

during 1952-1971. A significant breed difference was found in tile 

Brown Swiss crosses and buffaloes suffered higher losses as 

oompared to zebu herds • .. 
Buvanendran (1977) observed higher death rate in Ayrshire 

crosses (13.2%) with the Sinhala breed as compared to Jersey 

crosses (5 3 %) " h as • . 1 l.n Sr~ lanKa w "- ere I. Bal~ et al. (1980 ) ~ J 

observed higher death rate in Hariana calves (29%) as aa~ed to 

it s crosses (13%) with BrONn SWiss, ,Jersey, Holstein Friesian am 

Red dane up to one year of ege. 

Rao and Nagarcenkar (1980) analysed the records of 607 

cross-bred calves (Tharparkar X Bvown SWiss, Jersey and Holstein 

Friesian) for a period of 6 years at NDR!, Karnal and observed the 

higher rate of mortality in crosses with 75% of B. taurus 

inheritance" 

Kaushik et ale ( 1980) reported the three types of lIariana 

halfbred (with Holstein, BrONn Swiss, Jersey) and four second 

generation Harianacrosses during ti1e period of 4 years (1975-1978), 
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'!he 50% Friesian, 25% Jersey, 25% Hariana calves appeared to be 

the nost susceptible of the four second generation crosses and 

Jersey crosses were the most susceptible among halfbreds although 

rrortality due to breed difference was ,~'in-significant. 

Khera (1981) recorded a significant difference in calf 

rrortality in different breed groups. Up to 3 rronth of age, 16.82% 

calf losses were observed in zebu-taurus crossbreds, 6.28% in pure 

taurus breed, 6.3% in pure breed zebus and 4.5% in zebu cross 

breds. 

Survivorship of 602 crossbred calves W(,qs~ studied by Parekh 

and singh. (1981). The mortality rate in female calves was 9.0% in 

Gir X Hb1stien F+iesian crosses and 10.0% in Jersey X Gir crosses 

although elis difference was statistically \ in-significant. 

Rao (1983) reported the rrortality am:mg Ongole, Hallikar, 
.. 

Sindhi, Murrah, Jersey, exotic X zero and zero crossbred calves up 

to 1 year of age at Andhra Pradesh Livestock Farm. Th.e rate of 
.. 

mortality was less in indigenous breeds (Olgole,Sindhi, and zebu X 

zebu crosses) than Murrah, Hallikar arrl Jersey calves. 

Ba tabyal et ale (1984) observed comparatively higher 

rrortali ty rate in calves having genetic groups containing Brawn 
, , 

Swiss inheritance than£tl1e calves Witll~ouL I~rosses, in Hissar Farm 

fran 1976-1980. 

Choudhuri et ale (1984) analysed calf rrnrtality arrongst 

3021 Jersey x Hariana and 3124 Holstein x Hariana crossbred calves 

up to 6 months of age during 1966-1970. They found some 

signific~1t breed differences in mortality rate. 

Kulkarni et ale ( 1985) observed it lcreased lrortali ty ra te 

with increase of exotic inheritance. 'I\oIo breed crosses had better 
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adoptibility in arid and semi-arid climate than 3 breed crosses. 

Halfbred Holstein x Girs are rrore adoptabl~ than Jersey x Girs 

crosses. The crossbred of Jersey and Holstein Friesian had lower 
, 

death rate as compared to Brown swiss crosses. 

2 .. 2 .. 2 Influence of age on calf nortality. 

Age has got profound influence on the calf mortalit~ 

~ston (1949) in his study of 809 heifer calves born during 1935 

to 1945, observed that stillbirths and arortions accounted for 6% 

of calf losses. Among the normal heif~r calf losses, 24% died 

wi thin one year of age but 70% of this calf losses oc("'-1rred wi thin 

60 days of life. Ragab-- and Asker (1959) on a study of 784 Friesian 

calves noticed that the losses were nore (39.6%) withinafew nnnths 

after birth. 

In India, .. _ in a military dairy farm and some other dairy 

fanns in Merrut and Mathura, Amble and Jain (1967) observed that 

the highest rrortality was recorded in the lower grade of aninel 

(25%).w.nile other workers Singh and Singh (1973) noticed that the 

highest death rate in Hariana calves in the rlrst rronth was 2.64% 

follo.ved by seo::>nd (1.43%) and third (0.65%) rrnnth of life. 

Kassir and Jurm (1968) observed the rrorta1ity patt~rn of 
'_ . 

Friesian and it's crosses with indigenous breed in Abu-Ghraib 

experimental farm. Death rate in pure breed (10.5%) \vas higher 

than crossb~ed ( 5.8%). Approxirra.tel y 40% of all dea ths occurred 

be fore 3 rrontll of age of calves. 

Mortality rates declined with ~e increase of age of calves 

Whict. have been observed by several 'ItJOrkers (Srivastava and Agrawah. 

1973: Oxender et a1. 1973~ Sharma and Jain, 1976). Similar 
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observation was made by Prasad and Sirigh (1975) who noticed that 

death rate in Tharparkar calves was 34.5% within the first rronth 

of age, follONed by the l~er death rate with increase of age. 

Sharma et al.(1975) analysed tile data upto one year of age 

(0-1, 1-3, 3-6, and 6-12 TTDnths) during 1952-1971 in different 

indigenous and 'crossbred calves and calves fran Murrah buffaloes 

and observed that highest losses recorded in first month of life 

then it declined in subsequent age groups. 

Martin (197S) observed the risk of age in nnrtality of 6 

months old heifer calves in 16 dairy .farms for seven years in 

California. Highest death rate recorded in tl1~ first week of life 

which accounted for 55% of total deaths and subsequently it 

declined to 27% in second week of life. All the death lin calves 

occurred wi thin 5 weeks of age . 

A higher calf rmrtality rate was observed by MiS'"hra et al. 

(1977) in early age of calves (up to 3 months) and between 6 to 12 

rronths of age at Government ~ ~: .. Da.iry cattle herds in north, south 

West aoo coastal zone of Orissa. The rnffalo calves shONed higher 

mortality in early age (O-2months) Whereas mortality in caw calvs 

obs~ in la te age (6 to 12 rronts). 

Nagarcenkar et al (1979) analysed the records of 1059 
-~ ~ 

crossbred calves up to 6 lTDnths of age # N. D. R. I ., Kamal. The 

age specific mortality rates were recordeds~J.87%, 2.22% in 0-1, 

1-3, 3-6 months of age group respectively. The three fourth 

crossbred ShCMTed higher death eate as cortpared to halfbreds. 

Based on post nortern rep::>rts of 406 dead calves in eight 

Agricultural Instit.ute farms, Greene (1979) observecl that 88 

(3.1%) and 202 (7.2%) were due to abortion and still bi~h 



12 

respectively. Nurrber of deaths occurring between birth -and 3 

weeks of age was 116 (4.6%). 

Bali et al. (1980) observed nortality in carves of Hariana 

and it's crosses with other exotic breeds upto one year of age 

during 7 years (1972-1978). Losses were higher during the first 
j 

15 days (11.7%) of life and the mortality rate was decreased wiU1 

advancement of age. 

Patil and Gupta (1980) studied the effect of age on 

nnrtality on the 280 records of Red Sindhi calves born during the 

period of 1968-1979 at Agriculture college, Dhule. Singificantly 

higher nortality observed in 0-1 rronth of age group am rrortality 

rate was decreased gradually WitJl advancf".JTent of age and it was <18 

low as 0.35% in 3~4 month of age. 

The mortality pattern within one month of age in female 

Murrah buffalo calves was also notj_ced by Singh et ale ( 1980) . 

The death rate from 0-1 week was 15.17% : 1~2 week,-7.98% ; 2-3 

weeks, 2.70% & 3-4 weeks, 1.4% ~ The pattern of deaths on ITDnth 

ba.sis from 1-12 nonths was as 0-1 rronth, 23.20% ; 1-2 rronths-3.39% 

;. 2-3 months, 12.32%;3-4 months, 12.50% ~ 4 5 months, 3.5% : 5-6 

rronths, 0.0% ; 6-9 tronths 0.0% and 9-12 rronths, 3.71% . 

Khera (198~)- compared the age distribution of rrortality in 

cattle and buffalo calvesin different farms uE India. More than 

half of all calf deaths i.e. 55. 79~ in cat-tIe calves and 51.72% in 

buffalo calves ~curred within a IlDnth after birth then tJ1e death 

was decreased wi th the increase of ·\age. 

Parekh and Singh (1981); Sekhar, et ale (1981): Rao and 

Nagarcenkarlll (1981): Jain and Shame (1982) and Singh and parekh .. 
(1982) . ":.: studied.: on calf rrortality. N-l of them found that 
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the highest rrortali ty rate was in 0-3 rronth of age and the rate 

decreases with the advancement of age. 

Urroh (1982) o"bserved the relative survivorship in Nigerian 

dairy calves upto 12 weeks of age using life table methods. The 

probability of death was greater during the third week of life 

which decreased with the age after 4 weeks 'I 

Rao (1983) compared the calf rrortality between crossbred and 

indigenous calves up to one year of age ,at five State Livestock 

Farms in Andhra Pradesh. The mortali.ty rate was lower in 

indigeno.Js breed as OJl1l(1ared to zebu x exotic calves. 

Singh and Parekh (1983) observed the highest calf mortality 

(16.48%) in 6-12 month age group of three breed crosses at 

Jabalpur. Within a m:::::nth after birth 75% of death occurred during 

first 2 weeks of life'. 

Yadav aOO Shanm· (1983) studied calf rrortali ty rate in a 

PGp.llation of 130 calves. Highest rrortali ty (16%) was noticed 

during 0-3 tront11 of age. Choudhuri et a1. (1984) in a study of 

calf nnrtality c:.ollprising of 3124 FH crossbred calves in four 

herds of State Livestock Fann (Kalayani), recnrded that rrorta1ity 

rate upto 6 rronths of age was significantly higher in Friesian x 

Hariana (F H) calves as OJlIq_:ared to Jersey x Hariana (JH) calves 

Gusbi and Hird (198'3) descri~ the ca,lf nnrtality using 

life table method in five Lihyan dairy herds for the perioo of 

1976-1980. The average calf nnrtality ranged fran 2.5 to 26% from 

0-30 day of age where average death rate for five station was 

observed as 18.8%. 

Batabyal et al. (1984) analysed the rrortality for fcur 
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genetic groups of calves, viz 1/2F 1/4B + 1/4H~ 1/2B + 1/4F + 

1/4H; 1/21 + 1/4F + 1/4 Hand 1/2F + 1/4J + 1/4H. Up to 1 year 

overal~ CHlf rrortality rates were 19.4%, 31.4(1%, 20.93% and 18.07% 

respectively. 

M::>nth Wise distribution of death of 182 crossbred calves was 

worked out by Anilxl"tkar et al· (1985) during 198Q.-83Ijat: Agriculture 

college, DifXJ1i. The highes t death rate (15. 93%) \o\laS obsa-ved in 

first rronth of age follONed by second (8. 5%) and third ( 3 . 57% ) 

rronth of age rut 110 deaths was observed after 180 days of life. 

In 6 rronths pericxl. aoout 84% of 'total deaths occurred within first 

3 months and 16.7%' of deaths occurred in the remaining three 

nonths .. 

Tikku (1985) analysed the recordq167 crossbred calves 

(Jersay x Jersey crosses in chanspa during the spericxl of 1979-

1983. The naxirrutn death ·(45.22%) a.rn:Jng 167 c,'l.lves observed in 0-3 

nnntJ1S, of age. 

Chaudhury et al (1986) observed highest mnortal i ty rate 
<../ 

(11.63%) during- 3-6 month of age group in Kankrej calves born in 

Livestock Research Sta tion, Sardar Krushina' I .. l: during 1978-1984 . 

Higher mortality in 3-6 months age group might be due to 

nonadjustrrent of weaners When skim milk was replaced by hay and 

concentrate after 3 mon~s. 

Reddy et a1. (1987) studied the influence of age on 1416 

Ongole x exotic (Kersey on Frinesian or Brown Swiss bull) 

crossbred calves for 6 yeas (1980-1985). 'They observed that in 

ruth nale and fermle calves) a significantJ),higher rrortali ty rate 

was noticed in the 0-1 lTDnth age group than anX other groups. In 

rmle calves, 1-2 rronths of age group had significantly higher 
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nortality as cumpared to 2-3 and 6-12 rronths age groups and it was 

significantly lower than that in 3-6 months age group. In female 

calves 6-12 nonths age group showed higher rrortality than 3-6 

rronths age group though the differences were not significant. 

2.2.3. Birth weight: 

The birth weight is one of the .irrp:Jrtant factor influencing 

survivorship of calves. Calves rom with aveJ~age ION' birth weight 

are greater at risk to infection and mortality as compared to 

heavier birth weight. 

A higher rrortality of ION birth weight in heifer calves was 

observed by Ragab and Asker (1959), using the record of Friesian 
, 

calves at Tahreer province, Cario, UAR, during 1954 to 1958. The 

female calves of average 28.78 Kg birth weight grol..lp s~ higher 

rrortality as OJIttp3.red to average 31.36 Kg. birth weight group. The 

di fferences of bir\h weight between dead an(l Ii ve fermle calves 

were not statistically significant but:. in case of nale calves 

these were highly significant. According to authorrs view, the 

calves within the average range of the birth weight of the bherd 

had better probability of survival than those with lower birth 

weight. 

Purser and Young (" 1961) oooerved the optim.nn birth weight 

ab::we ~n was associated with minim...nn rrcrtality .. Singh arrl Singh 

(1973) found out the relationship between birth weight ani death 

rate of the 1400 Hariana calves at Babuc__:rarh and Mu&1urikund (up) I 

during the period 1964 to 1971. Birth weight being 6.7 Kg. less 

than the nonml birth weight of 26.7 Kg , calves Weighing on an 

average 20 Kg. at birth, died within the first m::nth of life. 
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.-, A significant increase in the life span was found with an 

increase in birth weight. But Rodriguez and Escriva(1976) Rao and 

Nagarcenkar (1980) could not find any significant difference wi th 

birth weight and nortality. 

Frisch (1973) observed relatively lower or higher birth 

weight from the average, associated with high perinatal calf 

losses in 4678 crossbred (Hereford & Brahrran) calves at Central 

Queenlang during 1954 to 1964. 

Nagarcenkar et al. (1977) studied the effect of birth weight 

on 1083 female calves of six breed groups viz. 1/2 Friesian (F) X 

1/2 Tharparkar (rr): 1/2 Brown Swiss (B)xl/2 Tharparkar; 1/2 

Jersey (J)x1/2 Tharparkar; 3/4 Fx1/4T; 1/2F x 1/4B x 1/4 T and 

1/2F x 1/4J x 1/4 T at NDRI, Karnal.A significant difference (by 

chisquare test) in rrortality arid birth weig11t was observed in 1/2 
.. 

B x l/2T group in 0-"1, 0-3 and 0-6 month o[ age group and the 

differences in birth weight am 'nortali ty was also obserVed in 1/2 

Fxl/4 Bxl/4 T group. calves bellow 26 kg.as well as over 30 kg. 

birth weight were more in risk for death. Mortality rate was 

increased with the increase of birth weight 'ilJhich ~s observed by 

Mi1agres et ale (1978) using 477 records of Hereford calves, at 

North Carolina State Uni~rsity Foleigh, USA .. 

Rao (198l) sho..ved the effect of birth weight on rrortality of 

2385 crossbred calves oorn in 8 livestocK and University Fanns in 

Andhra Pradesh for 5 years. The highest (lea th rate (43.1%) 

was bhserved in be, ION 15 kg. of birth weight follONed by 21.94% in 

15-20 Kg., 15.19% in 20-30., and 13.77% in above 30 kg. ~lese 

differences in nnrtality with birth weight groups were highly 

significant. 
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In ·\.1--a-:;. study of lTortali ty on 602 crossbred cal yes at 

Jaba1pur Livestock Farm, Parekh and Singh (1981) noticed 

insignificant association of birth weight and nnrtality rut weaner 

cal yes had higher mortali ty rate in crossbred £ema Ie cal ves 

(Jersey x Gir croess) 

In some other studies on mortality in. crossbred calves, 

Parekh and Singh (1981) and Singh and ~areJm (1983) did not 

observed any significant relationship of birth weight and 

nortality~ but they noticed relatively lighter calves had higher 

dea th rates. 

Hearnshaw et a1. {1984} reported the effect of birth 'Height 

on nortality in Herefor~ and it'·s crossbred r-alves during 5 years 

at Grafton, New South Wales, ·Australia. The calves having birth 

weight, about 2.9 kg. less than average (34.20 kg.) attributed 

highest losses during first week of life. 

Reddy et a1 (1987) observed the influ~nce of birth weight on 

calf nortality rate in crossbred calves· of Ongole cows with 

Jersey, Holslein Friesian or Brown Swiss gernplasm at AIeRP lIn 

cattle, Lam Farm, Guntur, A. P., during 1980-85. Birth weight less 

tl1an 10 kg. was: .. - -:.:- detrimental for ilie survi vorshiptf~:rossJ;rril 
~ 

calves and birtn weight 3i-35 kgO. appears to be best for the 

survival of crossbred calves. 

2 .. 2.4 Influence of parity en oalf rrortality 

Parity of the dam (lactation number) had significant 

influence on the rrorta1ity rate arrong roth rra1e and feIrale calves. 

ROO.riguez and Escriva (1976) analysed (-he data obtained on 

1569 calving during 1960-69 at farm in the Gulf Coast of Mexico 
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and oooerved the significant effect of parity on IlOrtality. 

In another study, Simensen (1983) noted that higher 

stillbirth occu.rred in 1st, 6th and above p3.rturition in 1st and 

above where as lowest death rates were recorded in 3ra to 5th 

parturition. 

Reddey et al. ( 1987) roported the influence of da m's pari ty on 

nortality rin 1416 Ongole crossbred calves at ;·dc~-~· "",. cattle farm. 

Guntur,A.P. during, 1980 to 1985. They observed ttk'1t nale calves 

'torn to heifer had higher nnrtality rate in canparison to calves 

obtained fran primiparous caws. FJa..rever, there was no significant 

differences on the rrortality rate of lTBle calves obtained from 
l 

CONS of seco,,:.nd to seventh lactations. 

2.5.5 Influence of season 011 the calf norta1ity 

Several workers at different tirres observed effect of season 
.. 

on the calf ITDrtality. Wither(1952) and Dhanda and Khera, (1957) 

obServed ~1e influence of season on the mort~lity of calves. They 

recorded the high nortality in June, July, and August. The rate of 

death during the rest of the rronths was Hore or less sarne. IJhanda 

and Khera (loc.cit) att.ributed -higher rrortality rate during the 

above pericd due todampness ronsequent to hE'~{'Y rainfall and also 

due to unhygieni c condition in crCMde.a calf pens.. Anble, et ai. o __ 

(1958) could not find any significant difference on the effect of 

season in 1450 zebu x exotic crosses. 

Ragab and Asker(1959) in their study on 784 Friesian calves 

during 1954-1958 found the heaviest loss due to calf rrortality 

I ~ :!~_. ~ in 1\pril (18.3%) and in May (14.3%) \olhile the lONest 

death rate was observed during January (1.7%) and February 

(3.20%). The difference between nnnths was highly significant. 
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Heavy loss was due to increased susceptihility in ne\Al oorn calves 

because of sudden cJlange of wea ther. 

~natunga (1965) reportro highest nnrtality in November and 

DeceniJer in sarre of the Government farms in Ceylon having European 

and zebu crosses. 

Singh and Singh (1971) reported the incidence of mortality 

an 570 calves (216 buffalo and 354 cow calves) in Tarai area over 

a period of 1966 to 1969. He found that mortality was more in 

winter (35.5%) and rainy season (38.71%) than in summer (22.79%). 

In winter the animals rrdght be more susceptible to infection due 

to cold temperature where as in rainy season it was due to 

dampness and umlyglenic condition of calf pens. 

Matta (1973) analysed the records of 312 cross-bred Iblstein 

Friesian x (zebu x Guernse) calves in. the state of Rio <ge Janeiro, 

in 1959-1970. His observation revealed that calf rom in the dry 

season (March-August) had significantly higher rate of 

survivorship than the calves torn during rainy season (Septenber -

February). Calves oorn between March and May had higher rate of 

surv! vorshi p than calves born in other rronths. 

Singh and Singh (1973) observed the seasonal effect on the 

survivorship of Hariana calves in livestock ctm1 Agricultural Fann 

Babugarh (Merrut) am Madhuriktmd (Mathura) during seven years 

(1964-1971). '!he percentage of calf nnrtality during sumtEr, rainy 

and winter seasons was 4.78%, 4.76% and 7.611 respectively. The 

highest rrortality observed in winter (67.61%) seasons as miifHred 

to st.mtner ( 4. 78 % ) and rai ny { 4. 76 %} season. 
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Analysing ~heinformation obtained through questionnaire from 

379 dairy farms in Michigan, USA, Speicher and Heep (1973) 

estinated the average annual loss (13.50%) oue to calf rrortality, 

out of Which 17,1% and 10.31% losses were observed in winter and 

summer respectively. Srivastava and Agarwala (1973) while 

analysing the data on calf mortality for 12 years could not find 

any statistical significance on the nortality between rrnnths 'but 

highest mortality was observed in monsoon followed by winter and 

slUTtner. Tarar (1973) found highest rrortali ty in winter (55. 5%) and 

lowest during autumn (8.0%). In winter ele predisposing factor for 

calf IOOrtali tyl was thought to be due to pneumonia. Similar 

observation was notice:;l by Singh and Singh (1974) in the buffalo 

calves~ 'The relative frequency of deaths was higher in winter 

rronths as cxrnpareCl to sumner and rain. Prasad and Singh (1975) 

observed the hlghes t death rate in rain}' season (39.9%) in 

Tharparkar breed in Bihar Veterinary College which was probably 

due to soil dampness, unhygienic condition of pens and surrounding 

and feed suppiy. 

Martin et al. (1975) studied the seasonal veriation of I 

mortality using time series methods. The extent of mortality 

losses increased in the mid· sl..Il111'Er (lJune, July, August) anq mid 

winter (November, December and January). The death rate in winter 

was 20% greater than summer. Losses in Oc,_ober and March we'(~ 

highly variable, where losses in October exceeded tile yearly 

average b.lt in March it was less than average. Rela ti ve change of 

nortality rate during two consecutive autunn, winter. and sUntner 

were also observed. 

While studying the effect of season and year, Sharma et al 
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(1975) observed the significant year effect on 6227 calves during 

1952-1971 but there was no significant difference in death rate in 

different seasons. Sharma and Jain (1976) made the similar 

observation on pure breed zebu and zebu crosses in National Dairy 

Research Institue, Kamal during 1964-1973. They did not observe 
, 

any seasonal variation but there was significant. variation with 

mortality rate aver the years. 

EIYlCXJd (1975) studied the seasonal trend on the nunber of 

stillbirth and death due to encePhalitis and observed that death 

rate was rraximum in October and Deceniber. 

Basing on data of five years, Mishra et ale (1977) observed 
~ --

the effect of ambient tanperature on deaths of dairy calves in 

Government cattle and buffalo farm in North, South, West and 

Cbastal zone of Orissa. The calving rate was higher bebNeen June 

and September while i£ was lowest between April and May. The 

mortality rate in buffalo calves between months was significant. 

Death rates were higher in rainy and winter nnnths. In CON calves, 

the nortality rate was conp:lratively higher from Jnne to February 

whereas in b..lffalo calves it was fran Septerri:Jer to FebnJary. 

Rodriguez and Escriva (1976) analysed the data on 1969 

calving in a farm of Gul.f ,Coast. Mexico. They observed that 

preweaning death was 4.3% in calves rom in December to April am 

6.0% death for those torn in May to Novenber Vohere overall death 

rate accounted for 5.10%. 

Odedra (179) did not find any significant effect of season 

on rrortality rate in Gir calves frem 794 records I1'lCl.intained at 

Goverrurent Cattle Breeding Farm, t-brvi, Gujarat for 15 years 
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(1962-1976) . 

Sreemannarayana and Yusuf (1979) studied the effect of 

meteorological factors on calf nortality in NizanBbad Goshala, 

Nizamaba.d, for 5 years period (1972-76). The calving rate was 

higher during January, February and reached lONer level in May and 

July. The rrortality rate then went up fran July to lffixinum level 

in Nov~riber and December. 

Bali et al .. (1980) observed the effe<::t of season on death 

ra·tes of young Holstein calves upto one year of age and its 

crosses with other exotic breeds. MaxjJnum rrortali ty observed in 

SUlTITEr follONed by .winter, autunn and spring. 

Patil and Gupta (1980) studied the effect of season oosed on 

280 rebords of Red Sindhi calves over a period of 16 years (1964-

1979). frhe highest percentage of birth occurred during sUJnner 

.. 
(36.42%) followed bywinter (34.29%) and rainy season (29.29%) but 

higher death rate was observed during winter (34.29%) follo.ved by 

rainy season (18.29%) and sunrner (13. 72%). Death rates between 

rrontJ1S were found to 00 highly significant. 

Khera (1981) observed the seasonal distrubution of calf 

mortality upto 3 months of age calves of various exotic-zebu 

crosses and buffalo breeds from· dairy farms of differe:nt parts of 

the country during a pericxl of 3 years(1973-1975). The foetal 

deaths in cattle herd were fairly distributed allover the year I 

although the minor increase of rate found during March, July and 

September. The calf nnrtality was higher in third (28.52%) and 

secorrl (28.46%) quarter of year as corrpared t.o firs t ( 22. 57%) and 

fourth (22.46%) quarter of year. 

Parekh and Singh (1981) observed the St. l:3onaleffects in 602 
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crossbreed oalves (Gir x Friesian and Gir x Jersey) at Jabalpur 

Livestock Farm during 1973 to 1977. Al though there was no 

significant difference between seasons, yet higher ItDrtality was 

observed during spring (7 .. 44%) follOv'led by SlDnner (3.95%) and 

winter (3.79%) season and lowest death rate also recorded during 

tl1e rainy (1.79%) season. 

Rao (1981) studied the effect of rronths on caLf notality on 

3003 records of crossbred calves fran B Goverrunent and Uni versi ty 

farm in Andra Pradesh during the 5 years (1974-1979) .. The death 

rate increased gradually from April (5 .. 1%) to November (11.12%) 

and fron January it:dec1ined gradually .. 

Jain and Sharna (198~) studied the age-\",ise seasonal ef feet 

on mortality in Brown SWiss x zebu crossbred calves. Significant 

difference of' death rate was found in 0-1 month age group of 

calves, accounting for highest mortality in winter (9.73%), 

followed by sum~r -( 8. 30%) and nnnsCXJn (3 .. 99%) but no significant 

seasonal difference was noticed in 0-6 nD11thS age group of calves. 

Singh and Parekh (1982) evaluated the effect of season on 278 

crossbred calves at Livestock Farm, Jabalpur, for \ J, 6 
{.)6.9 

years (1976-1981). Calf losseslinfluenced by season 

significantly, analysis of data· indiC'..ated hi(~hest rrortality 

in rainy (44.7%) season and lowest in spring (17.07%). In 

rainy season,dampness, over crowding and unhygienic 

condi tions were cons idered to be the predispo, ling factors for 

high percentage of rrortali ty . 

Vaccaro and Vaccaro (1982) worked out the influence of 

season on calf mortality in tropics using 1,656 records of zebu x 

exotic (BrONn SWiss and Friesian) crossbred calves. The calves 
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born in August to November were more vulnerable to death from 

calves born in April to July ... The mortality rates for these 

periods were 21.9% and 12.6% respectively. 

Dwivedi et alt (1983) reported the effect of season on deatJl 

rate of Holstein Friesian calves in India. Arrong 275 Holstein 

Friesian calves. the higllest(25.93%) death rat~~~bserved in winter 

season, al thOUg11 there was no significant difference in death 

between ·the rrnnths. 

Choudhrui et al. (1984) analysed the 3031 records of Jersey x 

Hariana and 3124 recOrds of Holstein x Hariana crossbred calves up 

to 6 rronths of age in 4 herds of livestock fa.! m in Kalyani, during 

1966-1970. In both of the tv.o crossbreds, highest death rates were 

observed in winter (50.8% and 41.9% respectively) follOVJed by 

sumner (26.31% and 26.4%) and rainy (26.3% and 26.44%) season. 

Ambatkar et al. 11985) studied the ' Cfect of season on 

mortality on crossbred calves up to 6 mon~ls of age fram ~le years 

1980 to 1983 at Dipoii.The highest mortality accounted for 36.11% 

during rainy season followed by 30.43% and 21.95% for winter and 

summer respectively. 

Tikku (1985) observed the highest nortality in sunmer rronths 

(28.6%) in Jersey crossbred calves at C'11anspa (3900m. high 

altitude) Where death rate at winter season was 22.9%. 

Choudhary et a1. (1986) studied the effect of season on 

nortality .in Kankrej calves at Sardar KruslliJ 19ar, Gujarat during 

1978 to 1984. High~st mortality recorded in winter (14.96%) 

followed by summer (7.11%) but there was no statistical 

significant difference of season effect on ID'Jrl:ality. i 
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2.2.6. Causes of aa1f nortali ty 

Various causes of deaths in calves have been encountered by 
jonhson 

different \IlOrkers.Based on the post m:>rtem et al. (1948) observed --
white scours ,respiratory disease, bloat, weekness at birth as the 

~incipal causes o£ calf mor.tality. Losses due to white scour 
'!" 

accounted for 43.6%, ,. death within a week: af-ter birth where 

as respiratory problem accounted for 20 .. 5%, weakness 9 .. 0% and 

bloat 7. 7% within a week of ,~-:~iTEh 

• Ormiston (1949) found calf pneurronia was the important cause 

for the death ~>Ln calves within a year of age. 

Miller and Gilrrore (1949) identified pneumonia and cal f-
t 

scours were the two important causes of deaths arrong 542 calves 

born alive. 

Ragab and Asl<:er (1959) were -of the view that by reducing 

pneLIlTDnia and scours wi th the improved. sanita 1- ion and lTE.nagemental 

condition, substantial reluction in oalf losses could be made. 

Withers (1952) reported the mortality rate and disease 

incidence in 44 herds in England I Wales and t<Juth Scot land for 4 

years (1946-1949) .. He observed that the principal cause of deaths 

was scours and septicaemia and it was not less than 40% of total 

siCkness. TI1e main etiological agent of infection was Escherichia 

coli l:acteria. 

Singh and Singh (1971) investigated the incidence of calf 

rrortality in 216 buffalo and 354 cow calves during 1966-1969 in 

Tarai area . The post.rnattem report of 39 buffaloesand 26 caw calves 

revealed£f1l1l rmx.imtnn death occurred due to pneunoenteritis (40%) 

follON'ed by calf scours (15 .. 38%). F.M.D., joint ill, navel ill, 

- ,(7 .. 6% en~h)~ while pulrrnnary tuberculosi~ and adenol1\3tosis was 
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1.5% for each. 

Oxender et al· (l973) reported the causes of dairy calf 

rrortali ty in Michigan dairy herd between birth to 60 days of life .. 

The lTB jar problems encounteCl were diarrhoea (70% of the herd) and 

peUITDnia (41% of ·the herd) in yormg calves. 

Srivastava arrl Agrawal (1973) observed causes of deaths in 6 

months old calves for 20 years at Institute of Agriculture, Allah 

red. Highest rrnrtality occurred due to weakness and debility 

(38. 9%) foliCMed by bloat (14.3%) • Other causes were foot and 

IroUth disease, gas tro-enteri tis I haerrorrhagic septicaemida etc. 

Sharma et al (1975) studied the causes of mortality in 
~ --

Tharparkar, Sahiwal, Red Sindhi, M..lrrah ruffloes and BrONn Swiss 

crosses for the'l year of age during 1952-1977, TI1e major cause of 

losses was pneunnnia ( 30.40%) upto 6 rronths follONed by scours and 

enteritis (lS.35%) ~ 

ShamE.. arrl Jain (1976) reported the causes ·of calf rrortality 

among Brown ~viss X zebu" crosses vis a vis ~1e zebu counter parts, 

Sqhiwal am Red Sindhi "breeds at Karnal.. Besides the different 

causes, pneunonia a'nd scours/enteritis were the principal causes 

of nortality am it accounted for 53% of deatJls. 

Chandra and Nayak· (1971) observed the lnortality in 300 

calves .. Ofwhlc]i 43% death were due to digestive problems followed ... 

by 23.3% death due to respiratory problems. Death due to disease 

of urinary system and miscellaneous condition were 8% and 13% 

respectively. Dea~ due to debility accounted for 23.3% 

Greene (1979) observed the causes of dairy Calf nortali ty in 

eight Agricultural Institute fanns, Ireland, during 1976-1978. 

Arrong 2824 -calves 406 calves ~~c1 died. Postrrortem examination 
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classified the cases as abortion 88 (3.1%), stillbir81 202 (7.2%) and 

neonatal deaths (between birth and 3 weeks of age) 116 (4.6%). The 

principal diagnosis in each category were brucellosis in 30- (34%) out 

of 88 abortion, anoxia in parturition in 148 (73%) of 202 stillbirths, 

enteritis and septicaemia in 81 (70%) out of 116 neonatal deaths. 

According to authors conclusion, imp roved hygiene, individual pens for 

newly introduced calves, strict segregation of age group and use of 

predetennined treatment programne for sick aninals were sane i.np:Jrtant 

impediment for reduction of calf losses. 

Eveme.nn (1979) studied the prevalence of viral infections in 

calves in Washington during 1978. Nernatal calf saJurs accounted for 
1" 

24% of total cases: calf diarrhoea (12%), calf pneumonia (19%), 

plellJ'TDenteritis (5%) and weak calf syndrarre (11%) were also reoorded. 

virus identified from,103 calf scours cases included corona virus 

(33%), rota virus (9%), bovine viral diarrhoea virus (7%). Viurs 

identified fran 80 pnet.mnnia cases included p3rainfluenza type 3 (8% 1, 

bovine viral diarrhoea virus (5%) and infectious bovine rhinotracheitis 

virus (4%). Bovine viral diarrhoea (B.V.D.) virus was isolated fran 26% 

in pneumo-enteritis cases, 10% in weak calf syndrome case and 22% in 

calf diarrhoea cases. 

Bali et al. (1980) 'rep::>rtErl the tmjor causes of calf rrnrtality in 

Hariana and their crosses with exotic breeds upto 1 year of age. The 

nnst i.nqx>rtant causes of deaths were diarrlnea am enteritis (49%) 

follOH'ed by pneurronia (20%). Other causes encountered were pletmO­

enteritis (15%) and gastritis (10%). 

Kaushik et ale (1980) and also Rao & Nagarcenkar in the S~ year 

observed that the rmjor causes of deaths were due to pne1..Il1D-enteritis, 

~aundice,hepatitis,pleuritis,nephritis.Upto 6 nnnths of age,deaths were 



due to digestive (34.3%) and respiratory disorders (31.4%). 

William et ale (1980) found the mlillOll causes of deaths were 

coliform gastro-enteritis, salrronellosis, viral pneurronia with 

secondary bacterial infection and oolisepticaemia. 

Khera (1981) surveyed the causes of cal f rrortali ty using 

1312 records of CON and 435 records of ruffalo calves fran 116 

cattle and 24 buffalo herds in India. The largest proportion of 

.death caused by digestive disorders including E .. coli infection 

am::mg cattle and buffalo calves (32.21% vs. 49.66%) fallONed by 

respiratory disorders (22.74% va .. 20.46%) .. Deatl,1s due to weakness, 

debility and anaemda were accounted for cattle and buffalo calves 

as 6.95% and 9.90%. where as for septicaemi.a, pyrexia and toxaemia, 

it was 4.42% and 5.75% respectively. The causes of deaths rerrained 

tmkONll in 11 to 16% of the calf deaths. 

Rao (1981) observed the causes of calf mortality in 

crossbred calves in Andhra Pradesh as infectious diseases 

(74.B9%), ~sce11aneous causes (16.5%), managemental errors 

(7.14%) and ccngenital arnOIlIalities (1.38%). Diarrh:ea (45.35%) 

an:} pne1..1ltOlia (31.69%) 'Nere the two nt.)S t LIp:Jr tant problem anoI1gs t 

infectia.is causes. 

sirrensen (1982) stOOied the cause of deaths in 311 herds on 

6285 calves in NorWegian dairy herds. Acute tmBpeci£ied synptans, 

chronic lDlSpecified syrrptcrns am diarrlx:>ea were the nain three 

causal groups. Major deaths occured in enteric disorder and 

COIUfaratively lCJNer deaths occurred in other groups. Death due to 

pneum:nia was significant. 
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Batabyal et a1. (1984) studied the caus~s of calf mortality 

in four genetic groups on 1370 calves during 1976-1980. Up to 1 

year of age 1 the deaths due to enteri tis were 23.07 I 36.58, 26.10, 

and 26.84% for five genetic groups and for pneumonia the death 

rates were 15.13, 21.75, 6.94 and 12.06% respectively. 

Bhuyan and Mishra (1985) observed the disease incidence in 

'hot humid climate of Orrisa. Among 280 calves, a significant 

difference of calf rrorat1i ty was found l:€tween pneurronia (6.34% ) 

and gastro-intestinal disorders (4.80%). 

Kulkarni et al (1985) repor:ted the rm jo.e causes of deaths in 

5 cross breed calves at AICRP .in cattle, MPAU-Rahuri during the 
t 

period of 7 years (1976-1981) as enteritis/calf scours (15.20%) 
, 

and underweight! debility/anaemia (12.13%). The other causes were 

pneumonia (5.6%), plleumo-enteritis (3.5%) and joint ill (2.3%). 

Tikku (1986) ~bserved the causes of deaths in calves kept at 

high altitude (390Om.). The rrajor causes of deaths were pneurronia 

am enteritis follo.-ved by gastro-enteritis t Besides these, brisket 

disease waS also observed. 

Chaudhary et al. (1986) reported the higher nnrtality rate 

in Kankrej calv~s ,Dt Gujarat for 7 years (1978-1984) due to 

gastro-intestinal disordE;rs and tynpany which were accounted for 

40.32% and 28.04% respectively. Other cau'~es of deaths were 

pneumonia, 16.13% • J urinary syndrome" 

abnorma.lities, 5.38% and poisoning, 1.61% .. 

14.52% • I congenital 

Ulrtis (1987) indicated the risk of disease incidence and 

lTDrtality .~ using pa.th nodel on 1171 calveG lx>rn between July 

were 
1983 am April 1985. ~- 1~' _Ca~st:orn in lcose housing system nnre 

prone to diarrhoea and pneLUronia before 90 da _is of age. Diarrhoea 
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within 14 days of age increased the death rate than 15 to 90 days 

of age. 



MATERIALS AND METHODS 



3. 1 ~ OF INEUII'11\TICN 

The present study was conducted based on information on 

crossbred calves ccmprising of different genetic groups and pure 

breed Holstein Friesian calves maintained at Livestock Production 

and Research (LPR;cattle & buffalo)under All India Ox:>rdinated 

Research Project on cattle {AICRP) , Indian Veterinary Researcl1 

Institute (U.P.). By adopting artificial insemination using exotic 

(Friesian- P, Jersey-J and BrONn SWiss-B) genn-plasm with the 
.t 

foundation stock of Hariana (H) I the half-brel:_1 calves (F1I, JH an<l 

BH group) were proouced. Secorrl generation crossbred were produced 

by the IlBting of fellBles (BH & JH group) with Sem?n of Holstein-

Friesian (F) to pro-Juce FBH, FJH group of calves as per breeding 

progrCUIDle \'Jhile the FE ferrales were inseminated with the semen of 

Brown Swiss (8) and Jersey (J) to produce BFH and JFrI group 

respectively. These three breed crosses{FBH,FJH,BFH,JFH) were 

intersema_ted to produce further generations E group (mB, FJH, 

BFH, JFH), A group (FBH, FBH, BFH, JFH) aoo C group (FBH, FJH, 

Brn, JFH). The halfbreds were also interserrated to prcducaJ next 

generation hal fured of different groups (FH, BIl, & JH). 

In addition to the above inforrration l data on tJ1e disease 

conditions and mortality of pure breed Friesian calves were also 

collected fran Central Cattle Breeding Farm, Lakhimpur,.7 Kheri 

(U.P..) .. 

3. 2. Ml\N1\GEMENI'AL PRACI'ICES • .. 

Standard scientific rranagerrental practices were follONed at 



32 

the farms. The calves were weaned from birth as a routine 

practice .. 'the iodine painting to sterilize the navel cord to 

prevent infqctions was done inmediatley after birth. Age wise milk 

feeding sched~le of the calves was followed as per the 

recannendation of AICRP is given bellON: 

Milk Feeding Schedule 

Age of Claves 

o - 4 days 

5 - 56 daxs 

57 - 63 days 

64 - 70 days 

Colostrum 

l/lOth of the 
bcx1y weight 

Whole milk 

l/lOtll of the 
lroy weight 

1/20th of the 
lx:x:1y weight 

Ij40th of the 
lxx:ly weigh t 

The total quantity of milk sche.d~ for.' each ealf was fed. ' 

two times per day i.e. morning and evening in equal l1alf. 

The calf starter was supplied to calves ad libitum, 

introducing sound feeds from 5 days of age onwards. 

The COl1'pJSitior\ of calf starter :-

Maize 32 p:lrts 

Ground nut cake 30 parts. 

Wheat bran 8 parts. 

Fish 1real 7 p3rts. 

Mineral mixture with 

3 parts. 

wJs 
The green fodder" also offered ad libitum fran tlle 10th day~' 

) on'Vlards. 

The~ calves (0-3 rronths) were hOLlSed in the individual calf 
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pens with sufficient space. They were also allowed to move freely 

in the open area during comfortable time of day. After 3 nnnths 

of age"the calves were seperated fron calfshed and naintained in 

lCXJse housing system of ItB.nagement. 

3.3.. ~Irn OF INFOIM\.TICN :-

Different infonmtion was collecte:J as rrentioned belCM for 

each calf. 

(I) Calf nurtber~ 

(II) Genetic group. 

(III) Date of birth. 
t 

(IV) Sex. 

(V) Birth weight. 

(VI) Pari ty of birth. 

(VII) Date of deatH or disposal. 

(VIII)Cause of death. 

Information regarding date of birthana.birth weight were 

collected from Birth Register and Stock Register rraintainted at 

the farm .. The date of death and causes of death for dead calves 

were collected fran ~rtality :r:egister rmintained by Health Unit r I 

of LPR(Cattle & Buffalo). ',._~':'~ parity of each birth \'VaS recorded 

from history sheet of dams. AU, the d})oit,e# information were 

collected in specially designed proforna as rrentioned above by 

personal visit to t11e farms. 

The total calves oorn fran 1st January 1980 to 30th Decerrber 

1987 were considered as population for the rrortality study. The 

lTBle calves were excluded fron the study bel~ause rrost of these 

calves were transferred or disposed offZo.:.. -~ "'"., at the early _, 
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I 

stage of their life. 

For the calculation of morbidity, records of diseases were 

available in 0-3 rronths of calves (craIe and ferraIe) for the year 

1986 and 1987, in LPR (cattle and buffalo) at I.V.R.I. Information 

was collected for disease and health disorders from sickness 

register, maintained in calf section of tl1e farm. 

3.4. ClASSIFlCATICN OF Dl\TA :-

The data were initially categorised to different genetic 

groups. The grouping of data was also done for the convenience of 

different types of analysis according to age, rronths (season), 

birth weight aDd .rarity of birth etc. 

3.4.1. Genetic ~ :-

For mnvenience of analysis"the data p3.rtaining to calves of 

various breed combination were grouped as follows:-

(i) The X group which represente:3 the three breed crosses .. 
canprising of. follo.ving breed groups FBB (Xl), FJH (X2 ), BFH (X3 ) 

and JFH (X4 ) with 75% exotic inheritance corribina'tion of two exotic 

breeds and 25% inheritance of one zebu breed. 

(ii) The E group which consist~ of FBH(E l ),FJH(E 2 ), 
, 

BFH(E3 ),JFH(E4 ' ~lich were.next generation interse crosses of Xl' 

X2' x~ and X4 groups respectively and Contained the sane genetic 

cc:nibination as possessed by the x group, 

(iii) The A group that comprised of FBH(A1 ), FJH(A2 , BFH(A3 ), 

and JFH(A4 ) Which were the next generation crosses of El , E2, E3, 

E4 groups respectively possessing tl1e same genetic combination of 

E group. 

1 \tJel'e 
(iv) The halfbred (2F- !H, ~B. ~H and hJ. ~H) groups M1ich" C<JITbined~'lUh 
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FH, BH, m groups along with intersemated FH(F2 ) group. This group 

possessed 50% exotic inheritance alongvvith 50% genome of E-Iariana 

breed. 

(v) The HoL, group which included only pure breed Holstein 

Friesian calves. 

(vi) The Miscellaneous group which cont~inedafew number of 

advance in terse crosses of X group and PH groups. 

3.4.2. Age Grcnping :-

The calves upto 1 year of age were included for analysis of 

mortality rate but for estimation of death rate using 'life 

table I rret}1bd, the calves were follONed fran birth upto 26 weeKS 

of age. For construction of life table 26 weeks were divided in 

different agei groups with 1 week interval upto 12 weeks of age 

fo110Ned by interval of 4 weeks and 6 weeks iran 12 to 26 weeks of 
~ 

I '\..,. 
age as nentionen. C(~elON:-

Age group (in weeks) : -

o 1 

1 2 

il - 12 

i2 - 16 
, 
16 - 20 

20 - 26 

The total population of life table CX'1 ".~ider~ as nunber of 

live births fram January 1980 to May 1987. TIle animal born in May 

1997 required to re followed upto 6 nonths i. e. upto DecerrIDer 1987 



36 

six nnnths old during tha t period. 

3.4.3. Season :-

The analysis of seasonal influence on morbidity and 

rrortality was done based on the infonnationq_f12 different rrnnths, 

instead of grouping 12 nonths into specific season. The seasonal 

influence of lTortality was studied using 'tiTlE series I methoi 

which was described under the heading of "Statistical metJlOOS I in 

this chapter. Seasonal trend of mortality was worked out for 

neonatal deaths and deaths for calves upto 1 year of age group. 

The formula for estimating two rates used arc given hellcw :-

Neonatal 
death rate -
(month specific) 

Calf mortality rate 
(rronth specific) 

No. of ca 1 ves died wi thin 35 days 
that born in a p3.rticular nnnth. 

Total no. of calves born on that 
particular month. 

(Martin et aI, 1975) 

No. of calves died upto 1 year of age 
in a IErticular mJnth. 

No. of calves at r i.3k upto 1 year of 
age present during that rronth. 

Proportional morbidity rates (PMR) were worked out to 

detennine the usual effect of ltonth on particular disease / health 

qisorder in relation to the other nonths. 

3.4 .. 4 Birth Weight :-

Calves were grouped in different categories according to 

birth weight, to ascertain the influence of birth weight on 

mortality. The grouping was done wi th the interval of one 

(approxim3.tely) standard deviation (s.n) of birth weight. In each 

classes of birth weight group total no of live births and deaths 

(within 6 rronths of age) were tabulated. The calves whose birth 

weights were not available, excluded from this study P'Jpulation. 
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The average birth weight ( in kgs.) with standard deviation and 

birth \otleight groups for three breed crosses, halfbred and pure 

breed Fresian are tabulated belON :-

Groups Average birth weight S.D. 

Three breed crosses-
(X, E, A) ~ 

Halfbred crosses -
(HF, BH, JH) 

Pure breed Friesian -
(Hal. ) 

Birth weight ~(kgs.) :­
~ 

Groups No. Three breed crosses. ---

I L16 

25.96 4.34 

28.16 4.06 

25.40 4.41 

Halfbred crosses Friesian 

LI8 L 15 

2 17 - 20 19 - 22 16 - 19 

3 
.., 21 24 23 26 20 - 23 

4 25 - 28 27 - 30 23 - 27 

5 29 - 32 31 - 34 28 - 31 

6 33 - 36 35 - 38 32 - 38 

7 37 ~ 39 ~ 36 ~ 
........ 

3.4.5 Parity of Birth: 

The p3ri ty of each birth for all cal yes under study \oJere 

recorded,. The p.:trity ranged fran 1 to 12 but for convenience of 

analysis, it \VaS grouped fran 1 to 9 am 9 +. For each paritlj 

total nUIriber of still birth (8.8.) and live births of different 

breed$ lo'C 1111 the years toc!:Jet~.'her' (1900 .... 1991) were ~ahulated. 

Number of liveborn calves that died within 6 months of age of 

respective parity groups were also recorded . The calves \<fuose 
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parity of birth were not available excluded from this study. The 

significance of S.B. and rrortality rate with the parity was tested 

by X2 method given tmder the heading of 0 Statis tical Methods. I 

3.4.6 causes of rno.tbidi t.y arrl nnrtali ty :-

fbrbidity analysis was rrade from the available data on young 

calves of 0-3 months of age, for the last two years i.e. 1986 aln 

1987. All the cases recorded were classified in,.,._to four major 

disease conditions : 

(i) Diarrhoea. 

{ii-} Pneurronia. 

(iii) t Wounds. 

(iv) Debility/Weakness. 

For analysis of rrortality, the causes of deaths were obtained 

from the p)strmrtem reFOrts suhnitted by Division of Pathology, 

IVRI. Classification of the causes of deaths could not be nude as 

per S.N.V.D.O. standard due to lack of aVGilablity of detail 

information required for this classification. Therefore 

clssificatioh of deaths were categorised in follONing 11 (eleven) 

categories. 

The disease eate<F>ries are as foll~ :-

• 
(a) Diarrhoea/digestive problems 

(b) Pneurronia/respiratory problems 

( c) Digestive wi tJl respiratory problems 

(d) Debility and weekness. 

(e) Arthritis and joint ill. 

(f} Tuberculosis. 

(g) Septicaemia and Toxaemia. 

(h) Injury and trauma. 
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(i) Blood protozoa.n p3.rasi tes. 

(j) Miscellaneous. 

(k) Undiagnosed . 

Under the °undiagnosed' category, the deaths due to 

nonspecific causes and the carcasses which were autolysec1 were 

included. Cause specific rrortality in different age group of 0-1 

year old females calves was calculated by taking the ratio of 

total number of animals (0-1 year) died in the particular age 

group due to specific cause to average number of female cal ves 

lived in this age group. 

No. of calves died due to specific 
cause in a pa.rticular age group. 

cause and Age specific = ------------------------------------xlOOO 
mortality rate (per 1000) No. of animals present at initial 

stage of age grotl_r}-,1/2 No. of anirmls 
wi thdrawn in tha t flge group. 

,. 
The cause specific mortality in different months was 

calculated as given hellON :-

Total no. of animals died due to specific 
, cause in a rronth during the entire period. 

cause specific mortality = --------------------------------------x 1000 
in a particular ITOnth Average population (Pi) during the entire 
(per 1000) perioo in 0-1 YCdr age group in that p3.rt­

icular rrnnth. 

where, Pi = Bi + a'i.Ni 

Bi == No. of birth in i th nnnths 
I 

Ni = No. of aninals in 0-1 year age group bom in 
sare other rronths but alive upto i th lTDnths. 

ali = Fraction of time lived in 0-1 
year age group in i th m:mths. 
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The cause specific mortal i_ ty in a particular year was 

calculated as follONS : 

Mortali ty rate = 
(per 1000) 

Total no. of animals died due to 
speci f ic cause in a p:l.rt i cular year. 

--------------------------------------x 
Average population (Px) in the fann 
0-1 year age group in that year. 

where, Px = Nx-Dx+ax.Dx 

1000 

.. 

Nx = No. of anirrals lived in age group (O-lyear) in tha~_ yea] 

Dx = No. of animals died in age group (D-lyear) in ~lat year, 

ax = Fraction of time lived by Dx anim:tl in the age group 

(O-lyear) in ~lat year. 

3 .. 5 Sl'ATIsrlCAL MEIlDr13 

3.5 .. 1 Life Table Metho.1s • .. 

Life table rretJ10ds are comron in hurral1 vital statistics and 

have been used in aniffi3.1 sciences for studying the econom_ics of 

calf rrortality and for estimating the viability of caws in dairy 

herd. This rnethcxl becorres trore useful and iu{X)rtant when canpa.rison 

of pattern of deaths by age is desired. The mortality ratio 

calculated by life table technique is certainly a better 

proposition tJ1an age s~cific death rate eb~. to have a ~tter 

comparison and distribution of mortality in different age groups 

of calves. Folla.v up life table tec1mique (Colton,1974) has reen 

used in ~lis study for the analysis of mortality pattern in dairy 

calves. 

The analysis of calf rrortality data by life table technique 

require~ explanation of heads or columns useu in the life table 

as different research workers followed different assumptions and 
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notations for the calculation of probability of survivality of an 

animal in a particular age group. To clarify the procedure 

fol1avved in this test, different terms are explained in detail 

be:,lo.".· 

Colunn I :-

Age interval, (x, x+h): Each interval in the colunn is defined 

by two exact age stated in life table and each of them is half 

open frcm the right. The interval considered in the life table was 

at one week from 0-12 week but for higher' age, the variable 
. 

intervals· of width rrore tllan one weeK were considered to avoid 

zero value in most bf the intervals as morl:ality rate reduced 
t 

substantially in the calves over 12 weeks of age. 

Colunm 'II :-1 

Nurrber alive at age X, x+h, Ox: The first nt.mber in this 

column 1°0
1 .is· the total 1ll.1JTiber of calves to be follONed upto 6 

Jwe~cs of age for construction of life table While each successive 

figures represent. the nwnber of survivors a t the exact age x. For 

example '0' shows the numbers of ~lves survived upt6 age of one 

week provided they are subjected to the. Satre nortali ty experience. 

Colunn III :-

Numbers of dying in interval (x, x+h), hdx: Numbers of calves . ~ 

dying between x and x+h age from the' reference point in this 

study, Where h = 1, 4 and 6 weeks .. 

Colwm IV :-

Numbers of wi thdrawls in the interval (x, x+h) , hWx : In a 

dynamic population, transfer and sale of calves are common 

phenomenon which change the base popula ti, ~l' in different age 

groups at risk. f ~ .. hence effect the estinatLon of hqx .. 'fo give 
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proper weightage to these, rerroval fran the population for precise 

estimation hWx, the nuRiber of withdray.rls observed in the age group 

(x,x+h) has been ,accounted for in tile life table. 

Colurm. V :-

Fraction of last Week stay for age x, hax : Each of the hWx 

calves ~lO was ,withdrawn from the population during the interval 
p 

(x, x+h) has stayed x exxnplete weeks plus satre fraction of hax of 

the week (x, x+h). Most of the researchers rrade the assumption 

about the animals, who were alive and were withdrawn from the 

study during the interval in ccrnputation of life table, that they 

are withdrawn precisely at the mid point of the interval of 
t 

observation. They further assumed that during the half of the 

interval that they were not observed. 1'h~y were sUbjectelto half 

the chance of death for ,the entire interval~ In the present study, 

the real value of fra,ction hax was estimated from the average 

fraction of weeks lived in a interval (x, x+h) by an anirral before 

withdrawn. 

Under the assunption that they were not observed during the 

(l-hax) interval so effective denominator was determined by 

substracting (l-hax) of the number withdrawn from the initial 

nt.lnber at risk, So fonnat for h:Jx given bel1GN!-
• 

dx 
hqx - ---------------------

Ox - (l-hax). hWx 

For each .int~rval, hqx is determined according to aoove fOrmJla. 

Colurm VI :-

PrOpJrtion of dying in the interval (x, x+h) h q x . Each h r 
q x is the estirrate of the probability that an individual alive at 

the~exact age X will ~ die during the interval (x, x+h). The h q~ 
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! ~,: is est.inated using the fomu1a given in (11). The figuresin this 

cvlurrn are derived from -the columns (11), (Ill), (IV) and (V). To 

avoid the decirrals_, they are sorre ti.rres expressed as the nt.lnber of 

deaths 1000 population. 

Colurrn VII : _ 

Prop::>rtion of calves surviving in interval (x, x+h) h p x. 

Each h P x is an estimate of probability that a calf alive at 

exact ~ge X will survive during the interval (x.- x+h). The figures 

. in each column are derived as be llow from corresponding ag~ 

specific probability of dying 

So, hpx = (l-hqx). 
t 

Colunn VIII:-

Proportion of calves s~rviving X week~, Px : Each is an 

estimate of probability that a calves will survive from birU1 to 

begining of interval ~ (survivorship). 

Column IX :-

Standard error of Px. 

3.5.2 Regression model ._ . . 
Regression rrodel was considered to explain the pe.ttern of 

nortality in different_" weeks during the early age of calves by 

taking the probability of dying as dependent variable and age as 

independent variable. Mathrratically the rrodel can 'te defined as, 

Yi = a + bXi + ei 

Where, Yi - Prooobility of dying of a calf 

in the i~ interval of age. 
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i-I, 2, 3, ......... 15 

b = rate of change of mortality for per unit Dlilllge in 
age. 

xi = mid value of i th interval of ag'~. 

ei = error assochted with probability of death yi and 

assumed to be normally and idependently distributed 

wi th ITean zero and sarre variance r2. 

3.5.3 Indirect- st.a.n'1ardizaticn of nnrta1ity data : 

Comparison of age specific death rate in pure breed 

Holstein-Frisian ferrale calves between two farms (Lakhinpur Kheri 

cattle breeding farm and I.V.R.I. cattle farm) was done by 
t 

indirect sUll1dardization (Fleiss. 1981). ~e standard death rates 

in different age groups were estimated by pooling deaths and 

actual population of two farms. Standard Mortality Ratio (SMR) in 

each age group was est._i_nated using the fomula, 

Observed crude death rate 
SMR - -------------------~------~---

Expected death rate 

where expected death rate = actual population x standard death 

rate. 

3.5.3. Chi-square <X2} test :-

• 
The association of rrortality with birth weight groups and 

parities of birth of calves were tested by Chi-square (X©I2) test 

(Sendecor and Cochran, 1967). 

X2 =----~~ I_~ ~~-~ C1 J 
C1 C2 li=l Ri N 

on (k-l) d.f 

where, C1 = Total nurrber of calves died. 

C2 = Total number of calves survived 

N = Total ntlJIber of calves in the fann. 
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Ri =. N\.D1ber of calves in i th age group or parity. 

ai = Number of calves diErl in ith age group or pa.rity. 

In this case the X2 values calculu ted by using above 

fonnulae were significantly different at 5% probability level 

(plP'OS) on (k-l) d.f.,' 'the rrortality data were further subjected 

to statistical analysis by using t test. The formulae is given 

below : 

pi - pj 
t= ----------- on (ni+nj-2) d. f. 

jpq(l/ni+l/nj) \ 

v.m.ere, pi = prop::>rtion of calves died • ith 1n group. 

--pj = PropJrtion of calves died • jth 1n group. 

ni .pi-nj.pj 
p= 

ni+nj 

q = I-p. ~ 

ni = nurrber of calves in i th group. 

nj = l1uniber of calves in jth group. 

3 .. 5.4. Ti.nE Series Analysis : 

MJs t of the disease shc:w sorre terrpJral dis tribution Which is 

dependent upon the following factors such as density of 

• susceptible population,' infecting agent, contact rates and 

suitable environment enabling the organisms to multiply. If we 

know the excet pattern of mortality in different month of the 

year, we can minimise losses due to mobidity and mortality by 

adopting optirrum ITBnagemental practices, prevention, cure and 

imnunisation rrethodsin the rronth in which it is Jrost frequent. To 

estirmte the precise effect of different rronlll of the year on the 

mortality data spread over a periaj of 8 years (1980-1987) in this 
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study, the ti.rre series analysis (Croxton et at:, 1969) 'lNaS adopted ,. 

to fulfil the requirement of nortality analysis. 

Since the data in this study C'OlTprised of 8 years r it was 

thought proper to estirrate only the sesonal effects as this could I 

be estimated effectively than other components of the time 

series. 

The centred 12 ITDnth lTDving average was calculated to rerrove 

the secular .and cylic rrovements from the data. The original data 

was divided by 12 months moving averages to have an estimate of 

seasonal and inr:gular rrovernents combined follo..ving the formula 

mentioned belaw-

where, 

TxCxSxI 
----------- - S x Y 

T x C 

y = val~e of time series 

T - secular trerrl 

C - cyclic movement 

S - seasonal movement 

I irregular movement. 
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4.1 MJRBIDITY 

A ntnnber of diseases/disease syndrorres have been observed 

among dairy calves (0-3 months) during the period under study of 

which following 4 disease conditions were accounted for morbidity 

in dairy cai ves - ( 1) Diarrhoea (2) Pneurn:Jl1ia (3) Wounds and 

(4) Debility}Weakness. 

Diarrb:Jea : 

It would 1Je seen from the Table 1 that during 1986 a total 

of 366 cases of diarrhoea occurred in different rronths. :Maximum 
t 

rrorbidity of 13.11% was observed in the rronth of Decariber (48/366) 

and the mininum rrorbidfty 2.46% (9/366) recqrded in May. It is 

seen from the above table that morbidity rate was gradually 

increased fran May (2.46.%) to Decanber (13.11%). In other nttlths 

i.e~ from January to April, the morbidity rates ranged from 

mininum 5.19% to ITBxinum 9.02%. Higher proportion of rrorbidity 

rate were observed fran the rronth of ,August ( 10.66% ) to December 

(13.11%) as o::rnp:lred to the nnrbidity rate recorded in April to 

July (ranged 2.46% to 6 .. 28%) with a slight increase in rrorbidity 

in the month of February (8.74%) and March (9.02%). Some what 
• 

different trends of notbidity was _blEerved in 1987. A defWte 

decreasing trend ih norbidi ty was obServed irati January to JUi y Iii 

1987 l*e. 16*52% to 3.42i wIth hlghest morbidity recorded in 
January. In other months morbidity were more or less same except 

in October and November when the nnrbidity was reoorded as 9.12% 

and 10.54% respectively. 

A definite pa.ttem of lTOrbidity was noticed when the 
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information of both the years (1986-1987) wer-e compiled. Higher 

rate of mor-bidity was recorded in cold climates i.~. November 

(11.15%) December (10.32%) January (11.57%), February and March 

(9.34%), and the lower mor.bidity rate was obseeved in hot climate 

i.e. in the month of May (4.32%), .June (4.04) and July (4.88%). 

Moderately higher rates of morbidity were observed in the 

month of April, August and September i.e. 6.411, 9.06%, and 9.20% 

respectively. 

Average number of treatment days with standard deviation for 

diarrhoea referred in Table 1. In 1986, average treatment days in 

August was calculated as 3.89 with so (2.54) which 
t 

was the highest arrongst the different months. In other- months 

aver-age trea.tment day did not soow much variation, J.t ranged fr.om 

3.00 days, S.D. (2.30) in l-1arch to 3.76 days, S.D. (3.33) in June. 

Similarly in 1987, the average treatment days were calculated for 

different months. Highest number of treatment days was observed in 

November 4.48 days, S.D.(3.10) followed by August [4.42 days, S.D. 

(2.33)], and January [3.83 days, S.D. (1.38)]. In other months of 

the year the number of treatment days were more or less same 

(range 3 _ 26 to 3. 62days) except in September where lowest number 

of treatment days [3.11 days,S~D.(1.86)] was noticed. 

When the inEor-m-3tion regar-ding average tr-eatment days was 

pooled for both the years it was observed thaI: highest number of 

treatment days was found in August 4.10 days,S.O. (2.46) followed 

by January 3.72 days, S.D. (1.93): November 3.69 days, S.D. 

(2.44); June, 3.68 days,S.0.(3.12) and o:tober (3.65 days, S.D. 

(2.28). In other months average treatment daj·:; ranged fLom 3.18 

days to 3.57 days and lowest average treatment days was found in 
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December-, 3. 18 days,S.D.(2.20). 

PneUIlK)flia : 

Pneumonia was also found to be one of the important causes 

of calf mortality in younger age gr:oups (0-3 months). As evident 

from the Table 2 out of 104 cases in 1986, though the cases we~e 

distributed throughout the year, highest morbidity was observed in 

December: (17.31%), followed by March (13.46%) and February 

( 12 • 5%) ~ ~ ~o definite ~)ttern of morbidity was observed on the 

occurrence of the disease during the year. In 1987, a total of 171 

cases of pneumnia encounter-ed in di fferent months of the year, 

and highest P.M.R. recorded in February (16.96). Lower rates of 
t 

morbidity was observed in June and July i.e. 3.51% and 5.26% 

respectively,.~r:~ "When the number of cases were _{X)oled together. for-

the years 1986 and 1987~ a decreasing trend of propo~tional 

morbidity rate was obsecled feam February to June i.e. from 15.27% 

to 4.00%. In other- rronths i.e. from July to November, not much 

variation was noticed in morbidity rate and in December the 

morbidi ty rate raised to 11.64%. In 1986, gradual increase in 

number of average tr-eatment days for pneumonia was found from the 

month of June [3.40 days S.D.(0.80)] to November [8.75 days,S.D. 

(3.01}1. While in April and December average treatment days were 

estimated as 3.50 days, S.D. (2.5) and 3.78 days, S.D. (2.99) 

r-espectively. In other months i.e. from January to Mar-eh not much 

variation was observed i. e. the average tre3.trnent days, Langed 

from 4.08 days, S.D. (2.84) to 4.60 days, 5.0.(3.38). 

Highest number of average trea trnent day~~ was recorded in the 

month of May (5.4 days, S.D. (2.8)] and September (5.4 days, S.D. 

(3.47) J in 1987. Whi Ie lower number of average treatment days 
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were recorded in December [3.90 days,S.D. (2.37)] and January 

[3.73 days, S.D. (2.83)]. In other- mnths slight variation was 

observed in number of average treatment days. 

By pooling the information of 1986 and 1987 it was observed 

tha t higher range of ATD were reco['ded in November [5.99 days, 

S.D. (4.48)J followed by September [5.28 days, S.D. (3.39)] and 

May [5 .. 04 days, S.D. (3.18)]. The lower range of ATD wa~ . found 

in December [3.83 days, S.D. (2.74)], January [3.94 days, S.D. 

(2.96)J and April [3.84 days, S.D. (2.83)J 

Hounds: 

t 

Wounds were also accounted for a higher morbidity in young 

calves. The wounds included joint wound, tlavel wound, wounds 

arising by injury and dehorning etc. 

01 per-usal of th~ Table 3, it was revealed that number of 

wound cases v~('ied considerably in different months of 1986. 

Higher trends of morbidity were recorded in the months of August, 

September- and O:::tober i.e. 15.69%, 17.93% and 14.79% respectively. 

Comparatively less number of wound cases were reco~ded in January, 

February, March, and April of 1986 (P.M.R. ranged 3.58% to 4.93%) 

than other months of the Year. 

In 1987, the higher proportional morbidity rates were 

recor-ded in the IOOnth of May (12 .. 92%) I Jaml..1ry (11 .. 23%), M3rch 

10.11% and August (10.11%) as comp3.t:ed to the morbidity rates of 

Se ptember , November, December a nd Apr i 1 ( P . M • R. ranged 2 . 81 % to 

6.74%). 

When the inEormation Eot" both the years weLe pooled, a. 

definite higher trend of morbidity was observed during 

August(13.22%) to Cctober: (11.72%), in other months, not much 

-; /, rtd1 '} 



variation in morbidity rate was observed (P.M .. R., ranged from 

5 .. 23% to 9. 47% ) • 

Average treatment days with standard deviation for di Eferent 

months in 1986 were worked out for the wound cases. Highest 

aver-age teea tment days waS calcu la ted Eor November [11. 73 days, 

S.D. (9.88)],· followed by October [9.54 days, S.D. (6.64)], 

September [7 .. 77 days, S. D. (8.19)] and August {7. 68 days, s. D. 

(6.89) 1. The treatment days was found to be shorter in January, 

February, March, May and June and it varied from 2.67 

days,S.D.(2.87) to 5.82 days,S.D. (3.76) .. Similarly, in 1987, the 

highest average treatment days was r-ecorded in May (12.56 days, 

S.D. (7.43)] followed by September [12.2 days, S.D. (7.88)], 

November [10.75 days, S.D. (8.73)] and October [10.50 

days,S.D.(6.27)1. 

When the information regarding wound cases for 1986 and 1987 

were combined, it was observed that highest number of average 

treatment days was noticed in the month of Sepiember.- [lQ.l'5" 

days,S.D. (9:1:1) J and m:xlerately lower teatment days were noticed 

in March, Ap~il,June,and December~ 

Weakness : 

Weakness was also attributed for one of the important causes 

of trorbidity in calves. As mentioned in Table 4, out of a total 

118 cases of weakness recorded in 1986, maximum number of cases 

were recorded in December (P.M.R, 24.58%), followed by November-

(16.10%.) and O.:;tober (11.02%), while number of minimum cases wece 

observed in September (1.69%). 

In 1987. higher percentage of morbidity was noticed in 1st 
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quarl:er of the year i.e. from January to March (P.M.R.-IO.79% to 

12.23%). In othe~ months P.M.R. ranged from 6.11% to 7.91% with a 

little rise of P.M.R. in November (10.43%). 

So far the average treatment days are concerned, highest 

number of trea tment days was recor-ded in ~cembet:, 1986 . _~ . [9. 75 

days, S.D. (7.02)] followed by November [8.31 days, S.D. (6 .. 95)) . 

In other months,'- • ' J ~ not much var.iation was observed in 
• ..J;. r 

average treatment days, it ranged fr.om 4.25 days [S.D. I r,4.81 ] to 

7,.87 days [S.D; "4.54,]. 

In 1987, highec cange of average Lt:"eatment days were 

r-ecorded in the rronth from ,January to April and i.B. from 9.23 
t 

days (S.D; 4.94) to 14.47 days (S.D; 9.07) and again the average 

treatment days was~ observed to be increased from May to 

September. However when the information for: aver-age trea tment 

days were pooled together it was observed that the average 

treatment days in different months ranged from 6.18 days to 14.15 

days. 

By compiling the data regat:ding the occurr~nce of diseases 

in dairy calves for two years i.e. 1986 and 1J87, as referred in 

Table 5,the major causes of morbidity were found to be due to (a) 

Diarrhoea (b) Pneumonia (~) ~ounds and (d) Weakness. 

Out of the total 1789 morbidity cases,71 7 (40.08%) accountej 

for diarrhoea only, next in order was wound cases 22.41% 

(401/1789), weakness 22.14% (396/1789), and pneumonia 15.37% 

{275/1789).. When we conside'C all the cases of morbidity due to 

diarrhoea, pneumonia, wound cases and weakneG~ Idebi 1 i ty together 

(Table 5) it was observed that out of 811 cases r-ecorded in 1986 
... 

due to above '-C:ol1aHiol1 distt"ibuted in diffet"ent months. ~It was 
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observed that maximum c~s~s occurred in December (14.92~) followed 

by o=tober (11.84%), September- (10 .. 85%) and August (10 .11%).. In 

other months, the rrorbidi ty varied fLam 3.95% to 10.11% . Again 

when we considered the total number of cases [O~ the above causes, 

monthwise, it was noticed that diarrhoea accounted for 54.35% in 

January and the morbidity due to other: diseases in Janu3ry ranged 

form 10.87 to 17.39%.. It was also found that cases of diarrhoea 

recorded I1'i\ximum in all the months i.n comparison with other 

causes during the year: while higher morbidi ty recorded for wound 

cases in the month of August, September, and o:tober i.e. 42.68: 

45.45~ and 34.38% respectively.. In the same way, lowest rrorbidity 
t 

W{l_S'Z observed Ear pneumonia cases in Febr-uary, March, Apri 1, May 

and June, with highest rrorbidity in Novoomi:)eL' i.e. (4.9tl%). Almost 

similar patte~n of the occurrence of morbidity cases due to 

diarrhoea, pneumonia, etc were observed in 1987 also. 

While we consider all the mocbidity cases rronth-v.,ise due to 
t 

above- disease condi t ions, the cases due to diar-rhoea became 

predominant in all the months in comp3.rison with other causes. 

Cases due to pneumonia were obs0r-ved higher- in February (23 .. 46%) 

while wound cases accounted for highest morbidity in May (30.89%) 

and in June, wound cases were obser-ved maximum, 28.57% 

4 .. 2. ftDUALITY 

4.2.1. Influence of age on calf rrortality : 

(Based on life table technique) 

Information was obtained from 1546 live bo~n birth in female 

calves during the refert"ence period 1980-1987 at I .. V .. R .. I. Cattl,? 

[arm. These female calves belong~to X, E, At H~lfb~ed, Holstein-
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Friesian and miscellaneous Qr-oups/ breed (det0,iled as mentioned in 

materials and methods) comprising of 438, 537, 201, 183, 128, and 

49 numbers of female calves respectively. Age specific moctality 

rates, proportional survivality pattern etc. wer.e estimated using 

follow up life table technique, described in matet:"ials and 

methods, for each groups/breed seperately except miscellaneous 

group. The life tables of the above 5 groups of animals presented 

in the Table 6,7,8,9 and 10. 

Besides these 5 life tables, another life table was also 

constructed to ascectain the overall pt:obability of dying, pattern 

of 9urvivality etc. tor different age groups, taking all the 

fema 1e calves together. For simplificati.on of the result and 

presentation, one week interval age gt:'oups i.B. 0-1, 1-2, 2-3, 
, 

weeks as given in the Ii fe table were represented as 1st, 2nd, 

3rd, weeks etc and ei ther- of the two systems would be followed 

through out ·this chapter- for all purIX>ses to make the result in 

more practically convincing form. 

In I X l' group of female calves, though the probabil i ty of 

dying was higher in first weekI of age than 4th week but if we take 

into account, the system of propagation of this curve over the 

continuum of age gt:oups and the maxima of the curve, it could be 

easily concluded that the probability of dying was gr-eatest in the 

3ed and 4th week of life (Table 6). After the 4th week of age tl~ 

prob3.bili ty of dying decreased. The highest rate of change in 

decreasing order of survivality was obse~ved in 3rd and 4th week 

of life. The proportion of calves surviving upto 10, 12 and 26 

weeks were 83.83~1.77%, 82.86±1.8l and 81.19 ~ 1.9% respectively. 

The rate of change of survivality decreased as age increased which 
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concluded that wi th the advancement in age though overall 

survivality decreased but the chance of dying of a calf reduced 

substantially. 

The low order values of °hax' indicated t~ansfer of calves 

in the beginning of week of an age group where as high order value 

showed t~ansfec in last part of the week, of an age g~uop. The 

value neaL to half indicated transfer of animals evenly through 

out the period of an age group. 

Female c-3lves in t E' group soowed highest probabi Ii ty of 

dying (Table 7) during 3rd week of age (5.21%) follo\ved by 2nd 

week (4.58%), l~t week (4.2%) and 7th weeks (3 .. 04%) respectivelY4 

The chances of mortality subsequently declined after 7th week of 

age. The survivality pattern indicated that 69.58 ~ 1.97% calves 

survived upto 26 week of age as comp3red to 7 L23 + 1.91% upto 12 

th week of age .. 
, 

Prooobili ty of dying of 'A r group of animals in di fferent 

age groups presented in Table 8. The greatest dying pcobabi lity 

was noticed in 4th week of age (5.98%), the next greatest 

probability of dying in descending order of magnitude was observed 

in 5th, 2nd, and 1st week of Ii fe. The highest rate of decli ning 

survivality ~as observed 'during age gr-oup 3-4 week followed by 
.. 

calves in age group 4-5 week. The proportional calf survivality 

was considerably decreased to tHe order of 68.20 ~ 3.24% upto 26 

weeks of age. Proportion of calves survivality upto 5 and 12 

weeks of age were 81.09~2.47% and 71.52 : 3.14% ~espectively. 

Age specific mortality indicated that highest order deaths 

in halfbred group calves during 4-5 weeks (5.77%) of age followed 

by 2-3 weeks (5.26%) and 6-7 weeks (4.93%) of age (Table 9). This 
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table also showed condiderably low survivality (66.06 ~ 3.48%) fo~ 

halfbt:ed HaLiana than Holstein Friesian pure bceed upto 26 week of 

age .. This half bred soowed, 80.3+2.94% and 68.85 + 3.42% chances . --
of survfvality upto 5 and 12 weeks of life respectively .. 

The highe?t pr:-obability of moctality in Holstein Friesian 

pure breed calves was recorded in the age groupof2-3 weeks (5.88%) 

of age followed by 1-2 weeks (4.03%), 4-5 weeks (3.60%) and 0-1 

(3.12\) weeks of age {Table lO}. The rate of change of 

survivality was observed to be higheL upto 3rd week of life than 

the cal yes of other age groups.. In la tter pa rt of Ii fe, the -~ 
proportion of c~lves surviving upto age 5,12 .:too 26 weeks of life 

were 83.59 + 3.27% , 76.57±3.27%, 74.23 ± 3.87% ~espectively. 

An overall life table (Table 11) combining lTKJt:"tality d-3.ta of 

all the groups and pure bred Holstein Friesian calves together 
~ 

showed again that the third week of life is the period of highest 

mortality in female calves. The high risk of dying was also 

noticed dui~ng 1st (3.56%), 4th (3.51%), 2nd (3.42%) and 5th 

(3.34%) week of life. The chances of deaths reduced greatly after 

8th week of age. The proportion of calves survived upto neonatal 

age group (0-35 days) was 82.a8~O.95%. There was a generalised 
• 

declined in propor-tional survivality rate with tile decrease of age 

. upto 12 weeks. The chance in the p'Co[X)rtional survivality of 

calves upto 12 weeks of age was 74.32~1.11% and in the subsequent 

age interval i.e.upto 16 weeks and 20 weeks and 26 weeks, the 

surv i val i ty were 73. is:!: 1. 13%, 72 • 91 + 1 • 13 % and 72 • 14 + 1 . 15 % - -
respectively. .It was observed that the rate of change of 

proportional survivality in the age of interv~l of 16-20 and 20-26 

weeks we~e insignificant In spite of the large~ age inte~vals. 
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Fig.l shows that pcoportion of calves surviving foe 

different age group upto 26 week of age r ~ Ear X, E, A, halE br:ed 1/ 

and Holstein-Friesian grades/breed of female calves. Proportional . 
survivality curve of each gLade/bLeed indicated that ther-e was a 

f 

sharp decline of curve upto 5th week of age. The pr-opot:"tion of 

calves surviving for first 5 weeks 87.35~1.59% for X gLade., 

81.14+1.67% for E grade 8l.09±2.74% for A grade, 80.32±2.94% foe 

halfbred and 83.59+ 3.27% for Holstein Fries i an puce bt:"ed f'2ma le I 

calves. 

Among the survivorship curves of 5 grades/breed of Eemale 

calves, the highest overall calf rrortali ty upto 26 week of age 

observed in Halfbred calves as compared to other grades/breed oE 

calves. Similarly the lowest overall calf mortality observed in 

'XI gcade of female calves (Fig. 1). 

The degree of variation of rrortality due to different age 

groups and genetic groups of calves were estimated by line~L 

regression nroel (Table l2a) as descr-ibed in Huterials and methods 

The analysis of variation revealed that linear reg~es5ion is 

cap3ble of significantly (p_SO.OS) explaining the mortality data .. 

The R2 value concluded that this model express about variability 
, , 

of mortality data (Table 12a). The estimated value of b (Table 

12a) clearly indica ted that the probabi li ty of dying decceas8d 

with advancement in the age of calves from birth to 26 week oE 

age. The rate of decrease of mortality in IX' grade of calvas was 

in the oeder of -0.122 + 0.042. In IE' gl.ade of calves the linear 

regcession is highly significant (p~O.Ol), 1!he R2 value indicated 

that there was marked decrease in mortality of calves with 

increase of agel at the rate of 0.22+0.043. Similar type of 
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significant effect of rrortality (PS.05) with the increase of age 

was observed in Holstein Friesian calves. The regression 

coefficient was estimated as - 0.150 + 0.063 and -0.140 + 0.067 in 

,the two breeds respectively. The highest decreasing pa. ttem of . 
nortality noticed in "Halfbred" calves (Fig. 1) and the rat.e of 

decreasing upto 26th week of age was -0.230+0.065 "Which was highly 

significant (pvO.Ol) 

The overall proportional curve (Fig. 2) taking all the 

grades/breeds together, the rate of decrease of nnrtal ity was 

highly significant (p<O.Ol) where the overall regression 

coefficient was in the order of -0.179+0.034. The proportion of 
t 

calves survived from birth to 26 \\leeks of age varied in different 

grades/breeds of calves (Fig. 1) a1 thcugh this variation was not 

statistically significant at 5% (P\O.05) level of significance 

(Table lZh). ~ 

It is clear fran the Table 13 that in 0-1 week of age, the 

expected death rate at fann I A. r (lakhinq:\rr Kheri) was lo-rer as 

mlipared to crude death rate [standard nnrtality ratio (S.M.R.) 

1.380]. The expected death was higher at farm B (r.V.R.I. cattle 

farm) than the crude death rate and the SMR was worked out as 

0.802. 

In 2-3 weeks of age group, the results were quite different 

than those observed in 0-1 week age group. In this group, expected 

death rate was fll:)t"e than crude death rate in LakhirnpJr Kheri Fann. 

At l.V.R.I. farm results were found to be just opposite in 

OJIIp:lrison with LakhirnpJr farm i.e. expected death rate was lo.-ler 

than crude death and SMR was estinated as 1.149. 

It is apparent f~ the SMR reflected in Table 13 
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that the observed death rate was consistantly higher up to 10th 

week of age except 1st and 7th week wnere observed death rates 

were lower than expected death rates. In last two age group i.e. 

16-20 and 20-26 weeks, the age interval was more i.e. 4 and 6 

weeks respectively in comparison with earlier age group where age 

interval was taken as one week. The SMR 16-20 and 20-26 weeks were 

estimated as 1.705 and 1.730 respectively. 

4,.2.2 Influence of birth weight on rrorta1ity 

Perusal of Table 14 revealed that the influence of birth 

weight on nortali ty rate upto 6 rronths of age was fa.md to be 
t 

highly significant (~O.Ol) in 'x' group and rE' group of female 

calves where as it was insignificant in 'A' ,group of calves .. When 

these three breed crosses (X, E,A) were p:Dled tDg'ether to see the 
... 

effect of birth weight the overall X2 value (20.76) was found to 

te statistically significant (~O ... Ol) which wag presented in Table 

l6a. 

On perusal of Table 14, it was revealed that the birth 

weight less than 16 Kg. and above 37 Kg. were detrimental for 

survi vaii ty of the 1 X 1 group of female cal ves. The 10W'est 

rrorta1ity (15.00%) observed !in 29-31 Kg. of birth weight group and 

•• • b1rth we1ght of 25 to 36 Kg. appeared to be the suitable for 

optimum. survi vall ty of I X I group cal ves . The same type of 

influence on the rrortality rate was also found in lE' group of 

calves weight 25-28 Kg. (25.13%) as <Xl1!p3.red to calves of other 

birth weight groups. In Il\ I group of calves nnrtality reoorded in 
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di ffecent birth weight groups was variable alld it was found to be 

statistically nonsignificant (p~O_05). 

In halfbred crosses{Table 15), the influence of bir-th weight 

on lTOr-tality with itt 6 months of age was lower in higher birth 

weight groups, where minimum death rate noticed in 35-38 kg'. 

(20.00%) of biLth weight. The bi~th weight ~ 18 kg. was found to 

be detrimental for survivality of ca'lves upto 6'months of age. 

In Holstein Friesian group, the birth weight had no 

influence on mrtality rate (Table 15) yet highest death rate 

(80.00%) was observed in ~15 kg- birth weight groups, then death 

rates started to decline with the increase of birth weight. The 
t 

lowest death rate (20.00~) noticed in 28-31 kg. birth weight 

gLOUP although there was no death of calves above 36 kg of birth 

weight. 

Influence of biith weight on mortality in three breed 

crosses (X, E & A groups) shown in Table 16a. The findings of 

mortality in different birth weight group of three breed crosses 

indicated that bit-th weight of 25-32 kg.. was better Eor survival 

of these calves. When por-portion of deaths in different:'t birth 

weight groups were fur-ther analysed (Tabele 16b) it was noted that 

less than 16 kg .. has been "inflicted high trortality. 

In order to ascertain the influence of dam's parity on 

mortali ty rate, information from 1299 toL",1_ live births of 

different p3 ri tis wetS, studied. It ""- is 
~' , 

.., 
seen from the Table rl 

that highest mortality rate (44.44%) observed in seventh parity. 

It was further noticed that the rate of survivality in the 5th and 

9th P3rity was' rrore than other ~rities, i.e. 23.77% and. 23.53% 
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-
respectively. In other (nt"ities there was not much variation. 

AlthOugh app3rently there were differences j n martali ty due to 

different. parities but when the variations were analysed 

statistically it was found that the differences were not 

significant (P~O.05). 

Info~mation regarding stillbirth rates with the dam's parity 

" has been presented in Table lB. Data obtained from 1303 total 

births of all the breed/groups together during 8 years (1980-87) 

revealed that highest rate of mortality (6.25%) in stillbirth was 

noticed in the 8th P3-rity and next in order was 5.7% in the 6th 

t 
p~rity. Lower rates of stillbirth were observed in 1st, 4th and 

5 t h pa t:' i t y as 2. 07 % , 2 . 80% and 2 . 40% res pe c t i vel y • Al t ho ugh 

aPP:lrently the above differences were noticed in the stillbit:'th 

rate but the x2 value (6.95} did not show any significant (P>O.05) 
~ 

difference in stillbirth rates with the number of parity. 

4.2.4. !~~!~~~~~ 2~ §~~~~~ 2~ ~~!~ ~~~~!!~y :-
The crude neonatal (0-35 days) ~ortallty rate of female 

calves along wi th values of roving avecages rare presented in 

Fig.3. Perusal of the Fig.3 revealed that the higher rrortality 

rate was generally observed during the month of November to 

February. The same trend was also noticed in each year from 1980 

to 1987. ProPJrtional rrortali ty was predominant in the m:mth oE 

September and July. The curve depecting the 12 months moving 

average showed cyclic fOC)vement with minor variation in ampli tude 

and time period. The average time ~rioo was approximately 2.0 

years. 

In other words,we could say that same mortality pattern 
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would likely to be repeated after a gap of 2.0 yea~s. The average 

amplitude of rrortality harmonic curve was l year, i.e. the time 1 

lapse between the maximum and minimum mortality du~ing the entire 

reference peciod of mortali ty (1980-87) would be one year. Olee 

the mortality attained the minimum it started increasing and 

reached to maximum nor-tali ty ra te '-forlCH~f.'f»~:by decreasi ng .to: 
...... 

reache~ ;) minimum rrortality after a lapse of one year. 

As percentage increase in actual morto.li ty t"ateiYl(:omp:u:" ison 

~"itt,rroving average, the seasonal and random movement of neonatal 

mortality varied ~ 
\ ," 

':,_'~'''' .\ from year to year (E'ig. 4) • The higes t 
1 

mortali ty rate occurred m:::>stly in the month of November- though 

January,July and March were also recorded for highest increase in 

mortality during the years 1981, 1983 and 1984 respectively. This 

,!inding concluded that more attention should be given on health of 
~ 

the young calves in winter season. 

Seasonal indices of neona tal IDJt:'ta.l i ty for all the calves 

born during 1980-1987 are plotted in Fig.5. Calculation of 

seasonal indices for 8 years revealed that the highest seasonal 

index was obset:'ved in the month of November (121.03) followed by 

January (118.32), Decembe~ (117.74), September (111.57) and 
I. 

'February (104.75), The lowest seasonal indices was recorded 

in the nnnth of August (76. 97). But young females calves were in 

more comfortable condition with respect to mortality during March 

to June.as the low order seasonal indices were observed in these 

months. Trend of seasonal indices revealed that young female 

calves eXferienced less mortality from March to June but this rate 

increased spontaneously in the month of July and reached to lowest 

in the .month of August. 
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It is apparent f~ this study • 1.e. months of winter season 

(Noverriber to February) .[X)sed serials nortali ty problems of yonng 

cal ves than S1...U11rer season (March-June) and middle of rainy season 

(AUgust) • 

Fig. 6 ShONed calf rrortality rate (CMR) along with 12 rronths 

moving average of female calves for all the genetic grades during 

1980 to 1987. The combined CMR in each month and each year of 

~l ves upto 1 year of age revealed that CMR tended to increase 

from June 1980 to August of 1982, again started rising from 

January 1984. Then the curve slcwly decreased upto the Jrme 1985, 

fran JUne the ClJrve raised slighly in the middle of 1986. There 

after there was very little variation of curve upto 1987. The 

overall curve tended to decrease from 1982 to the middle of 1987. 

No such definite trend of rrortality was observed during 1980 to 

'. . 
1987. The rrortality was generally higher in winter nonths (with 

S~ exceptional cases) in lrillp3rison to other rrtJl1ths. 

The percentage of calf nnrtality in each lTDl1th with respect 

to i2 rrnnths rroving averages fran July 1980 to June 1987 given in 

the Fig. 7. Considering all the years, the higher percentage of 

calf rrortality observed during Novelber to Febnlary with sare 

exception. The percent value of rrortality was high in February for 

all the year except in 1984 and 1985. 

Seasonal irrlices for the calf nortality frcm birth to 1 year 

of age for all the calves were calculated. The Fig. 8 revealed that 

there was an increasing pattern of rrnrtality fran August to Decenb 

er and declining nnrtality pattern was also observed from February 

to May. The highest peak of nnrtality was observed in nonth of 

Decenber fo1IONed by. February. Another high peak of rrortality 
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observed in July in 12 rmnths rroving averages of calf rrortality. 

The 12 months noving averages also revealed the percentage of high 

'mortality (~lOO) in February, March, October, November and 

Decerrber. 

4.2.5. causes of mortality :-

The hnp::Jrtant cause Crrentined in ITBterials and J'l'Ethods) of 

dea th in 0-1 year age group of ferrale calves and their respective 

rrortality rates in different age groups, m::nths arrl years are 

presented in Table 20 to 22. 

The overall proportiona.l nortality rate (%) during 1980-1987 
t 

due to diarrhoea {27.71%}, pneumonia (25.00%), diarrhoea and 

pneumonia (2.08%), debility (5.21%), arthritis (3.13%); 

tuberculosis (2.29%), septicaemia and toxaemia (1.A8%), 

injury/tral.lJT1a (1.46%): blood protozoFln pFlrasites (1.25%), 

miscellaneous (7.08%) arY1 t.uYJ lagnoaed cases (12 ;929;) are depicted 

in Table 19. 

t-brtality data of calves in 0-1 year age group was 

categorised in small interval of age (Table 20) to identify 

disease, nost prevalent in a particular age group. Perusal of the 

• 
Table 20 indicated that the diarrhoea (81.80/1000) was the rrost 

predaninant cause of deaths in young calves (0-1 year) .. This is 

followed by pnemnonia (73.80/1000), diarrhoea and pnmnonia 

(35.67/1000) and debility (15.38/1COOa excludil1<J miscel1aneoos am 

urXliagnosed cases. [P_aths due to other causes like arthritis, 

tuberculosis, septicaemia, toxaemia am injury etc.. were not of 

nuch i.npJrtant in o:::J (1)::1 rison wi th dia rrh:>ea I pnet..m:Jl'lia etc. All 
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the disease together caused 295.20 deaths per 1000 animals in 0-1 

year of age group. Maximum mortality rate 48.39, was observed in 

14-21 days followed by 21-28 days (38.37), 0-7 days (38.13), 7-14 

days (32.64) and 28-35 days (31.94) of age groups. The higher 

death rates due to diarrhoea (10.16 to 21 .. 12 p:!r 1000 calves) as 

CClIip3red to other causes were noticed up to 35 dyas. Deaths due to 

pneUITDnia was predaninant as COmp3.red to other causes from 42 to 

360 days (1.83 to 12.34 per 1000 calves) except 112 to 140 days 

where death rate was zero. 

The highest rrort....ality rate due to diarrhoea was observed in 

7-14 days (21 .. 12) ,follON'ed by 14-21 days (15.91) arrl 21-28 days 

(12.56) whereas the highest mortality rate due to pneumonia 

noticed in 42-49 days (12.34) followed by 14-:-21 days (11.27) and 

21-28 days (9.07). The decreasing trend of rrortality with the 

advancement of age was noticed fran 7-14 days due to diarrhoea and 

42-49 days due to pnet.mt:Jl1ia, barring SaTE exception which were due 

to age group of large calls interval • 

. Seascn: 

The occurrence of deaths due to various causes and their , 

distriootion in different nnnths are given in Table 21. Diarrhoea, 

p-leum::nia; debiiity, joint ill ani septicaemia were the JlBjor 

causes of deaths. The ntmiJer of deaths due to these najor causes 

in different m:nth varied considerably- An increasing death rate 

due to diarrhoea (35.00 to 67.35 per tOOO) was noticed fran July 

to ~ceni:Jer al thaJgh the highest rate was oooervoo in February 

(71.49 per 1000). The neath rate due to diarrhoea was in 

decreasing order from March to May (ranged 59.21 to 16.85 per 

1000). 'Ihe nnrtality rate due to pnet.J"(01ia was higher during 
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March, July, August, t-bve~L and Decembec (ranged 51.50 to 65.62 

per 1000) where as lower ror-ta Ii ty rate notice'] from Apt"il to July 

(25.16 to 37.58 per 1000). The relative propor-tion of deaths due 

to digestive disorder was consistently higher than respiratory 

disorder through out the distribution of 12 months except in 

January, May, August and September when deaths due to respriatory 

disorder was com~ratively higher than digestive disol:der- .. There 

was no seasonal trend of trOr-tality in digestive or respiratory 

disorder yet higher frequency of deaths noticed in cold climate as 

compared to hot climate. Some animals died due to diarrhoea with 

complication of pneutronia. Mortal.ity· rates in such type of cases 
1" 

were observed maximum in December (47.54 per 1000). Lowest 

rrortali ty rate was observed in June (5.30/1000). In other months 

the rrortality rate ranged fcon 9.53 to 32.21 per 1000 .. The higher. 

frequency of deaths due to debility were observed in April, July, 

August, November and December with the range of 11.88 to 17.50 per 

1000 calves than the lower frquencies in othec months with range 

of 0 to 9.53 per 1000 calves. 

Year: 

Patterns of cal f mortali ty due to different causes dur-ing 

the period for 1980 to 1987 have been shown in Table 22. 

Mortal i ty ra te was calcula ted in each year by taking the 
, 

population at risk which was described in mater.ials~metOOds and 

experessed per 1000 population. 

Maximum mJrtality rate Q/~} 252.00 per 1000 was recorded in 

1982 followed by 212.46 per 1000 in 1986 and 2{)6 .. 67 p2r 1000 in 

1987 and minmum rrortality rate 140 .. 04 peL 1000 was observed in 

1985. 
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Deaths due to diarrhoea during 1980 to 1982 was higher than 

pneumonia but in subsequent yea~s i.e. in 1983 and 1985, mo~tality 

due to pneumonia was more than diarrhoea. 

Higest mortali ty rate due to pnewronia was obsrved in 1986 

(62.32/1000) followed by 1987 ( 61.36/1000). In other years it 

ranged from 28.05 to 52.04 per 1000 calves. 

The mo~tality rate due to pneumonia was increased from 1984 

(28.0S/1000) to 1986 (62.32/1000) but in 1987 the mortality rate 

was slightly lower than 1986 (61.36/1000). 

The death rate due to digestive and respiratory disorder was 

increasing order from 1980 to 1982 (4.33/1000 to 38.35/1000) and 
~ 

no death occurred in 1983 due to digestive and ~esptratory 

disorders but aga in from 1984 to 1987 increase in dea th ra tes were 

pbserved i.e. 10.20 to 61.35 per 1000 calv~s. 

The highest rro;tality rate due to debility was obser:ved in 

1983 l.e. 20.09 per 1000 and there was not much variation in 

mortality due to debility in 1981 and 1982.~he mortality rates for 

the above two years were ~ecorded as 18.37 and 16.43 per 1000 

calves respectively. In other years the mo('tality rates ranged 

from 2.83 to 7.65 per 1000 calves. 

Higher death due tb tuberculosis was recorded in 1985, 1986 

and 1987 _ 'The mortali ty rates were worked out as 5.84, 5 .. 67 arrl 

9.69 per 1000 calves respectively in the above 3 years. 



TA&tE 1 PROPORTIONAL MORBIDITY RATE (7.) AND AVERAGE TREATMENT DAYS 
IN DIFFERENT Mrn~THS OF DAIRY CAlVES (0 -3 MONTHS) DUE TO 
DIARRHOEA 11986-87) 

: ---------------------------------------------------------------------------: 
Years Total (19Bb-87) 

1 ______ -------------------------------------, , , 
1986 1987 

~ Honths:---------------------l---------------------:------------------------: 
:No.cases A.T.O S.D. lNo.cases A.T.D S.D. lNo.cases A.T.D S.D 
\ (PMR) l (PMlU \ tf'HR) , I , 

: ---------------------------------------------------------------------------; 
~ Jan. eS 3.4B 2,83 S8 3.83 1.3B 83 3.72 1.93 I 

(6.83) (16.52) ( 11.57) 

: Feb. 32 3.03 1.57 3S 3.6 2.4 67 3.33 2.0S 
(B.74) r9 .. 97l (9.34J 

: Mar. 33 3.00 2.3 34 3.2b 2.39 67 3.13 2.3) 
~(9 .02) (Q.68) (9.34) 

~ ,Apr. 19 3.42 3.01 27 3.59 2.57 46 3.52 2.76 
l5·rn t7 .&9) \b.4U 

: Hay 9 3.44 (,26 22 3.b La 31 3.55 1.67 t 

(2.46) (b.26l (4.32) 
... 

I Jun. 13 3.76 3.33 16 3.62 2.95 29 3.68 3.12 
(3.55) (4.55) (4.0~) 

Jul. 23 3.56 3.52 12 3.b 2.32 35 3.57 3.17 
(6.28) f3.42) (4.88) 

f Aug. 39 3.89 2.54 2b 4.42 2.33 65 4.10 2.46 
(10.66) (7.14 ) (9.06) 

Sep. 40 3.63 2.22 26 3.11 1.86 M 3.42 2.08 
( 10.93) (7.14) (9.20) 

Oct. 42 3.48 ~2.15 32 3.87 2.45 74 3.b5 2.28 
t 11.48) (9. 12) r 10.32) 

Nov. 43 3.02 1.67 37 4.48 3.10 80 3.69 2.44 
(11.75) (10.54) In .15) 

De[. 48 3.08 2.15 26 3.36 2.29 74 3.18 2.20 
(13.11) (7.14) ( 10.32) 

, ••• *a •••••••••••• ~.~~. ___ ~.~~~ ... _~ .... _ •• ~~ __ .~~ •• _.~ __ •••••••• ~_~._ •• __ ._I 

: Total 366 351 717 
, , 

: ------------~--------------------------------------------------------------: 
PMR : Proportional morbidity rate 
ATD : Average treatment days 
SO : Standard deviation 



TABlE Z PROPORtIONAl MORBIDITY RATE (X) ~ND AVERAGE TRE~TMENT DAYS IN 
DIFFERENT MONTH OF DIARY CALVES <O~3 MONTHS) DUE TO PNEUMONIA <!fla6-B71. 

I --------------------------------------------------------------------------------------1 
Vear~ TGtal (tq86-an 

: --------------------------------------------------1 
"986 1987 

: Months: -----------------------:--------------------------:---------------------------! 
: No. cases A.1.D S"D" No. c.ase A.LD S.D" No,case A.1.D S.D 
I tPt1R) (PMR) (PtlR ) I 

: ---------------------------------------------------------------------------------------1 
1 Jan. S 4.60 3.38 15 3.73 2.83 20 3.94 2.96 : 

(4.8 !) (8.77} n.271 

: Fe~. 13 4.08 2.84 29 4.58 3.67 42 4.42 3.44 : 
(12.50) (16.96) ( 15.271 

: Mar. 14 4.43 3.41 14 4.28 3.57 25 4.35 3.4~ I 
[13.46) .(8.19) (10.18) 

1 Apr. 8 3.S0 2.50 17 4.00 2.97 25 3.84 2.83 : 
(7.69 ) (9.94) (9~O9) 

t 

: May. 9 4.44 3.77 15 5.40 2.8 24 5.04 3 .. 18 I 
(8.65) (8.77) (8.73) 

: Jun. 5 3,40 0.80 6 4.17 2.73 11 3.82 2.10 
{4.81l (3.5H {4.0OJ 

: Jul. 9 4.22 3~O4 '1 4.78 3.99 18 4.50 3.55 
t (8.bS) (5.26) (b.55l c 
I 
I 

I Aug. 5 4.bO 3.07 11 4.36 3.74 16 4.44 3.56 : 
(4.B1) {b.43) (5.82) 

: Sep. 6 5.00 3.16 15 5.40 3.47 21 5.28 3.39 1 
(5.77) (8.77) (7.64) 

! Oct. ~ 5.00 2.45 12 4.25 3.36 20 4,55 3.04 : 
(7.69) (7.01 ) (7.27) 

: Nay. 4 8.75 3.01 • 14 5.21 4.76 18 5.99 4.48 : 
(3.85) (8.19) {6.55~ 

: Dec, 18 3.78 2.99 14 3.90 2.37 32 3.83 2.74 1 
(17 .311 (S.19) (11.M) 

1 --------------------------------------------------------------------------------------1 
: Total 104 171 275 I 

I 

! ---------------------------~~---------------------------------------------------------} 
PHR : Proportional morbidity rate 
ATD : Average treatm~nt days 
SO : Standard d~viation 



TABLE 3 PROPURT10NAl ~BIDITY RATE [7.) AND AVERAGE TREATMENT DAYS IN DIFFERENT 

tlONTHS OF DAIRY CALVES (0 -3 MONTHS) DUE TO WOUND CASES U9Bb-87}' 

~ --------------------------------------------------------------------------------------: 
Yl!~rs 1ntal ~1)B6-B7\ 

:--------------------------------------------------: 
1986 1987 

I Monthsl-----------------------I- -----------------------:- --------------------------1 I 

{No~ca'ies A.T.D S"D" 
1 No.cases A.1..O S"O .. t NQ~c.as.~~ ~.\.tl S.U I 

I (PHR' (PNR1 (P~lR , , 

-----------------------------------~--------------------------------------------------~ 
Jan. B 4.75 6.53 20 7.B5 7.31 28 8 .. 97 ~.B'1 I 

1 

(3.58) (11. 23> (6.98) 

Ffh. 10 3~OQ 3.77 H 'L~a 7.Qb '2.1 7.e,& I).b' I 
I 

(4.481 (9.551 (6.73) 
\ 
I 

t Mar. 11 5.S2 3.76 18 7.22 S.b 29 9. 11 5.25 ~ 
(4.93) (10.1 U {7.241 

I 

I Apr. 9 b.89 8.74 12 3.25 2.28 2" 12.99 8.64 I 
I I 

{4.0:n ~b.1~} \5.2'3) 

: May 15 2.117 2.87 23 12.56 7.43 38 7.43 5.f8 r 
I 

tb.72l (12.92) (9All 

: JI1I1. to 5.20 4.38 15 b.B7 6.Q9 25 e.3~ ~ .<l'3 " 
(4.4B) (8.43) (6.23) 

I JLlI. 11 7.36 4 .. 18 14 9.21 7.65 25 tt.M 6.~9 I 
I I 

(4.931 (7.871 (6.23) 

t AU9. 35 7.bS b.8~ 18 8.22 6.97 53 11.86 B.55 I , 
(15.b9) UO. \ II (~3.~'l) 

I Sep. 40 7.77 8.19 5 12.20 7.88 45 14. 15 9.73 : I 

(17 .Q3) l2.&1) f11.22) 

: 0[\. 33 9.58 h.M 14 1<J.50 6.27 47 9.B2 3.16 I • . I 

(14.79( (7.86) (11.72) 

~ Nov. 15 11.73 9.88 1(: 10.75 8.73 'l1 b.1B 5.36 I 
I 

th. 72' {6.74J !6.731 

I Dec, 26 7.2.6 8.36 10 4.90 4.80 36 9.14 b.81 I 
I t 

(11.65 , (S.62) (8.r/7) 

: --------------------------------------------------------------------------------------: 
I Total ~3 176 ~o , I 

: --------------------------------------------------------------------------------------\ 
P11R 1 Proportjonal morbi ~ It)' r at~ 
MD • Av!rage treatment days • 
SO • Standard deviation • 



TABlE 4 PROPORTIONAl.jfORBID HY R~ TE (r.1 AND AVERAGE T~EA H1ENf DAYS W 
DIFFERENT ttONTH OF DAIRY CALVES <0-3 MONTH) DUE 10 WEAHtlESS (1986-87). 

r --------------------------------------------------------------------------------------1 
Year~ Total (198b-B7) 

: --------------------------------------------------\ 
1966 1987 

: Months! -----------------------1--------------------------:---------------------------: 
~ No.[aSFS A.l.D S.D. No.case ~. 1.D S.D. No.(as~ A.l.D S.D 
I lPffR ~ (PHR) (Ff1R) f 

~ --------------~-----------------------------------------------------------------------: 
: Jan. 8 7.B7 4.54 34 9.23 4.97 42 8.97 ~.B9 : 

(6.78) (12.23) (10.61 ) 

: reb. 13 4.77 4.24 30 9.23 6.17 43 7.B8 ).61 
(11.02) (10.79) (10.85) 

: Mar. 10 5.50 4.61 34 10.17 5.42 44 9. 1 t 5.25 
( 8.47) (12.23) C11.'I1) 

: Apr. 4 5.25 5.76 21 14.47 9.07 25 12.99 8.64 I 
I 

(3.39) (7.55) (6.31) 

: May. a 4.25 4.81 22 B.59 S.3f 30 7.43 5.18 : 
(6.78) 17.91) (7.571 

: Jun. 4 5.'25 4.32 22 8.90 6.28 26 8.34 6.03 : 
(3.39) (7.91) (6.56) 

'''_ 

f Jul. 5 4.40 2.80 i5 '11.66 7.55 20 9.84 6.49 
(4.24) (5.39) (S.OS) 

: Aug. 3 7.00 4.89 19 12.63 8.% 22 11.86 8.55 I , 
(2.541 (6.B3) (5.55) 

r S~p. Z 5.50 3.S0 17 15. 17 10. f2 19 14. 15 9.73 
( -1.69) (6.11) (4.80) 

: Oct. 13 4.92 1.54 i5 f4.06 5.b7 28 9.82 3.76 I 
I 

( 11.02) (5.39) (7.0n 

• 
: Nov. 19' 8.31 6.95 ,9 4.79 4.34 48 6.18 5.36 

(16. fO) ( 10.431 ( 12. 12) 

r OllL 29 9.7S 7.02 20 8.25 6.51 49 9.14 6.81 
(24.58) (7. 19) ( 12.371 

f ---------------------------------------------------.. -------------~--------------------: 
: Total 118 278 396 

--------------------------------------------------------------------------------------1 
PNR ~ Proportional morbidity rate 
ATD : Average treatment days 
SD : Standard deviation 



TABlE 5- MONTH-WISE PROPORTIOtlAL MORBIDITV RATE (X) IN DAIRV CALVES (0-3 MONTHS) DUE TO DIFFERENT 
D 15£ASE CDND IT IONS. 

-----------------~-------~------------------------------------------------------ ------
V~ars 

I----·-------------------------~-------------------------~-----, Total (198b-87) 
Months : 1986 1987 

\------------------------------I--------------------------------f------------------
fDiarr Pneu Waun Weak Total f Diarr Pn!u WDun Wl!ak Total I Diarr Pneu Woun Weak 
Ihoea mania ds n!5S I hoea Ionia ds ness hOl!a IIonia ds ness I 

--- - ---------_.." ---------------------------------------------------------
Jan. 25 5 8 8 46 58 15 20 34 127 83 20 2& 42/ 

54.35 10.87 17.39 17.39 5.61 45.67 11.81 15.15 26.77 12.99 47.98 11.56 16.1824.28 

Feb~ 32 13 10 13 b8 35 2~ 11 30 111 67 4Z 'C,7 43 
47.05 19.11 14.70 19.11 8.38 31.53 26.13 15.32 27.03 11.35 37.43 23.46 15.08 24.02 

l1ar. 33 14 11 10 68 34 14 18 34 100 67 2B 29 44 
48.52 20.58 16.17 14.70 8.38 34.00 14.00 18.00 34.00 10.22 39.68 16.67 17.2626.19 

Apr. 19 8 9 i 4 40 27 17 '2 21 77 46 25 21 2S 
47.SO 20.00 22.50 10.00 4.93 35.06 22.08 15.58 27.27 7.B7 39.32 ~1.37 17.95 21.37 

l1ay. 9 9 15 8 41 ZZ 15 e3 Z2 82 31 24 38 30 
21.95 21.95 lb.S9 '9.51 5.0& Zh.83 1B.ZQ ZS.05 2b.83 8.38 25.20 1Q.S1 30,89 24.39 

Jun. 13 5 10 4 32 16 6 15 Z2 59 29 11 2S 26 
40.63 15.63 31,25 1l.S0 3.71 27.12 10.17 25.42 37.29 6.03 31.87 12.09 27.47 28.57 

Jul. 23 9 11 5 48 12 9 14 15 50 35 18 2S 20 
47.92 18.75 22.92 10.42 5.92 24.00 18~OO 28.00 30.00 5.11 35.71 18.37 25.51 20.41 

Aug. 39 5 35 3 82 2b 11 18 19 74 65 16 53 22 
47.56 6.10 42.68 3.66 10.11 35.14 14.86 '~.32 25.68 7.57 41.67 10.2b 33.97 14.10 

Sept 40 (, 40 2 88 26 15 5 17 63 bb 21 4S 19 
45.45 6.82 45.45 2.27 10.85 4f.2723.8f 7.94 26.98 6.44 43.71 13.9f 29.80 12.58 

Oct. 42 8 33 13 '76 32 12 14 15 73 74 20 47 28 
43.75 8.33 34.38 13.54 11.84 43.84 16.44 19.18 20.55 7.40 43.79 11.83 27.81 16.57 

• 

Not. 43 4 15 19 81 37 14 12 29 92 80 18 27 43 
53.09 4.94 18.52 23.46 9.99 40.22 15.22 13.04 31.52 9.41 46.24 10.40 15.61 27.75 

Dec. 48 18 26 29 '21 2b 14 10 ro 70 74 ~ J6 49 
39.b7 14.88 21.49 23.97 14.92 37.1420.00 14.29 28.51 7.1b 38.74 16.75 18.85 25.65 

------
lotal 3bb 1M 223 118 811 351 171 178 278 978 717 275 41)1 39h 

45.12 12.82 27.49 14.54 35.89 17.48 18.20 28.42 40.08 15.3722.4122.14 

Fi,ure~ .@ntioned in second line in each lonth drnatf proportionaJ lorbidity rat. in percentage. 



TABLE b FOllOW UP LIFE TABLE SHOWING SURVIVOHIP fOR X GROUP FEr1AlE 
CALVES AT LV.R.I. CfiTTLE FARM, 1980 THROUGH 1987. 

----------------------------------------------------------------------
x,xth Ox hdx MIx hax hqx hpx Px SE(Px) 

-------~~~------~---~-------------------------~-------_-_-------------

0-1 438 15 0 0.0000 0.03425 0.96575 0.9658 0.0087 

1-2 423 7 2 0.8571 0.01656 0.98341 0.9498 0.0104 

2-3 414 18 3 0.4761 Oa04364 0.95636 0.9082 0.0138 

3-4 393 10 1 0.7142 0.02546 0.97454 0.8851 0.0153 

4-5 382 5 1 1.0000 0.01309 0.9869-' 0.8735 0.0159 

5-6 376 6 1 0.4286 0.01598 0.98402 0.8595 0.0-167 
1 

6-7 369 3 2 0.5714 0.00815 0.99185 0.8525 0.0170 

7-8 364 2 1 0.4286 0.00550 0.99450 0.8478 0.0172 

8-9 361 3 4 0.3929 0.00837 0.99-163 0.8407 0.0176 

9-10 354 1 .. 3 0.9524 0.00283 0.99717 0.8383 0.0177 

10--11 350 2 5 0.5714 0.00575 0.99425 0.8335 0.0179 

11-12 343 2 4 0.5000 0.00587 0.994-13 O.828b 0.0181 

12-16 337 3 25 0.4871 0.00925 0.99075 0.8209 0.0185 

16-20 309 0 24 0.5712 0.00000 1.00000 0.8209 0.0185 

20-26 285 22 0.5011 0.01095 0.98905 0.8119 0.0190 

-----------------------------~---~~--------------------------_--------• 



TABLE 7 FOLLOW UP LIFE TABlE SHOWING SURVIVOHIP FOR E GROUP FEI1ALE 
CAlVES AT I.V.R.I. CATTLE FARM, 1980 THROUGH 1987. 

---------------------------------------------------------------------_-
K,x+h OK hdx hWx hal( hqx hpx Px SE(Px) 

-----------------------------------------------------------------------

0-1 547 23 0 0.0000 0.04205 o ·~"""95 •• J I 0.9580 Q.0086 

1-2 524 24 1 0.7142 0.04583 0.95417 0.9140 0.0120 

2-3 4n 26 0 0.0000 0.05210 0.94790 0,B664 0.0145 

3-4 473 18 0 0.0000 0,03805 0.96195 0.8334 0.0159 

4-5 455 12 0 0.0000 0,02b37 0.97363 0.8114 0.0167 

5-6 443 15 0 0.0000 0.03386 0,96b14 0.7839 0,0176 

6-7 428 13 0 0.0000 0.03037 0.96963 0.7601 0.0183 

7-8 1 
415 B 0 0.0000 0.01928 0.98072 0.7454 0.0186 

8-9 407 2 1 0.7142 0.00492 0.99508 0.7417 0.0187 

9-10 404 8 0 0.0000 0 .. 01980 0.98020 0.7270 0.0191 

·10-11 39b 2 0 0.0000 0.00505 0.99495 0.7233 0.0191 
~ 

11-12 394 b 0 0.0000 0.01523 0.98477 0.7123 0.0194 

12-16 388 1 0.2500 0.01549 0.98451 0.7013 0.0196 

16-20 381 1 0 0.0000 0.00262 0.99738 0.6995 0.0196 

20-26 380 2 0 0.0000 O.OOSco 0.99474 0.6958 0.0197 

--------------------------------------~--------------------------------



TABLE e FOlLOW UP LIFE TABLE SHOWING SURVIVOHIP FOR A GROUP FEt1ALE 
CALVES ~T I.V.R.I. CATTLE FARM, 1980 THROUGH 1987. 

----------------------------------------------------------------------
xrx+h 0>: hdx hWx hax hqx hpx p~ SEfPx) 

--------------_--_--------------_-----------------_-------------------

0-1 E01 4 0 0.0000 0.01990 0.98010 0.9801 0.0098 

1-2 197 8 0 0.0000 0.04061 0.95939 0.9403 0.0167 

Z-3 189 5 0 0.0000 0.02646 0.97354 0.9154 0.0196 

3-4 184 11 0 OaOOOO 0.05978 0.94022 0.8607 0.0244 

4-5 173 10 0 0.0000 0.05780 0.94220 0.8f09 0.0274 

5-6 170 3 0 0.0000 0.01765 0.98235 0.7966 0.0282 

6-7 164 6 0 0.0000 0.03659 0.96341 0.7675 0.0295 
l' 

7-8 16'1 3 0 0.0000 0.01863 0.98137 0.7532 0.0301 

8-9 159 2 0 0.0000 0.01258 0.98742 0.7437 0.0305 

9-10 '157 1 0 0.0000 0.00637 0.99363 0.7389 0.0306 

10-11 ,t56 3 0 0.0000 0.01923 0.98077 0.7247 0.0311 

11-12 153 2 0 0.0000 0.01307 0.98693 0.7152 0.0314 

12-16 151 4 0 0.0000 0.02649 0.97351 0.6962 0.0320 

10-20 147 2 0 0.0000 0.01361 0.98639 0.6867 0.0322 

20-26 146 1 0 0.0000 0.00685 0.99315 0.6820 0.0324 

---------~~-----------------------------------------------------------



TABlE q FOLLOW UP LIFE TABLE SHOWING SVRVIVOHIP FOR HALF-BRED FEMALE 
CALVES AT I.V.R.I. CATTLE FARM, 1980 THROUGH 1987. 

-~---------------------------------------------------------------------

K,xth Ox hdx hWx hax hq)C hp:< Pr. SE(Px} 
-----------------------------------_-----------------------------------

0-"1 1S3 b 0 0.0000 0.03279 0.96721 0.9672 0.0132 

1-2 177 b 0 0.0000 0.03390 0.96610 0.9344 0.0183 

£-3 171 0 0.0000 0.05263 O.Q4737 0.8652 0.0236 

3-4 162 6 0 0.0000 0.03704 0.96296 0.8525 0.0262 

4-5 156 9 0 0.0000 O.DS7b9 0.94231 0.8D33 0.0294 

5-b t 147 0 0.0000 0.03401 O.9b599 0.7760 0.0308 

6-7 142 7 0 0.0000 0.04930 0.95070 0.7377 0.0325 

7-8 135 5 0 0.0000 0.03704 0.'76296 0.7104 0.0325 

S-~ '3~ 0 0 0.0000 0.00000 \ .OOOO~ O. 7 ,o~ 0.0'335 
~ 

9-10 130 2 0 0.0000 0.01538 0.98462 0.6995 0.0335 

10-11 128 0 0.0000 0.01563 0.98437 0.6885 0.Q339 

11-12 126 0 0 0.0000 0.00000 1.00000 O.b8S) 0.0342 

12-16 126 4 1 0.7857 0.03'180 0.9682Q 0.6666 0.0342 

16-20 121 0 0 0.0000 0.00000 1.00000 0.6666 0.0348 

20-26 121 0 0 0.0000 0.00000 1.00000 0.6b6b 0.0348 

'" 
--------------------------------_--------------------------------------



TABLE 10 FOllOW-UP LIFE TABLE SHOWING SURVIVORSHIP OF HOlSTEIN-FRIESIAN 
FEMALE CALVES AT IVRI CATTLE FARMJ 1980 THROUGH 1987. 

-------------------------------------------------------------------------

xJx+h Ox hdx hWx hax hqx hpx Px SE(Px) 

----------------------~--------------------------------------------------

0-1 128 4 0 o a 0000 0.03125 0.96875 0.9688 0.0154 

1-2 124 5 0 0.0000 0.04032 0.95968 0.'1297 0.0226 

2-3 119 7 0 0.0000 0.05882 0.94118 0.8750 0.0292 

3-4 l' 112 1 0 0.0000 0.00893 0.'79107 0.8672 0.0299 

4-5 111 4 0 0.0000 0.03604 0.9b396 O.83SQ 0.0327 

5-6 107 2 0 0.0000 0.01869 0.98131 0.8203 0.0339 

6-7 105 1 0 0.0000 0.00952 O.~9048 0.8125 0.0345 
.. 

7-8 104 2 0 0.0000 0.01923 0.98077 0.7969 0.0356 

8-9 102 3 0 0.0000 0.02941 0.97059 0.7735 0.0370 

9-10 99 1 0 O~OOOO 0.01010 0.98990 0.7657 0.0374 

10-11 98 0 0 0.0000 0.00000 1.00000 0.7657 0.0374 

11- 12 98 0 0 0.0000 0.00000 1.00000 O.7bS7 0.0374 

1£-16 98 0 0 0.0000 0.00000 1.00000 0.7657 0.0374 

f6-20 98 f 0 0.0000 0.01020 0.98980 0.7579 0.0378 

20-26 97 2 0 0.0000 0.02062 0.97938 0.7423 0.0387 

-----------------------------------------------------------_-------------



TABLE 11 FOLlO\-t-1jp LIFE TABlE SHooWG OVERAll SURVIVORSHIP FOR EXOTIC rum 
CROSSBRED FEMALE CALVES, AT l~Rl CATTLE F~RM, 1980 lHROUGH 1987. 

------------------------~------------------------------_------------------

x,x+h Ox hdx hW" hax hqx hPI( Px SE(P)C) 

-----------------------------------------------------------------------_--

0-1 15~b 55 0 0.0000 0,03558 0,964-12 0.9644 0.0047 

1-2 1491 51 3 0.8095 0.03422 0.96578 0.93'14 O~O064 

2-3 1437 66 3 0.4761 0.04598 O~95402 0.8886 0.0080 

3-4 13b8 48 1 O.714Z 0.03510 0.96490 0.B574 O~OO89 
t 

4-5 13'19 44 1 1.0000 0.03336 O.Q&664 C.828B O~()tjq5 

5-6 1~74 32 1 O~4286 0.02513 O.q7~87 O.SOM 0.0100 

6-7 '1241 34 2 0.5714 0.02742 0.17258 0.7858 0.0105 

7-8 1205 ,0 .. 1 O.42Bb 0.01661 0.98339 0.1728 0.0107 

8-9 1'184 -12 5 0.4572 0.01016 0.98984 0.7649 0.0 fOB 

Q-10 1161 14 3 O.952~ 0.012.00 O.9B800 0.7557 0.0110 

10-11 1150 9 5 0.5714 0.00784 0.99216 0.7498 0.0110 

11-12 1136 10 4 0.5000 0 .. 00882 0 .. 91'118 0.7432 O~011t 

12-16 1122 17 27 0.4894- 0.01534 0.98466 0.7318 0.0113 

1~-20 1078 4 24 .0.5712 0.00375 0,99625 0.721'1 0.0113 

20-2b \050 \1 22 0.)01\ 0.01059 (Lt?B)<\ \ O.7(1~ G.O"') 

---------------------------------------------~------------~---------------



TABLE 12a ANALYSIS OF VARIANCE REGRASSION COEFFICIENTS OF MORTALITY RATE IN DIFFERENT GRADEBREED OF FEMALE 
CAlVES. 

-----------------~----~----------------------------------------------------------------------~--------------~ 
MIS.S, SourS@5 of 

Yarian(e d.' -----------------------------------------------: 2 1 
X E A HaHbred HoI.: Grad!!5/hr@d b S.E R 

I 
---------------------------------------------------------------------------------------------~--------------, 

Due to regre, 1 

: R()sidual 

: Total 
I . 
I 

f3 

14 

8.15 26.93 12.37 29.03 10.87 x -0. 122 0.042 .389 

E -0.220 O.OQ3 0.676 

A -0.150 0.063 0.304. 

Halfbred -0.230 0.065 0.489: 

Hal. -0.140 0.Ob7 0.255: 
: ----~---------------------------------------------------~~-~----~-~-~---------~-------------~--------------: 

TABLE 12h ANALYSIS OF VARIAt~CE OF t10RTALlTV RATE TAKLNG 
THE SIGNIFIC~~~ DF REGRESSION COEFFICIENTS IN 
DIFFERENT GRADES/BREAD OF CALVES. 

------------------------------~----------~-~---------- -: 
Sourses of 
var iation 

d.f H.S.S. F 
-------------- I 
Cal. Tab. : 

------~------------------------------------------------: 

\ Between slope 4 1.37~ 

0.715 2.53 I 

: Within slope 60 1.921 

I Total 64 

, -~----.----~--~----------------------------------------~ 



TABlE 13 : STANDARD MORTALITY RATIO IN DIFFERENT AGE GROUPS OF HOLSTEIN FRIESIAN FE~AlE CALVES IN TWO 
FARMS. 

: -------------------------------------------~-------------------------------------------------------------: 
: Agl! group I Std. Farm A Farm B 
: (week) I dl!ath ! ---------~-------------------------- ~ --------------~-~-~--------------------I , 

I rate X 1 Populi Crude Expt. death St1R : Popul, Crude Expt. death St1R I 

death rate 7- rahX death rate I rate 1. 
: ---------------------------------------------------------------------------------------------------------: 

O-~ 3.04 b~ t.S9B 2. ~OO 1.3BO "2B 3.125 3.B98 0.802 

1-2 2.62 67 0.000 1.750 0.000 124 4.032 3.249 1.241 

2-3 4.30 67 1.493 2~881 O~5t8 119 5.882 5. H7 1.14Q 

3-4 0.56 66 0.000 0.371 0.000 1-12 0.893 0.627 1.424 

4-5 2.2b 66 0.000 1.492 0,000 1-11 3.604 2.509 1.436 

5-6 1.16 66 01000 0.766 0.000 107 1.896 1.241 1.506 

6-7 1.17 b6 1.5 f5 0.772 1.960 105 0.952 1.228 0.775 

7-8 1.18 65 0,000 0.767 0.000 104 -1.923 1.227 1.570 

&-q 1.n 65 0.000 1.1b8 O~OOO 102 (.941 , .826 1.6 \0 

9-10 0.61 65 0.000 .. 0.396 0.000 99 1.010 0;604 1.670 

10-11 0.00 65 0.000 0.000 0.000 98 0.000 0.000 0.000 

11-12 0.00 6S 0.000 0.000 0.000 98 0.000 0.000 0.000 f 

12-16 0.00 65 0.000 0.000 0.000 98 0.000 0.000 0.000 

16-20 0,b1 b5 0.000 D.396 0.000 98 1.020 0.598 1.7D5 

20-2b 1.23 65 0.000 0.990 0.000 97 2.062 1.193 1,730 
: -----------------~-----------------------~------------------- ------------------------------------------

Farm A ; Lakhimpur cattl@ breeding farm 
Far~ B = 1.V.R.I. taltle farm 
SHR = Standard mortality ratio 



TABLE '14 EFFECT OF BIRTH WEIGHT ON !'10RTALITY RA1E OF 
INDIVIDUAL THREE BREED CROSSES (X 7 E,A) FEMALE CALVES. 

Birth 
t4t 

No.Births No.Deaths Mortality'%. 

(in bJ.) x 

3 

'17-20 

2'1-24 -105 

25-,,28 -153 

29--32 

33--36 

E 

'16 

'16 

-1 1l3 

84 

('"\ ., 

A x E 

4 3 5 

30 5 24 

47 34 

76 32 52 

37 6 25 

2 

3 6 

A x E A 

3 H)O.O 75.00 

3 26.3-' r;_ ':) '17 _,c.. 23.08 

29.52 30.76 38.29 

90 26. '13 25.00 

9 '15.00 29.76 24.32 

15.38 26.82 ~i8. 46 

o -100.00 66.66 0.00 
------------------------------------------------------------

t 

'2 X value ** ** 
'17.57 8 .. 96 

-------------------------------------------------------------
~(. ~~ Sin 9 n i fie ant a t p;; 0" 0 1 NS~ Non-significant 

TABLE-'15 EFFECT OF BIRTH WEIGHT ON t'IORT'~L'ITY R/~TE OF TWO 
BREED CROSSES (FH,BH,JH) AND PURE BREED FRIESI~N 
FEt'IALE CALVES • ., 

-------------------------------------------------------------
Two breed crosses Holstein Friesian 

-------------------------------------------------------------
Bi.rth 
wt.(bJ) 

t~o • No. Morta-
births deaths lity % 

Birth NQ. No. 
wt. (kg) hi rths deaths i ty i~ 

-------------------------------------------------------------
{ 'f8 4 4 '100.00 .( '15 5 4- 80 .. 00 

19-,22 '12 5 4'1.67 '16- '19 [-

.J 2- 40.00 

23-26 49 '19 38. 77~ 20-23 20 6 30.00 

27-40 56 -18 30. '14 23--27 53 17 32.00 

3 '1-'3'1· 27 9 33.33 2B-3'1 30 6 20.00 

35-38 '15 3 20.00 32-35 9 2 22.22 

39 ' .. , 4 '1 25.00 36 > .j 0 00.00 
-------------------------------------------------------------
X 2 

value 9.82NS 
8.39NS 

------------------------------------------------------------
NB Non-si',Flificant at P<O.05 

NS 



TABLE 1ba EFFECT OF BIRTH WEIGHT ON t10RTALITY RATE OF THREE 
BREAD CROSS (X J £, AI FEHAlE CAl~{S. 

-----~----------------------------------------------------------: 
Birth 'ilt. 
<in kg) 

No. 
births 

No. 
Deaths 

Mortality 
(7.) 

[ ----------------------------------------------------------------~ 

( 16 23 11 47.83 

17-20 78 32 41.03 

21-24 295 93 31.52 

25-28 428 103 24.06 

29-32 161 40 24.84 

33-36 67 18 29.51 

36> 13 7 53.85 
1 

-----------------------~----------------------------------------: 
2 

X value 
If 

20.76 
-~-----------------------------------------~---------~~---------: 
** Significant it fP(O.01) 

TABLE 16b: T-TEST FOR MORTALITY RATE OF THREE BREED CROSSES {X,E,A) 
FEMAlE CALVES DUE TO BIRTH WEIGHT. 

----------------------------------------------------------------------~----: 
': Eirth wt. 

(in kq.) 
< 16 17-20 21-24 25-28 29-32 33-36 37} 

I __________________________________ ~ _____________ ~ ____ ------__________ ------, 

I I 

< 1b 1.52 0.04 Dc43 0.94 2.43 1. B f 

* 1* 14 f 

17-20 2.57 3.26 2.52 2.51 0.84 

21-24 0 .. 94 0.16 0.50 2.El 
• I 

25-28 0.62 0.09 2.53 

29-32 0.34 2.24 

33-36 2.32 
~ ----------------------------------------------~---------~-----------------_ 

If Significant at P{O.01, f Significant at P(O.05 



TABLE 17; : EFFECT OF DAM'S PARITY (LACTATION NO.) ON MORTALITY 
RATE OF FEM~lE CALVES. 

---------------------------------------------------------------1 
Dam~s NO. NO. NO. Death rate I 

• 
parity No. live births deaths alive (X) 

---_-. ........ -------------------------------------------------~ 
1 331 107 224 32.33 

2 242 73 169 30.17 

3 179 50 129 27.93 
I 

t I 

I 4 176 47 129 26.70 • 

5 122 29 93 23.77 

b -100 28 72 28.00 

7 b3 28 3') 44.44 .. 
8 45 11 34 24.44 

• I 

q 21 4 17 23.53 , 
t 

• 
10+ 20 6 14 30.00 

---------------------------------------------------------------~ 
z 

~ Value of X 
N5 

12.65 
------------------------------------------------------------___ I I 

NS : Non significant 



I 
I 

I 
I 

• r 

I 
I 

TABLE 18: EFFECT OF DAM'S PARITY (LACTATION NO.) rn~ STILLBIRTH 
RATE OF FEHALS CALVES 

-------------------------------------------------~----------------: 
Dam's NO. NO. NO. Stillbirth 
Parity No. bi rths stillbirtl1 1i VI! births rate j! 

------------------------------------------------------------------~ 
1 7 331 338 2.07 I 

r 

12 24~ 2.5~ ~.7c. 

3 7 197 '186 3.7b 

4 
t 

5 176 181 2.80 

5 3 122 125 2.40 

6 6 100 10b 5.70 

7 2 63 65 3.09 .. 
8 3 45 48 6.25 

: ------------------------------------------------------------------

~ Value of X 

NS ~ Non significant 

NS 
0.59 



TABLE 19 : OVERALL PROPORTIONAL MORTALITY RATE (X) DUE TO DIFFERENT 
CAUSES UPTO 1 YEAR OF AGE (1980-1987). 

----,-------,--------- -----_.-
81 • No • 

., 
t:.. 

4 

5 

6 

7 

8 

9 

'10 

Causes 

Pneumonia 

Diarrhoea & Pneurnonia 

Debility 

Arthritis 
t 

Tuberculosis 

~ t· . &'r . ~ep lcaemla Dxaem18 

Injury I trauma 

Blood protozoan~parasite 

Miscellaneous 

Undiagnosed 

._-------------------
Total 

-------_ 

No. 
Death 

'133 

'120 

58 

25 

'15 

9 

7 

6 

62 

480 

Proportional 
mortali.ty rClt~ 

( 'l. ) 

25.00 

'12.08 

5.2"1 

3. '13 

2.29 

'1.88 

'1 .46 

'1.25 

7.08 

'12.92 

----"_-----,--------

'---~~----



TABLE 20 : AGE SPECIFIC DEATH RATE PER 1000 IN FEMALE CALVES (O-1YEAR DUE TO DIFFERENT CAUSES (1980-19871. 

_-------------------------_._--------------------------------------------------~------------------------------------

Causl!s 
AI~@ lPopula-:-----------------------------------------------------------------------------------------: 
groups :tion atl Diarr- Pn~u- Dia. & Debi- Athr.& Tuber- Septic- Injury Bl.protz Miscel Undiga : Tolal 
(days) :Risk : hoe a ril~nia Pneu. lity joint ill (ulosis aemia parasite laneous oDsed r 

I 

-------------------------------------------------------------------------------.---.---~----------------------------

0-7 162b 17 5 4 4 0 5 4 0 8 14 b2 
10.46 3.08 2.46 2.46 0.h2 0.00 3.08 2.46 0.00 4.92 8.61 38.13 

7-14 1562.5 33 3 2 1 2 1 0 0 0 6 3 51 
21.12 1.92 1.28 O.M 1.28 O.M 0.00 0.00 0.00 3.84 1.92 32.64 

14-21 1508.S 24 17 9 6 2 0 1 0 " 4 8 73 c. 

15.91 11.27 5.97 3.98 1.33 0.00 0.66 0.00 1.33 2.b5 5.30 48.39 

21-28 1433.S 18 13 11 2 0 0 0 0 0 ~ 9 5S 
12.56 9.07 7.h7 1.40 0.00 0.00 0.00 0.00 0.00 1.40 6.28 38.37 

28~35 1377.5 14 12 11 2 0 0 2 0 0 0 3 44 
11 10.16 8.71 7.99 1.45 0.00 0.00 1.45 0.00 0.00 0.00 2.18 31.94 

35-42 1332.5 9 9 7 1 1 0 0 0 0 2 5 34 
6.75 6.75 5.25 0.75 0.75 0.00 0.00 0.00 0.00 1.50 3.75 25.52 

42-49 1297 8 16 0 0 2 0 0 0 0 1 6 33 
h.17 12.34 0.00 0.00 1.54 0.00 0.00 0.00 0.00 0.77 4.63 25.44 

49-56 1262.5 4 t 1 3 0 1 0 0 0 0 0 2 21 
3.17 8.71 2.38 0.00 0.79 0.00 0.00 0.00 0.00 0.00 1.58 16.63 

.., 

56-63 1238.5 1 7 3 0 1 1 0 0 0 0 2 15 
0.81 5.65 2.42 0.00 0.81 O.Sl 0.00 0.00 0.00 0.00 1.61 12.11 

63-70 1219.5 1 b 1 0 2 1 0 0 0 1 1 13 
0.82 4.92 0.82 0.00 1.M 0.82 0.00 0.00 0.00 0.82 0.82 10.66 

70-77 1202.5 0 4 3 0 0 0 0 0 0 a 1 8 
0.00 3.33 2.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.83 b.65 

77-84 1190 0 4 0 1 1 0 0 0 0 2 1 9 
0.00 3.36 0.00 0.84 0.84 0.00 0.00 0.00 0.00 1.6B 0.84 7.56 

84-·, 12 1165.5 3 6 2 0 0 1 0 0 0 1 2 15 
2.57 5.15 1.72 0.00 0.00 0.86 0.00 0.00 0.00 0.86 1.72 12.B7 

112-140 1125 0 0 1 0 1 Z 0 0 0 2 0 6 
0.00 0.00 0.89 0.00 Q.89 1.78 0.00 0.00 0.00 1.78 0,00 5.33 

140-182 1096 1 2 0 1 1 2 0 0 1 1 4 13 
0.91 1.82 0.00 0.91 0.91 1.82 0.00 0.00 0.91 0.91 3.65 , 1. 86 

182-360 1033 0 5 1 7 0 3 1 3 3 4 1 28 
0.00 4.84 0.97 6.78 0.00 2.90 0.97 2.90 2.90 3.87 0.97 27.11 

--------------------------------------------------------------------------------------------------------------------
Total 133 120 58 25 15 11 9 7 6 34 62 480 

81.80 73.80 35.67 15.38 9.23 6.77 5.54 4.31 3.69 20.91 38.13 295.20 
------------------------------------------------------~------~-------------------------~----------------------------

Figure, mentioned in second line in each age group denote rate per thousand calves . .. 



1: MONTHWISE DEATH RATE PER 1000 IN FEMALE CALVES (O-WEAR) DUE TO DIFFERHH CAUSES (1980-87). 

~-------------------------------------------------------------------------------------------------------------

Ca~se') 

:Popula-:------------------------------------------------------------------------------------~----: Tutal 
ltion at: Diarr- Pneu- Dia. & Debi- Athr.& Tuber- Septic- Injury Bl. Pr. Miscl- Undig- : 
lRisk : hOfa mania Pneu. lity joint ill [ulo~i5 a~mia parasite laneou5 nosed I 

I 

--------------------------------------------------------------------------------------------------------------
260.42 9 12 4 2 0 0 1 0 0 4 12 44 

34.5b 4b.OB 15.36 7.b8 0.00 0.00 3.84 0.00 0.00 1S.3b 4b.08 1b8.9b 

209.83 15 8 2 2 1 1 1 1 1 8 4 44 
71.49 38.13 9.53 9.53 4.77 4.77 4.77 4.77 4.77 38.13 19.06 209.69 

202.67 12 11 2 1 2 1 0 1 0 1 2 33 
59.21 54.28 9.87 4.93 9.87 4.73 0.00 4.93 0.00 4.93 9.B7 162.83 

172.33 6 5 4 3 2 1 2 0 0 3 1 27 
34.82 29.01 23.21 17.41 11.61 5.80 11.61 0.00 0.00 17.41 5.80 156.68 . 

\%.(5 5 7 b 0 3 2 0 3 0 2 3 3' 
26.85 37.58 32.21 0.00 16.11 10.74 0.00 16.11 0.00 10.74 16. 11 166.44 

188.83 9 b '1 0 0 0 0 1 0 1 6 24 
47.66 31.77 5.30 0.00 0.00 0.00 0.00 5.30 0.00 5.30 31.77 127.10 

.. 
198.75 10 ) 4 3 4 0 1 () 0 4 3 34 

50.31 25.16 20.13 15.09 20.13 0.00 5.03 0.00 0.00 20.13 15.09 171.07 

228.58 8 '15 4 4 0 1 1 0 2 1 9 45 
35.00 65.62 17.50 17.50 0.00 4.37 4.37 0.00 8.75 4.37 39.37 196.87 

223.17 11 13 9 1 f 1 1 1 2 0 2 42 
49.29 58.25 40.33 4.48 4.48 4.48 4.48 4.48 8.9b 0.00 8.96 188.20 

228.92 13 10 b 2 0 0 0 1 0 5 7 44 
56.79 43.68 26.21 8.74 0.00 0.00 0.00 4.37 0.00 21.84 30.58 192.21 

266.58 18 15 4 4 ' 2 3 1 0 0 5 5 57 
67.52 56.27 15.00 15.00 7.50 11.25 3.75 0.00 0.00 18.76 18.76 213.82 

252.42 17 13 '12 3 0 0 t 0 1 0 8 55 
b7.35 5t.SO 47_54 11.88 O.QO 0.00 3_96 0.00 3.Qb 0.00 31,6Q 217,89 

~-------------------------------------------------------------------------------------------------------------

mentioned in s@cond line in each month denote rate per thousand 



l~BlE 22 ; ¥EAR-WISE DEATH R~TE PER 1000 IN FEMAlE CALVES (O-1YEARl DUE TO DIFFERENt CAUSES (1980-1987). 

------------------------~--------------------------------------------------------~----------------------------------

Caus~s 

Year :Pupula-f ------~---------------------------------------------------------------------------------: 
aiol\ of: Oiarr- Pl\~U- Dia. & Debi- Alhr.& TubH- S~pti(- Injury Bl.~lrotl ~i;(el Undiaq : Total 
:Risk I hopa monLi Pneu. Ii ty joint ill (ulDsis aemia parasite laneous nDsed I , 

I 

--------------------------------------------------------------------------------------------------------------------
1980 230.83 14 q 1 1 0 a 1 ( , 4 1 35 

bO.65 38.99 4.33 4.33 0.00 0.00 4.33 B.bb B.b6 17.33 4.33 151.63 

19B 1 3th.58 'lQ 1, b & 1 1 1 0 0 b 6 58 
58.18 36.74 18.37 1B.37 3.06 3.06 3.06 0.00 0.00 18.37 18.37 177.60 

19B2 365.08 32 19 14 6 3 1 3 1 2 6 5 92 
87.65 52.04 3a.35 16.43 8.22 2.74 8.22 2.74 5.48 16.43 13.70 252.00 

1983 298.67 q 14 0 6 1 1 0 1 1 9 5 47 
30.13 4b.B7 0.00 20.09 3.35 3.35 0.00 3.35 3.35 30.13 16.74 157.36 

1984 392,11 11 11 4 3 b 0 '1 1 I 3 20 61 
28.05 28.05 10.20 7.65 15.30 0.00 2.55 2.55 2.55 7.b5 51.00 155.54 

~ 

1985 342.75 9 "14 4 i 0 2 0 0 1 2 15 48 
26.26 40.85 11.67 2.92 0.00 5.8~ 0.00 0.00 2.92 5.84 43.76 140.04 

1986 353 28 22 10 1 3 2 0 0 1 2 6 75 
79.32 62.32 28.33 2.83 8.50 5.67 O.GO Q.OO 2.B3 5.b7 17.00 212.46 

1987 309.67 11 19 19 1 1 3 0 3 2 4 b4 
35.5'2 61.36 b1.3b 3.23 3.23 9.b9 0.00 9.69 3.23 bt46 12.92 206.67 

--------------------------------------------------------------------------------------------------------------------
lotal 133 120 58 2S 15 10 6 8 9 34 62 480 
----------------------------------~----------------~-~-----------------------------~-----~---------------------~-

Figures ~Ientionl!d in second line in each yea.r indita\e rate ~er tholj~a.nd callies. 
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FIG.I: PROPORTION OF FEMALE CALVES OF FIVE GENETIC 
GRADES/BREED SURVIVING IN DIFFERENT AGE GROUPS 
AT IVRI CATTLE FARM. 
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FIG.2: OVERALL PROPORTION OF FEMALE CALVES SURVIVING 
DIFFERENT AGE GROUPS AT IVRI CATTLE FARM. 
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FIG.3: NEONATAL CALF MORTALITY RATE AND IT S 12 MONTH 
MOVING AVERAGES AT IVRI CATTLE FARM, 1980-87~ 
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FIG.4: PERCENTAGES OF CENTERED 12 MONTH MOVING AVERAGES 
FOR NEONATAL FEMALE CALF MORTALITY AT IVRI CATTLE 
FARM, 1980-87. 
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FIG.5: SEASONAL INDEX OF NEONATAL CALF MORTALITY RATE 
AT IVRI CATTLE FARM FOR THE PERIOD, 1980-87. 
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FIG.6: CA.LF MORTALITY RA.TE (O-lYEAR) AND IT S 12 MONTH 
MOVING AVERAGES AT IVRI CArrTLE FARM, 1980-87. 

12 

11, -. 

10 

9 

8 

.... 
01 

8 

5 

4-

3 
... ,. 

2 

1 

0 
1980 1981 

'

."I\rr1C r-----_ IllJ"1II::. DATA 

12 tIIffi!j tlNING AVERA<I 

1982 1963 1984 1985 1986 1987 

It:ONTH AND \'EAR 



FIG.7: PERCENTAGES OF CENTERED 12 MONTH MOVING cAVERAGES 
FOR CALF MORTALITY RATE (O-IYEAR) - - -
A'r IVRI CATTLE FARM; 1980-87. 
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FIG.8: SEASONAL INDEX OF CALF MORTALITY RATE (O-IYEAR) 
AT IVRI CATTLE FARM FOR THE PERIOD, 1990-87. 
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DISCUSSION 



DlsaJSSICN 

5.1 KlRBIDITY OF C1\LVES : 

Disease is an important oonstraint to increase production of 

animal food for human consumption in all parts of the world. 

Attempts to increase the world production of animal protein, 

therefore, must involve improvement in the productivity of 

livestock through intensified research in disPAse control as well 

as in nutrition and genetics. In the absence of effective disease 

control, a large number of unproductive aniJrals are caning up 

which can not fulfi 1 its genetical p:ri:ential in the utilization of 

feeds for gvowth and reprodution. 

Principal use of morbidity statistics is the description and 

investigation of the patterns of occurrence of disease and the use 

of health care measurements which would eventually help to 

maintain the livestock in a good state of health. 

The occurrence of rmny diseases is strongly associatErl with 

particular host variable. ~is variable influences on animal 

susc~ptibility or resistance to a disease. A nmnber of diseases 

important causes affecting the dairy calves is digestive disorder, 

(diarrhJea'. Diarrl-oea alene accountoo for 40.08% of the total 

rrorbidi ty in calves which is the I1t)St intxJrtant cause arroogst 

nnrbidity. 

So far the tE!11pJral pattern of distriootim of nnrbidity due 

to diarrhoea was CCtlcerned, a higher and l~r rrorhidi ty rates 

were observed in cold and hot climates respectively. The possible 

reascn for cutp:ira ti vely high nnrbidi ty . 
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rate in calves boen in cold might be due to the fact that a higher 

proportion of calves were born ducing winter period. In order to 

reduce the morbidity in calves during winter it would be desi~able 

to give prope~ shelter as well as sufficient milk,require r Ear the 

proper growth of the calves~ 

Selman (1981) also observed calf diarrhoea \. . 
a rna Jot" 

problem in all countries specially where there , an 

intensification of cattle enterprises. Rajya (1974) also observed 

that diarrhoea due to oolibacillosis and oolisepticemia to be the 

most devastating in younger- grawing calves. Similar observation 

was made by Waltner-Toews ~_t. a.!. (1986) who observed hIghest 

morbidity rate due to diarrhoea in 1968 live heiEer- birth, of this 
t 

about 20% were treated for diarrooea and abr)ut 15% were treated 

for pneurronia. 

The high rate of diarrhoea in calves is also attributed to 

the availability of colostcum to the young calves and early feed 

of colostrum is essential if the calf is to survive the neonatal 

period without any serious illness. Depriving calves of oolost~um 

regularly results in severe neonatal diseases and/or deaths. The 

health and fate of new born calves during the first month of life 

is directly rela ted to how much immunoglobulin -IS''' absorbed from 

it':"s damts colostrum. A marked seasonal decline in milk calf 

immunoglobuin level occurred when the winter housing commenced 

followed by an abrupt change in mean values immediately due to 

abrupt change in the feed in the summer. Thi~ is p~obably one of 

the most plausible explanation for higher rate of diarrhoea in 

calves. 
[bal 

It has been observed in th,it study t_ the diarrhoea was the most 
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predominant cause of the morbidity in calves. Consistently highec 

proportion of morbidity due to diarrhoea was noticed in different 

months with different years so extra care stDuld be taken in the 

managements of calves in the farm to reduce the morbidity due to 

this disease. 

Pneumnia waS also accounted foc higher: morbidity in this 

study. Simi lar observa tion wa s made by other workers like 

Waltner-Toews et ~!. (1986) and Rajya (1974). 

Highest proportin\.al morbidity rate was observed in 

pneomunia in December which may be due to incliment weather. 

are 
Calves of young age groups easily affected by cold weather. 

l 

Similar obseLvation was also made by Mishra (1987). The incidence 

of the disease was found to be in gradual decreasing order from 

February to June because of better environmental condition. It has 

been considereatha t the pneurronia is a managemental problem. It is 

possible to minimise the pneumonia cases to a great extent if the 

managemental conditions in the farms are improved. Average 

treatment days were also estimated and th~ were used as an 

indicator of calf morbidity in the faLm. 

Wound cases including navel wound, joint wound and wounds 

ar-ising by injut"y and dehorr)ing ranked 2nd out of the di ffecent 

causes of morbidity in calves. By improving the managemental 

condition, number- of cases could be minimised. 

Weakness / Debility was one of the greatest problem in dairy 

herd. The condition may occur due to some non-specific causes. 

Here also managemental obnditions play an impoctant role for 

minimising the incidence to great extent. 

Treatment days per calf can be usrd an indicator of 
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morbidity. It also reflects the severity and duration of illness 

of cases and gives an idea about the ave~age cost involved in 

tceatment of calves due to different diseases in different 

periods. This approach will also help in working out a model for 

the study of cost benefit analysis of the different causes of 

morbidity.A method using cost per sick calf presented by Andrews 

and Read (1982). It seems that their is no report available 

regarding the application of this approach to study the morbidity 

or diseases by any worker in India. 

It appears that this is a newer appcoach which can be 

applied for evaluating cost involvement in the health care measure 

adopted in the fa~m for controlling the disease. 

}\ttempts have therefore been made to apply this newer 

approach in studying the calf diseases in India. 

5.2.. MJRTALITY 

5.2.1 Influence of age on calf IOOrtality :-

Comparative study of age specific mortality pattecn and 

survivality in female calves of different grades/breed by using 

life table technique revealed that out of five grades/breed, three 

were recorded for highest probability of dying during 3~d week of 

life (Table- 6,7,8,9,10). Remaining grades A and Halfbred showed 

minor deviation with respect to week of highest death and the 

highest probability of dying cecorded in 4th and 5th week of life 

respectively .. To dcaw an uni focm conclusion and indentify the \..,eek 

of highest probability of dying for female caJ~es a follow up life 

table was constructed combining mortality data of all the grades 

and Holstein Fciesian breed together (Table-II). Distribution of 
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deaths over different weeks of life, as per convention life table 

technique, the highest mortali ty in female calves was cecorded 

again in 3rd week of life. The highest probability of dying in 3~d 

week of life also mentioneq by umoh(1982) and high cisk of death in 

2nd week noticed by Thucmond, (1986). This high risk of mortality in 

3rd and 4th week of age of calves may likely to be due to lack of 

passive immunity from the dam's colostrum. As the ages of the 

calves increased, the level of immunoglobulin (lgM, IgA) started 

declining and reached to the minimum concentration in about 21 

days (Blood et ale 1983) thereby making the calves more prone to 

infection. T-he ~~rwrm5-taT'o-t:\QI ev·\den~e_:suggested that feeding of 

colostrum for more than 4 days may reduce' Ule calf mortality .. By 

collecting the pcospective data to find out the factors which may 

be responsible for high p~obability of deaths during the 3rd week 
'9 

of life can be Eurther investigated. 

This life table approach can also be apr,lied to estimate the 

economics of calf mortality as done by Martin and Wiggins (1973). 

The differences in CMR patterns among the five gradesjbreed 

female calves (0-26 weeks of age) were observed in this study. The 

'X' grade calves had the lowest CMR (from bi~th to 26 week of age) 

as compared to other grades. It may be due to high rate of 

transfer of animals from the,4th to 26th week of life. The 

pa ttern of mortali ty in I A I grade (3rd generation of three breed 

Ct:'oss of X grade) and 'E' grade ( 2nd generadtion of three breed 

CI:'OSS of X grade) of calves were more or less same. The halEbred 

gr-oups (FH,BH"JH) had higher overall CMR (0-26 weeks of age ) than 

Holstein Friesian pu~e breed. This variation may be due to effect 

of exotic inheritance. Simila~ type of observation was noticed by 
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Bal~~ ~!. (1980) who observed highe~ death rate in Hariana 

calves as compared to it 's c~osses with exotic breed uptolyear of .. 
age. So proper attention for crossbred calves ar-e suggested to 

reduce the CMR in this groups of female calves. 

Monetary loss due to calf mortality increases with the age 

at death. For any specific age, the monetary return at death is 

the sum of the market value at the end of the preceeding week plus 

the cost of raising the calf to that age (Martin, 1975). The troney 

involved in the general calf management increase with the age of 

the calf. 

The age specific mortality rates in this study were 
l 

calculated using Ii fe table methods. This method actually 

expresses the force and patte~n of mortality ~t diffe~ent age in a 

consistent probability manner. This approach is an important tool 

which allows us for oompa~ison of force or pattern of mortality by 

di ffeLent intervals of age, for each sex gl:-OUp, br-eed 9t:'01 U 

method of rearing etc. This approach was adopted by Umoh (1982). 

This technique is also may be used in devising a model for the 

study of economic losses due to calf mortality. 

In India and other countries it is essential to imp~ove the 

law productive existing indegenous herd by selecting bceeding 

prograrrme .. The survival of calves is impot:tant fot:' the success of 

such livestock programme since female calves at:'e needed for 

replacing and for increasing the size of the uairy herd. 

It is essential to keep the accurate health records in the 

farm specially when life table techniques are applied to work out 

the survivality rates etc. which will ultimately help in 

pinpointing the particular age group when the calves are mor:e 
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vulnerable to death. A model can be developed to ~eveal the 

probability of dying within a pa~icular age g~oup, the propo~tion 

of calves surviving in different age groups in the herds and 

economic loss due to calf mortality. Management techniques 

therefore,accordingymay be instituted to reduce the losses. 

From our study, it is therefore, recommended that more 

attention be given to the management of calves derived from 

improved breeds particularly during the first five weeks of life. 

It is r-ecommended that the management: condition of a P3t:"ticular-

farm should be reviewed seriously when there is a p~oblem of high 

calf mortality in the farm. Since there is a cor-relation between 
I 

serum immunoglobulin levels of calves and sur-vival (Gay, et 

al.1965~ Penhale, ~~ ~!.1970}, it is suggested that a study to 

estimate the colostrum in-take by the calf t:x)r-n in the farm to 

correlate the calf mortality, with the colostrum feeding. It is 

also worth while to study the breed variability in survivality of 

calves due to colostrum intake as the capacity of abosorbing 
• 

colostrum by differet breeds are va~iable. 

Although some studies have been made in abroad regarding the 

survivali ty p3 ttern oE calves by using li Ee table methods but 

probably no such study has been undertaken in veterinary sciences 

in India and no literature is also avallable in this regard. It 

appears that this life table techniques has been applied first 

time in India by the author to work out precisely the survivality 

pattern of calves. The study will eventually help in minimising 

the calf mortality in India. 
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5.2.2 Influence of birth weight on mortality 

of c:t cdlf in 
Chance of surviving the post natal period is 

~ 

closely related to its weight at birth. The influence of birth 

weight on mortali ty was reported by several workers (Wilcox and 

Russell, 1983; Reddy ~~ ~!., 1987~ Ragav and nsker, 1959; Purser 

and Young 1961, Singh and Singh, 1973; Nagarcenkar ~~ ~!., 1977; 

Rao, 1981). In the present study, mortality was recorded higher in 

al: most 'all the gentic groups in the birth weight group higher 

than average birth weight. The calves having the birth weight 

close to the average of the specific groups had bette~ 

probability of survival than those which had lower birth weight 
l' 

than average. These findings are in agreement with the 

observations made by the above worker. However Rodriguez and 

Escriva (1976); Parekh and Singh (1981); and Singh and Pacekh 

(1983) did not observe ~ny significant difference of birth weight 

on lOOr-tality., In our study we also could not find significant 

effect of birth weight on mortality in half bred crosses, Holstein 

calves and' three breed crossed I A' gcoup. The reason could 

p~obably due to less number of animals were incl~ded in our 

study on the other hand when all the three breed c~ossed animals 

were combined the high significant eEfect of bicth weight was 

noticed. Thus for different crossbred calves, it was possible to 

pin point the optimum age of the calv~s for better su~vivality. To 

prevent loss of young calves in a particular age group two 

assumptions m3y ~ taken into conside~a tion (1) to increse the 

birth weight of calves by providing adequate and baltoJ.ance 

nutrition of dam. (2) better plane of feeding arxi managements 

should be reconmended to the calves who ace very much prone to 
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rrortality. 

5.2.3 Influence of parity en rrortality : 

The result of this study is in full agreement with the 

firrlings of Reddy and Sampath (1981) who also observed that birth 

parity order and age of dam at calving had no significant effect 

(P%O.05) on this nortality rates. Similar oooervation was also 

made by Bar-anan et a1. (1976) Who did not. find any oonsistent 

assodation of perinatal mortality and difficult calving with 

parity. On the contrary, some workers found that parity had a 

highiy significant effect on calf. rrortality (Verna et ale i980, 
i' 

Vaa:2ro et al., 1987). Similar observation was rrade by S~nsct1 

(1982) who noticoo that pa.rity had significant effect on nortaiity 

in calves born fran heifer and fran the CCW8 calved rrore than five 

ti..nes. 

AI thCXlgh highest nortali ty rate (44.44%) was observed in 7th 

parity and rate of survivality in 5th and 9th parity was nore than 

other parities rut the results were not statistically significant. 

5.2.4 Influence of seascrt en calf nortali ty : 

The seasonal differences on death rate have been rep:rr-tErl by 

several authors ooth in India and abroad, (Singh and Singh, i971; 

1973: Srivastava and Agarwal, 1973: Pati1 and Gupta, 1980: Parekh 

and Singh 1981: Singh and Parekh 1982: Dwivedi et a1. 1983: --
Choudhuri et ale 1984 : Martin et ale 1975: Gusbi and Hind, 1983 ) 

rut it a~s that the dlaracteristics of these differences have 

not been examined in detail by nnst of the ~kers. In the 
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present study} basic Itime series' analysis techniques were 

utilized for mortality data, to establish the evidence of seasonal 

pattern of mortality rate in calves. The 12 months moving averages 

for neonatal deaths ( <35 days) and deaths up to 1 year age groups 

of calves revealed that variation in monthly mortality rates were 

pr-esent in the both groups of calves. The higher dea th rates in' 

neonatal calves and calves up to 1 year age group! were coincided 

with respect to time of occurrence in most of the cases. 

In most of the year~the neontal deaths rates estimated were 

above the 12 month average in November, December and January (Fig. 

4). rt may be due to cold and inclement weather- which predisposed 
I 

the neonatal calves. to respirator-y problems. The monthly 

fluctuation oE mortality rates (Fig. 7) was not so pronounced in 

case of 0-1 year age gcoups of calves in comparison with neonatal 

calves. 

This monthly fluctuation observed due to difference in base 

population at risk in both the gr-oups. In 0--1 year age group of 

cal ves, chances of mortal i ty we~ moce as ': ... they- {lie.'" 

exposed to risk of mortality for longer period of time (birth to 1 

year) in com_p3.ris~to neonatal groups (birth to 35 days)"S()Jchances 

of coming into 0% in mor~ality rate was 12ss in 0-1 year age 

groups of calves. 

The value of monthly crude death rates W~'1 higher in 0-1 

year age groups of calves as compared to neonatal age groups of 

calves, as the base popUlation for: calculation of monthly 

mortality ~ate was higher in former group than later group_ In 0-1 

year age Qr-oup of calves, denominatot' for dea!:h rate of particular 

month represent" .. the number of calves (0-1 year of age) present in 



that particular rronth where as in neonatal group, denaninator 

represents number of live births in that IErticular nnnth. 

Basic time series techniques were utilized in examining the 

data fvam present study for evidence of seasonal patterns in the 

rrortality rates.. The plots of the 12 rronths noving averages of 

rrortality rate for neonatal calves (Fig. 3) and for 0-1 year age 

groups of calves (Fig. 6) dampens the fluctuation of individual 

groups IroI1thly calf rrortality rate in different years. It allONS 

to observe those 'cyclic changes in calf rrortality rates.. This 

results indicated that the rrortality rate would reach higher level 

at an interval oftJ years in neonatal calves, so dairymen are 

advised to put special effort to cont.rol tile rrortali ty after a 

lapse of every three years. 

Overall seasonal index of this study indicated that the 

period between November to February is very much nnfavaJrable for 

necnatal calves. The significant effect of season of birth on 

rrortality have been reported by Jain and Shartre, (l982) between 

birth and one rronth: Rao and Nagarcenkar (1980), between one and 

three JOCI1ths: Pa til and Gupta ( 1980 ), Rao ( 1981) & Batabyal et 

al. (1984) between birth and 12 nunths and Choudhuri et a1.. ( 1984 ) 

• 
between birth and first ea1ception in crossbred calves. 

The findings of seasonal effects on mortality is in 

consonance with the report of Ranatunga (1965) who reported . 
highest rrortality in November and Decenber in sore Govt. fanns in 

Cylone. 

The necnatal deaths in our sttrly imicatoo that extent of 

calf mortality increased in winther (November, Decemberl and 

January) and necnatal death rate ( average, 29.68% ) was 
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higher in winter than summer (May, June, July). Similar 

observat ions were made by Ma ["'tin e tal. ( 1975) who not iced calf 

rrortality rate in winter (November, Decemb~r, ,January) T ~ 20% 

gceater than summer (June, July, AUglst). 

In 0-1 year age group of calves,mortality was higher (> 

100%, Fig. 6) "dvrrng October to March except in January. 

Comparatively low death rate in January than November and 

December pr-obably ." was due to maximum number of deaths of 

calves occurred in December month that reduced the susceptible 

population at risk in January. The calf mortali ty rate started 

declining erom February and reached lowest in May .. of ~ tram July 

there was an increasing trend of ! ··n,o'i"tari~;;'hiCh reached to maximum 

level in December, It generally incceased from July and reached to 

maximum level in December. These findings are also in accordance 
.... 

wi th Sreemanna rayana and Yusuf.,:<t 19791 '. 

High rrortality rates in both the groups (Neonatal and 0-1 

year age group of calves) during the winter period, might be due 

to cold weather. Calves in younger age groups were easily affected 

by the adverse cold weather during "'linter months which increased 

the incidence of pneurronia and other associClted diseases.. So it 

would be desirable 'to give proper protection from inclement 

weather by providing bedjing and warming facilities and also by 

p~oviding optimum milk and vitamins for ove~coming these 

conditions. 

The rror:tali ty ra tes from March to August in neona tal group 

of calves were lower «100%) execpt July wher( moratlity was 4.3% 

higher than average value. In 0-1 year groups of calves though the 

nor-tali ty during that reriod was nominal, yet highest peak of 



80 

mor-tali ty also noticed in the roonths of Jul y. This higher death 

rate in July probably associated with high rainfall and high 

humidity; that created dampness and unhygienic condition of calf 

shed. So the mnth of July caused stress conJition in animals and 

made them more prone to bacterial, viral and parasitic infections. 

In the present study, the 'time series' approach was applied 

successfully fot:' working out the charactecistics responsible for 

the differences in calf rrortality. The author tLied to adopt this 

technique first time in India to show precisely temporal 

distribution of mo~tality in dairy calves. 

t 

5.2.5 Causes of calf rroctality : 

'In dairy cal f, losses ar:-e most concerned to breeders ... The 

death of calves causes serious and irrecoverable losses to cattle 

industry. To make the dai~y enterprise a renume~ative industry, it 

is essential to reduce the losses of calf cr.or to minimum. Var-ious 

intrinsic and ex:trin~ic factors are responsible for heavy calf 

mortality. 

In this study, overall propor-tion of rrortality rate due to 

diarrhoea was found to be maximum i.e. 27.71% and next in order: 

was pneurrnn ia 25.00%. This higher mortal i ty ra te due to whi te 
• 

scours/dia rrhoea, respira tory problem/pneumonia are in accordance 

with the finding of Ragab and Asker (1959) who observed pneumonia 

and scour-s 55.00% and 14.3% respecti vely. S:_1fne fi nding was also 

observed by Johnson, ~~ ~!. (1948), ~mistion (1949), Miller and 

Gilmor (1949), Oxender ~~ ~! (1973)a!Jsh3rma ~~ ~!. (1975). Maximum 

deaths 33.00% ,.;as due to digestive pr-oblem followed by 25.30% due 

to r-espir-atory pt"oblem wor-kout by Chandra ani Nayak (1977) which 



81 

was in accordance with observation mad8 in this study. 

In this stud~ mortality rates were calculated taking a very 

short interval of age group and based on actual risk of the 

animals exposed of that p:lrticular age group. This gives naturally 

more precise estimate than simply war-king out the lTDt"tality basing 

on the total ~pulation at risk over a long peLiod of time. The 

rates in most of the cases expressed ~r 1000 animal head. Most 

predominant cause of deaths 0-1 year ag~ groups due to diarrhoea 

.. ·:C)s (81.80%) followed by pneumonia (73.80%) and diarrhoea with 

Age specif ic 1 
mor-tali ty ra tes in calves were estimated and it was found that 

pneumonia (35.67%) per 1000 heads of calves .. 

maximum mortality1occurred in the age group of 14-21" days, 

followed by 21-28 days (38.37%) and 7-14 days (32.64%) and 28-35 

days (32-92). Although ffi3.ximum rrorta1ity occurred in 14 .... 21 days 

(48.39), ~here was not much di ffe'Cence with the mortal i ty in the 
~ 

age group of 0-7 and 7-14 days which was little less than that 

observed in 14-28 days. This may due to the fact that during this 

period, the calves wer-e getting sufficient amount of colostrum 

that gave some degree of protection to the calves in first few 

days of life (0-7 days). Most vulnerable age ':Jas observed as 7-14 

days for diarrhoea, may possibly due to thei~ great susceptibility 
• 

to certain infections like Escherichia coli, Sal~onella etc 

including some viral infection like coronavirus, rotavirus, bovine 

viral diarrhoea etc. William et ale 1980 and Khera (1981) also 

observed that above infections were resfXJr1sible for maximum number:: 

of calf deaths. 
" 

In the pt"esent study the mortality rate in paxticu1ar age 

group was observed less than that of the worker like Rao and 



Nagarcenkar (1980) fnum naximum percentage of rrortality due to 

respiratory disease in calves fnam birth to one month of age group 

while digestive disorders accounted for more deaths in 3-6 months 

age group. The observation of Khera (1981' was different who 

noticed that digestive disorders (Jncl uding E. coli infection' 

accounted for the largest. prop::>rtion of rrortality arrong cattle and 

buffalo calves of all age groups. 

The highest mortality rate was observed between 7 to 14 days 

of age Which decreased thereafter with the increase in age. This 

is in accordance with the findings of rrany workers (Ormiston 1949; 

Sepicher and Beep, 1973; Srivastava and Agrwal, 1973; Sharna et 

a1. 1975; Mishra et a1 1977; Natarajan et a1. 1980; Singh and 

Parekh, 1982; Batabyal et ale 1984 and KulY-~mi et a1. 1985). 

On the contrary, highest death rate was observed by 

Chaudhary et al. (1986) in '3-6 rronths of age groups in Kankrej 
"9 

calves at Livestock Research Station, Sarc'la Krushinagar, Gujarat. 

Mortality rates due to various causes and their distribution 

in different months varied considerably and no definite trend of 

nurtali ty was noticed between the nnnths. Ik::wever, an increasing 

trend of rrortality due to diarrhoea was noticed fran July to Dece-

ember (35.00 per 1000 to 67.52 per 1000) while a decreasing trero 

of mortality was noticed during March to May.The reason for higher 

lrorta~ity was noticed during March to May. The reason for higher 

mortality for diarrhoea· in winter may be due Do cold temperature 

when calves were nost susceptible to infection where as in rainy 

season it was due to dCl.ll1p1ess arrl unhygienic amdition of calf 

pens. Death rate for diarrh:Jea was in decreasing order fran March 

to May (ranged 59.21 to 26.84 per iOOO) which lTBy be due to dry 



season. These observations are in accordance wj_th the findings of 

Singh and Singh (1971' and Matta (1973). 

Similarly, no definite trends in mortality pattern was 

observed in respect of different causes in variOls nnnths. These 

findings are in accordance with the observations of several 

workers (Amble et al., 1958; Singh and Singh, 1973: Srivistava and 

Agarwal, 1977; Sharma et al., 1975~ Bhuyan and Mishra, 1985 and 

Chaudhary et a1., 1986). But in contrary the influence of season 

on rrortality rates have been reIX>rted by rrany workers (Ranatuga, 

1974 ; Prasad and Singh, 1975; Martin et al., 1975: Sharma and 

Jain, 1976; Jain and Sharma, 1982: Rao, 1981 and Batahyal et a1., 

1984) • 

furtality rates were also calculated during last 8 years 

(1980-l9A7l to see the year effect on the causes of calf 

rrortality. The overall rrortality rates varied considerably in 
... 

different years with maximum mortality recorded in 19A2 

(251.99/1000) and minitm..nrt rrortality (140.04/1000) was observed in 

1985. Similarly great variation was observed in nifferent years 

with different causes of nortality. Death due to diarrhoea durit1CJ 

1980 to 1982 was higher than that of pnet..Ull:Klia but. in subsequent 

years the picture was quite different i.e. mortality due to 

pneUI1U1ia was nnre during the aoove period. Similar differences 

were also found for other causes of mortality. These variations 

ID3y reflect the rranagewental condition in the farm or nay be due 

to certain enviro.tI1'l9ntal factors. 

Diarrhoea, pneum:mia, wourrls an1 debility were foum to be 

the rrajor causes of calf rrorbidity Which nay reflect the effect of 

rmnag~ntal mnditions and/or envirOlifental factors for the alxNe 



causes. This could only be ascertain by undertaking detail studies . 
to validate the observations. Calf rrortality due to different 

variable like influence of age, birth weight, parity, season, year 

and cause have been studied. It was possible to work the effect of 

all the a1x>ve factors employing life table teclmique and ti..rre 

series analysis to pinpoint precisely the survivality pattern of 

calves. Therefore, the present studies have been able to 

successfully apply the aoove techniques for working the rmrtality 

pattem in defined pop.llation. 



SUMMARY 



The present epidemiological study was conducted to 

investigate different characteristics res:pJnsible for heavy calf 

loss in dairy herd due to health disorder al d rrnrtali ty in young 

~,cal~Qs. Data on calf mortality for 8 years (1980-1987) and 

rrorbidity for 2 years (1986-1987) were collected fran I.V.R.I. 

cattle farm for the purpose of above study. Besides, 

epidemiological infonm-tion collected frem C-entral Cattle 'Breeding 

'Farm, Lakhirnpur Kheri, also included in this study. To ascertain 

t]1e derrcgraphic and tertl};X)ral characteristics associated with 'the 

occurrence of calf diseases and rrortality, different techniques 
l 

such as Ii fe table methods, time series analysisO;:t}oother 

statistical approaciles were applied in this study. 

The principal object of thjS??study was dir~cte:1 to estinate 

the magnitude of health~probJ_em·and rrortality in young calves, to 

estiJM.te the, influence of different factors t (".!sponsible for this 

problem by different epidemiological and statistical methoos and 

to canpare the {Bttern and frequencies of diseases in different 

genetic groups Jl"'I.3.intain in the dairy fann which will ultimately 

help in cnntrol of calf diseases and nortality. 

Mortality records from 1626 female calves comprising of 

crossbred, pure breed anim:l.ls and infonm tion about 1 789 rrorbidi ty 

cases were included in this study. 

Major diseases/disease syndrares observed in dairy calves 

were ~i) diarrhoea (ii) pneumonia (~ii) wounds (iv) 

debility/weekness. In 1986 naximum proportional ITDrhi.dity rate due 

to diarrhoea was observed in the nonth of December (13 .11%)aOO 

minirmlffi 110rbidity of 2.45% recorded in'Hay.l\ definite decreasing 

.. 
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trend in rrorbidity due to diarrhoea was observed from .. Tanuary to 

July in 1987, When the inforrration of both the years (1986 and 

1987) were combined, the higher rrorbidi ty was noticed in cold 

climate while lower morbidity was recorded in warm climate . 

• 
Highest average treatment days due to diarrhoea was calculated as 

3.89 days with S.D. 2.53 ~-:tf' in August 1986 ."'·~f· (;, In 19871' 1 

highest nl..lTli:>er of trea tment nays was observed in November.( 4.48 

days with S.D. 3.10). By pooling the information for both the years 

it was observed that highest nwTber of treatment days estimated as 

4.10 days, S.D. 2.46 in August and lowest average treatment days 

was estinated in December as 3'-18 days, S.D. 2.,20. 

In 1986, in case of pneumonia, hi:lhest morbidity was 

observed in December, 17.31% while tn 1987 highest proportional 

rrorbidity rate recorded in february '(16.96%). When the number of ~ 

cases IXX'led togeU1er for the years 1986 aid 1987, a decreasing 

trend of prop::>rtional lrorbidity was observed from February to June 

(15.27 to 4.00%). Gradual increase in number of average treatment 

days for pneUIlDnia was found from the rronth 0 [ June to November in 

1986 and in 1987 highest number of treatment days ~recorded in 

the month of May and September . By combining information 

regarding the treat:.rrEnt days ~ for bot]1 the years (1986 and 1987, 

higher range of treatment days recorded in n )veml::er (5.99 days, 

S.D. 4.48) followed by September and May and lower range of 

average treatment days were found in December (3.83 days, s. D. 

2.74), January (3.94 days, S.D. 2.96) and April (3.84 days, S.D. 

2.83) • 

Similarly nnrbidity rate and average treatment days due to 

wounds and we~ness were worked out for 1986 and 1987, 
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By ~npiling the data regarding the occurrence of diseases 

in dairy calves for two year, i.e. 1986 and 1987, it was observed 

that out ofabotal 1789 morbidity cases, 717, (40.8%) accounted for 

diarrhoea only, next in order was wound cases 22.41%, wed'<ness 

22 ~ 14%" and pneurronia 15.37%. Out of the total 811 cases due to 

different causes recorded in 1986 distributed in different JtDnths, 

it was observed that rmximum cases occurred in Decerriber (14.92%). 

When total number of cases were considered monthwise,it was 

noticed that diarrhoea accounted for 54.35% i'n January and 

morbidity due to this disease in ,July ranged .from 10.87 to 

17.39%. Similarly higher rrorbidity was/" observed for pneurrnnia 
J 

cases in February, March, April, May, June with highest riDrbidity 

in September (45.45%). 

Although overall high risk of dying noticed during Is t 

(3.56), 4th (3.57%), 2nd (3 )12%) and 5th (3. 3ln~) week of life, the 

highest rrnrtality in felmle calves was noticed in the 3rd week, {J_L 

. / ~ Lhe chances of death reduced substantially after the 8th 
, 

week of age., The proportion of calves survi ved upto neonatal age 

group (0-35 days) was 82.88 + 0.95%. In generul, there was decline 

in proportional survi vali ty rate with the decrease of age upto 

12th week. ~ 

Proportion of calves surviving for different age groups upto 

26 weeks of age of X, E, A, half,bred nnd Holstein Friesian 

grades/breed female calves for the first 5 weeks were 87.35% + 

1.59% : 81.14 + 1.67% : 81.09 + 2.74% + 80.33 +2.94% : 83.59 + 

3.27% respectively. 

The highest overall calf mortality ul'to 26 weeks of age 

observed in halfbred calves as canpared to other grades/breed of 



87 

calves, while the lCftlest overall calf IlOrtality observed in X 

grade of female calves. 

The degree of variation of mortality due to different age 

groups and genetic groups of calves were estimated by linear 

regression rrodel. The estimated value of r~ression coefficient 

clearly indicated that the prol?ability of dying decreased Witll the 

advancement in the age of cal f frem birth to 26th week of age. 

The overall prop:>rtional survivality curves indicated that 

the rate of decrease of rrortality was highly nignificant (p4:(yOl) 

wi th the overall regression co-efficent in the or:der of 

0.179+0.034. 

Starrlard rrortality ratio (SMR) in different age groups of 

Holstein Friesian calves for two farns (I.akhinlpur and I. V., R. I. ) 

were estimted . S.M. R. in nost of the age group was higher at , 

I.V.R.I. farm as oompared~to Lakhimpur fanm. 

Influence of birth v.{eight on rrortality rate in different 

genetic groups/breed were variable. In X and E groups, the 

influence of birth weight was found to be hi9h1y significant While 

in A group it was non~significant. 

In halfbred crosses, the influence of birth weight on 

nnrtality was lCJ\.oJer in higherr birth weight group. '!he birth weight 

less ·than 18 kg', VJaS found to be detrimental for survivality of 

calves in this group. In Holstein Friesian group, the birth wieght 

had no influence on trortality rate. Birth weights less then 16 

kg and avove 37 kg. were detrirrental for survi vali ty of 'X' 

group of fenBle calves. 

In three breed crosses J birth weight of 25-32 kg. was 

better for survival of calves . . 



88 

Highest rrortali ty rate in calves was observed in the 7 th 

parity and the rates of 5urvivality in 5th and 9t11 p3rity were 

more than other parities. Differences in mortality due to 

different parities were not statistically significant (~.05). 

Highest rate of rrortality (6.25%) in stillbirLh was noticed in the 

8th parity and lower rates of stillbirth were observed in Ist,4th 

anti Stll pari ties ~t the x2 value (lid not shaN any significant 

(p~O.05) difference in stillbirth rate with the number of 

pariti'es. 

Times series analysis of the data on the calf mortality 

indicated that higher1rrortality rate was generally observed during 

the rront.h of November to February in roth neana tal and 0-1 year 

age group of calves. 

The highest seasonal index in neonatal calves was observed 

. ., 
in t11e nonth of November (129.03) follONed by January (118.32), 

December (117.74), September (111.57) and February (104.75). 

"ThOUg11 the lowest seasonal index was recorden in the month of 

August, young fenale calves were in rrore exx(lfortable condition in 

respect of mortality during ~Brch to June, as low order seasonal 

indices were observed in these rronths. 

An increasing pattern of· nortali ty not iced in the cal ves 

(birth to 1 year of age) from August to Decerriber and declining 

trend of nortality pattern was observed from February to May. The 

12 rronth lIDving averages revealed that the percentage of higher 

I,TOrtality (;;'100%) observed in February, March, October, November 

and December. 

Based on the post rrortem refX)rt, the jJ1'1fDrtant causes of 

death in calves 0-1 year of age were recorded as diarrhoea, 
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pnel11TOnia, aebili ty, tuberculosis etc. The propJrtional ITDrtali ty 

rate due to the a1::ove causes were workeC1 out as 27.7%, 25.00%, 

12.08%, 5.21%, 2.9% respectively. 

In 0-1 year age group, overall death rate due to different 

causes togetJler was recorded as 295. 20 per 1000 anima.ls, wi th 

maximum rate of 48.39 per 1000 calves observed in 14-21 days. The 

highest mortality rate due to diarrhoea was observed in 7-14 days 

(21.12/1000) where as higl1est nortality due to pneuTTonia noticed 

in 42-49 days (12.34/1000). 

The number of deaths due to Iffijor causes in different m::>nths 

varied considerably. An increasing death rate due to diarrl10ea was 

noticed from July to December (35.00 to 67.50/1000) where as 

rrortality rate due to pneurronia was higl1er during March, July, 

August, November and December (ranged 51.50 to 65.62/1000). 

Relative proportion of c1eaths due to disgestive disorder was 

consistently higher than respiratory disorder through out the 

distribution of 12 rronths except in January I May, August and 

Septariber .. 

The overall maximum mortality rate was 251.99 per 1000 

calves recorded in 1980 and minirrum rrnrtality 140.04 per 1000 was 

• 
observed in 1985. Deaths due to diarrhoea during 1980 to 1982 was 

hig1Jer than pneUIIDnia. 

Highest mortality rate due to pneumonia was observed in 1986 

(62.32/1000) .. TIle highest nnrtality due to dl..:)i1ity was accounted 

in 1983 (20.09/1000) where as higher death due to tuberculosis was 

recorded in 1985, 1986 and 1987. 
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