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EFFECT OF FIXED AND CONTINUOUS NON-GENETIC
FACTORS ON CALF BIRTH WEIGHT*
Petrovic. M. D . Bogdanovic, I, Rogosavlevié-Boskovic, S., Petrovic: MM,
Dokovic, R Rakompac, S, Doskovie, 1!

SUMMARY: Cantle reproduction ts a highly important field and complex stage of production with large reserves of

milk, meat. breeding cattic and by-products

In scientific hiterature, fertility is generally assessed through age at first conception, gestation length. length of ser-
vice period, calving interval. and calf birth weight.

Determination of the effect of particular nor-genetic factors on the ahove traits is a vital step in cattle breeding and
reproduction

Calf weight is governed by both genetic and non-genetic factors Among non-genetic factors, the fixed efiects com-
monly evaluated are effects of breeding region, season of birth. calving season, year of birth. calt sex and their inter-
actions, and continuous or regression effects include age at first conception or calving,

The effect of fixed and continuous non-genetic factors on calf hirth weight was analysed m [ 151 Simmental calves
m three breeding regions. with the effect of breeding region, parity group. calf sex. and breeding region x calving
scason interaction being statistically very significant (P < 0.01). Birth weight was significantly (I < 0.05) affected
by year of birth and calving season, whereas the fixed effect of hirth season and the contmuous effect of age at first
conception were non-significant (P > 0.08)

The coefficient of determination (R2) showing the level of variation in calf birth weightas explamed by the effect of
fixed and continuous non-genetic factors fitted in the mode! was 0.325

Key words: Simmental breed. calf weight, fixed non-genetic effects, continuous non-genetic cftects, coetticient of
determination

Introduction

Cattle reproduction is a very imponant rescarch field and a highly complex stage of cattle production securing
feserves of milk, meat, breeding herds and by-products. At the current level of development of agricultural produc-
tonand animal scienee, the issue of milk and meat production is considered less serjous than that of cattle reproduc-
fon management Cattle reproduction physiology is a complex field affected by a range ofendogenic and exogenic
actors more intenscly than any other stage of cattle production. Aenhelt et al_ (1968) note that there 15 a cow pro-
ctivity limat beyond which normal fertility cannot be maintained.

The effect of fixed and continuous non-genetic factors on reproductive traits and cal f birth weight was studied
iy many national and foreign authors [6, 7, 8.9, 3,5, 12,2, 10, 11, 4], "

The objecuve of this study was to analyse data on the fertility of Simmental cows to determine and assess fac-
ors that affect variability of calf birth weight

Material and Method

The effect of fixed (breeding region, calving season and birth, year of birth, calf sex and ineraction breeding re-
jon x calving season) and continuous or regression environmental factors (age at first conception) on calf birth
reight was evaluated in 1151 Simmental calves using the general linear model that ensured simultaneous analysis
fdiffering cffects. regardless of whether they were categorical or continuous in character. The general linear model
wolved the use of the least squares method for the evaluation of the effects and testing of the hypotheses, according
rthe following model:

vijklmn =m + Ri+ Pj + Sck +Sbl + Ybm + Sn + RScik + bl(x1- 1)+ enkimn.
there
klmn - individual cow of the i-th rearing arca, j-th parity group, k-th season of calving, I-th season of birth, m-th
ear of birth and n-th sex of calf),
{ -overall population mean under identical distribution of all classes of effects (R, P, Sc. Sb. Yh. §. YbSh).
1 - fixed effect of the i-th rearing area (1-3),
| - fixed effect of the j-th parity group (1-5).
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Sck- fixed effect of the k-th scason of calving (1-4),
Sbl — fixed effect of 1- th season of birth, (1-4),
Ybm — fixed effect of m-th year of birth (1-10),
Sn -fixed effect of the n-th sex of calf (1-2),
RScik - fixed effect of the i-th rearing area x |-th season of calving (1-12),
bl - linear regression coefficient of the effect of age at tirst conceptign and
eijklmn - other non-determined effects
Further analysis of service period shows results of the analysis of variance using the above model, | ¢ signifi-
cance of factors. as well as the coefficient of determination (R2), denoting the remainder and the model vartance di-
vided by 100, respectively

Results and Discussion

The effect of systematic environmental factors on calt birth weight was analysed by calculating the least
squares means (L.SM) and standard errors of the means (SELSM). The results of the analysis are given i Table |

Table 1. Least squares means, standard errors of the means and significance of the effect ol systematic factors
and age at first conception on calf birth weight (CBW) !

Systematic cffecets Llfall‘binlywcig‘h! -CBW (kg)

’ N L LSM ; SEisu
jumE 1151 ! 072 | 0,155
Breeding region o i o i
I , 7 366 ; 3912842 0271386
1 - | 563 { 4021492 0 190488
11 { 222 i 4464414 | (347099
Feyy e P = - 112,147
Panity groups B f 2ic
1(1) B | 42 3925620 0157488
11(2) S ! 249 40.24096 0327902
1Q3) - 249 412409 0346441
1V (4) ] 48 41.35081 0410425
V (5 i ostali) o 163 41.89571 0.405093
Fe - l 13,06
Scason of calving ] (A -
| —_ 319 4128527 0272144
1 | L. 4014643 0365201
1l =g 248 . 4001210 0.307522
1V 304 | 4124671 I 0.287101
Foo TRSCER e ; 357
Season of birth S
0 e 322 40.64596 0314039
1l o s 4045231 | 0275366
[ 7 200 39.65500 | 0.406702
v R | 304 41.79934 ; 0262617
F“’ . __J: S N 2.51)-:.

Calf sex i - A |

I i 1 4231524 . 0.214215
1l . 580 39.15690 : 0.203556
Fi - J - 165.22"

Year of burth Bl |

[ - 0,020° '

Breeding region x scason of calving _' :

Few 6218

Age at first conception

Feg. - . 0,016" i

Coefficient of dewrmination — R’ . 0.325" -
NS-P 0us =P 005 *-P 00
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Breedme rezion had avery signifrcant effect on calt birth weight. Calf weight onandividual tarms in the Rudno
reson (11 was highly sigmiticantly hagher (P« (0 01) compared to farms in Zlatbor (1) and Cagak (111) regions

Calf birth weight increased with cow age. Calf weight at the fifth and suceeding parturitions was highly sigmi-
cantly igher (P <0 01) compared to hirth weight at the first four parturitions.

Calf birth weight was also affected by calving scason through climate and type of feeds used Namely, calt
weight during the spring (1) and winter (IV) calving scasons was significantly higher (P < 0.03) than during the sum-
mer (11) and autumn (111) seasons

Calf buth season did not have asignificant eftect (I' > 0 05) on calf birth weight

Calf sex highly significantly (P < 0.01) affected calf birth weight, which was about 3 kg mgher i male calves
than in females

The effect of vear af birth on calf birth weight was assessed over a period of ten years (1908-2007), and was
found to be significant (P = 0,01), depending primarily on feeding conditions

The breeding region x calving season interaction as a fixed factor had avery sigmficant ettect on (P < 0.01)on
calf birth weight. whereas the continuous or regression effect of age at first conception was found to he non-signifi-
cant (P> 0.03).

In their study on the effect of non-genetic factors on reproductive traits n Simmental cows. Petrovic DM et al
(2007) reported avery significant effect of group of parturition, calf sex, birth type and their interaction on calt birth
weight, whercas the effect of calving season was significant

Given the fact that the fixed non-genetic e ffects fitted into the model had very significant and siznificant etfects
an calf birth weight. the eoefficient of determination (R2), indicating the level of variation i calf irth weight as ex-
plamed through the cffect of non-genetic factors included in the model, was rather high - 0325 or 32 5% The coef-
ficient of determimation for calf hirth weight was reported to be even higher (0.522 or 52 2%) Iy Petrovic D M .
(2008)

Conclusion

[he effect of fixed and continuous nov'l-geucnc tactors on calf birth weight was analysed m [151 Simmental
cilves m three breeding regions, with the effect of breeding region, parity group. calf sex, and breeding regron x
calving season interaction being statistically very sigmficant (P < 0.01).

Birth weight was significantly (P < 0.05) affected by year ot birth and calving season, whereas the fixed eftect
of hirth season and the continuous effect of age at first conception were non-significant (1" = 0 05)

I'he coefficient of determination (R2) showing the level of variation in calf birth werght as explained by the et
fect of fived and continuous non-genetic factors fitted in the model was 0.325
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