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INTRODUCTION 
Beef cattle breeding in Brazil is based on zebu cattle which are well adapted to the tropical 
environment and reared in a pasture based system, thereby competitive within the globalized 
beef production system. The reproductive efficiency of these herds is one of the principal 
factors involved in total efficiency and therefore important in breeding programs. It is 
important to recognise which environmental factors are important influences on the 
reproduction and production traits to optimise efficiency within a herd. 
 
In the Nellore breed, various studies (Nájera et al., 1991 ; Souza et al., 1994) identified sources 
of non-genetic variation on production and reproduction traits, but there is a need to study these 
sources of variation within distinct environments, especially in a country such as Brazil where 
environments and breeding systems can vary widely between and even within regions. The 
objective of this work was to study the influence of some factors on reproduction and 
production traits in a Nellore herd in Mato Grosso do Sul State, Brazil. 
 
MATERIAL AND METHODS 
The data were collected on a herd of Nellore cattle from the California Farm, in the Mato 
Grosso do Sul State. The traits studied included weaning weight (WW, adjusted for 205 days), 
18 month weight (W18, adjusted for 550 days), scrotal perimeter at 550 days (SP18), true 
fertility (TF), calving interval (CI), age at first calving (AFC) and calving date (CD) of 
respectively 2952, 551, 549, 1749, 3069, 1080 and 4073 animals born between 1992 and 1999. 
The climate is characterised by two distinct seasons : dry (April to September) and rainy 
(October to March). Pasture was Brachiaria decumbens (85%) and Brachiaria brizantha 
(15%), with a mineral supplement offered ad libitum. A defined breeding season using AI was 
carried out in the rainy season. Females were inseminated twice and from the third 
insemination on a bull was used in natural breeding. 
 
Data was analysed using the General Linear Model procedure of (SAS, 1999) and the model 
included fixed effects of month and year of calving, calving order (except age at first calving) 
and calf sex (except (W18, SP18 and AFC). Principal component analysis was carried out 
using the PRINCOMP procedure (SAS, 1999). 
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RESULTS AND DISCUSSION 
The summary of variance analysis is in Table 1. There was a significant effect (P< 0.01) of all 
sources of variation studied on WW. 
 
Table 1. Summary of variance analysis for weaning weight (WW), 18 month weight 
(W18), scrotal perimeter at 18 months (SP18), calving interval (CI), age at first calving 
(AFC), True fertility  (TF) and  calving date (CD) in a Nellore herd 
 

  Mean Squares 
Source of Variation DF WW W18 SP18 CI TF AFC CD 
Sex  1 104940* - - 7779911 28849* - 102 
Month of calving (MC) 4  36349* 2023 48* 330673* 27020* 376807* 1334331* 
Year of calving (YC)   6a  1712* 120855* 481* 196383* 17338* 103283* 756* 
MC*YC 24b 5893* 1853 35* 25421* 1941* 37834 691* 
Calving number 7 2190* 1537 6 496412* 29008* - 49 
Error 2909d 333 1328 7 11307 743 27837 92 
R2 (%)  37 41 49 21 28 13 97 

 

a Degrees of freedom (DF) for WW within parenthesis; b DF for W18, SP18, CI, TF and AFC equal 3, 3, 
5, 5 and 7 respectively ; c.DF for W18, SP18, CI, TF and AFC equal 12, 12, 20, 20 and 28, respectively ; 
dDF of the error equal 524, 522, 3011, 1711, 1040 and 4005 for W18, SP18, CI, TF, AFC and CD, 
respectively ; *P < 0.001 ; **P < 0.05 
 
August was the most favorable month for WW (Table 2), which characterizes the end of the 
cold/dry season. Calves born in the dry season are weaned when pastures are plentiful which 
helped the calf and dam nutrition in later lactation, leading to higher weaning weights 
(Mascioli et al., 1996). This variation can be attributed to oscillations in the availability and 
quality of forage due to climatic conditions and nutritional, sanitary and reproductive 
management. Calving year effects were also observed by Nájera et al. (1991) and Mascioli et 
al. (1996). The interaction between YC*MC found in this study is a reflection of the above 
observations but there is always a tendency for greater weaning weights in August and 
September. Calf sex was also significant (P<0.01) for WW, males weighing 174 kg against 
162 kg for females., there being a difference of 7.4% in favor of males. This is in agreement 
with Arias and Slobodzian (1998) and Mascioli et al. (1996) who found 6.4% and 7.0% 
respectively. Calving number also affected (P<0.05) weaning weight which is in agreement 
with various authors (Arias and Slobodzian, 1998 ; Mascioli et al., 1996). An increase in WW 
from the first to third calving can be seen (Table 2), with a posterior stabilization to the fifth 
calving and a decrease from the sixth on. 
 
Only male calves had W18 information, and the mean weight was 281 ±  35.9 kg with a 
variance coefficient of 11%. None of the effects studied was significant for this trait, except 
calving year. Mascioli et al. (1996) also found a significant affect of calving year on W18.  
 
SP18 had a mean value of 26.4 ± 2.6 cm with a variance coefficient of 10%. The mean value 
found here is slightly lower than that found by Gressker (1998), but similar to Bergmann et al. 
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(1996). With the exception of calving number, all other effects significantly affected (P<0.001) 
this trait.  
Calving interval (CI) showed a mean value of 465 ± 106 days and a variance coefficient of 
22 %. This value is lower than that found by McManus et al. (2002), of 483 days, but similar to 
mean value of the literature (Nájera, 1990). If we consider that the desired CI is 365 days, the 
value found here should be reduced by 21.5%. YC and MC effects were important sources of 
variation. The year with the highest CI (1994) showed the worst distribution of rain, thereby 
contributing to a severe water and forage shortage, causing postpartum stress on the dams. 
Similar results were found by Miranda et al. (1982) in a Nellore herd. Calving number was also 
significant (P<0.001) showing heifers with slightly higher CI than the cows (Table 2). Calf sex 
did not affect CI, also in agreement with Cardelino and Pons (1987). 
 
Table 2. Means per month (MC) of calving, calf sex (S) and calving number (CN) 
 
Effect WW(kg) W18 (kg) SP18 (cm) CI (days) TF (kg) AFC (days) CD (days) 
MC Means ± SE.A 

August 179 ± 1  275 ± 7 28 ± 0.5   421± 6   160 ± 2  1333 ± 16  200± 0.5  
September 177 ± 1  287 ± 5  28 ± 0.5  437 ± 5  156 ± 2  1314 ± 12   46 ± 0.5  

October 168 ± 1  291 ± 4  27 ± 0.5  440 ± 5  145 ± 2  1269 ± 13  76 ± 0.4  
November 162 ± 1  283 ± 4  26 ± 0.5  450 ± 6  145 ± 2  1204 ± 15  107 ± 0.4  
December 156 ± 1  292 ± 5  26 ± 0.5  483 ± 4  134 ± 2  1243 ± 11  136 ± 0.4  
January - - - - - - 167 ± 0.4  

S        
Males 174 ± 1  - - 448 ± 3    153 ± 1  - 122± 0.2  

Females 162 ± 1  - - 445 ± 3  144 ± 1  - 122± 0.2  
Calv. No        

1 162 ± 1  282 ± 4  27 ± 0.5  517 ± 4  125 ± 2 - 122 ± 0.3  
2 169 ± 1  282 ± 4  27 ± 0.5    453 ± 4  145 ± 2  - 122 ± 0.4  
3 171 ± 1  287 ± 4  27 ± 0.5    433 ± 5  152 ± 2  - 122 ± 0.4  
4 171 ± 1  291 ± 4  27 ± 0.5    441 ± 6  152 ± 2  - 122 ± 0.4  
5 171 ± 1  290 ± 5  27 ± 0.5    434 ± 6  154 ± 2  - 122 ± 0.5  
6 169 ± 1  292 ± 5  27 ± 0.5    427 ± 8  155 ± 2  - 122 ± 0.6  
7 169 ± 1  278 ± 8  26 ± 0. 5   423 ± 10  155 ± 3    - 121 ± 0.7  
8 165 ± 1  280 ± 9   27 ± 0.5    440 ± 11  147 ± 3    - 122 ± 0.7  

AWeaning weight (WW), 18 month weight (W18), scrotal perimeter at 18 months (SP18), calving interval 
(CI), age at first calving (AFC), rue fertility (TF) and calving date (CD). 
 
According to Bergmann (1993) the use of CI may be biased as it can be calculated only in 
cows with at least two calvings and cows that calve early in the season are forced to wait for 
the start of the breeding season to be inseminated. In this work we also note that cows that 
calve in August and September have longer CI than those that calve in October and November.  
 
True fertility (TF) has a mean value of 144 ± 27 kg and variance coefficient of 19%. TF was 
significantly influenced (p<0.01) by year and month  of calving, the interaction between these 
effects and calving order. Calf sex was an important factor influencing TF, where cows with 
female calves had a value of 144 kg and those with male calves 153 kg. This is in agreement 
with McManus et al. (2002) who found values less than these (114 kg for cows weaning male 
calves and 112kg for female calves) and Campelo et al. (1999) found a mean value of 185 kg. 
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It can be seen that  the year with the worst TF (1994, 133 kg) was that where the worst rain 
distribution occurred. The age at first calving AFC was, on average, 1.279 ± 167 days of age 
(41.93 months ± 5.47) with a variance coefficient of 13%. This is similar to that found in 
literature revision by Nájera (1990). Month and year of calving were significant effects 
(P<0.001) for this trait. There is a reduction in the AFC from the month of August (table 2) 
where the highest AFC was 1333 days. The month with the lowest value was November. The 
year 1999 showed a slightly higher AFC, a year which had the lowest rainfall in 18 years 
(29.9% below the mean). According to Notter (1995), the use of AFC as a selection criteria is 
not valid in tropical countries as the breeds used are generally late maturing anyway and the 
heifers are often bred late by the farmers. 
 
Calving date was significantly influenced (P<0.001) by month and year of calving and their 
interaction, without any trend being evident over the years. Sex of calf and calving number did 
not affect this trait. 
 
CONCLUSION 
Various difficulties exist in the improvement of reproductive traits in cattle, probably due to 
the influence of the environment. The traits studied here should be corrected for environmental 
effects before evaluating bulls and cows for selection purposes. It should be noted that the 
values presented here refer to a specific management and environment conditions of the region. 
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