
LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLII (2), 2009, TIMIŞOARA 
 

 24   

INFLUENCE OF BIOCLIMATIC FACTORS IN TIED DAIRY COW 
SYSTEM ON HEALTH, PRODUCTION AND REPRODUCTION 

PARAMETERS  
 

T. PETRUJKIĆ1, B. PETRUJKIĆ1, I. JEREMIĆ2, RADMILA MARKOVIĆ1,  
JELENA NEDELJKOVIĆ-TRAILOVIĆ1, D. ŠEFER1 

 
1Faculty of Veterinary Medicine, Belgrade 

2PKB Corporation, Belgrade 
 

Summary 
 

 In last several years, rapid progress on the field of genetics in high yielding dairy 
cows around the world was done. On the contrary, reproductive efficiency has suffered a 
dramatic decrease since the mid 1980s. The reasons for the decline in fertility are 
multifactorial and cannot be solely attributed to an increase in milk production. 
 On high productive dairy farms, during all year round it can be seen that acting of 
bioclimatic factors leads to individual and herd disorders, by acting on health and 
reproductive parameters, accordingly lead to temporary infertility and lower conception. 
 Dysfunction of ovaries, cases of subclinic endometritis, disorders in reproduction 
cycle, disorders in ovulation and repeated heats have been recorded mostly during summer. 
Longer service period was notices as well as increased insemination index and lower fertility 
during summer time (June, July and August). Heat stress when temperature exceed 27°C 
disturbs mechanisms of heath and reproduction control and lead to lower milk production 
and reproduction in high productive dairy farms. During this period influence of bioclimatic 
factors can easily be seen and leads to lower fertility in both systems of husbandry (free or 
tied). In our paper we have monitored and analyzed fertility in total of 5272 dairy cows as 
well as influence of bioclimatic factors on fertility during summer time. 
 Key words: Insemination index, cow fertility, service period, heat stress. 
 

Profitability of high producing dairy herds depends on the fertility, and 
opposed to quick progress in genetics and management, reproductive efficiency of 
these animals is significantly decreased since the mid-80's (7). The reasons for this 
decline are multifactorial and can not be signed only to increased milk production 
(9). It is believed that heat stress during the summer months, especially in regions 
with extremely hot weather presents the main reason for reduced fertility high milk 
cows (6).  

Heat stress before insemination is very often brought to connection with 
reduced fertility (1, 10). Intrauterine environment is also violated in cows exposed 
to thermal stress and to changes such as reduced blood flow and increased body 
temperature (13). This change is in connection with the early embryonic mortality 
and unsuccessful insemination (11). 

Environmental temperature, relative humidity and air speed (wind) 
determine the degree of heat stress (12). Heat stress can be defined as any 
combination of environmental factors leading to the deterioration of conditions in 
comparison with the optimum conditions prevailing in the thermal comfort of 
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animals. Temperature-humidity index (THI temperature-humidity index) 
incorporates ambient temperature and humidity and is used worldwide to determine 
the influence of heat stress on high yield cows (4).  

Biotechnology methods: artificial insemination, oestrus induction and 
synchronization, embriotransfer, ovulation induction and other methods of planned 
activities in the physiological and reproductive processes, ensure the improvement 
and increase fertility in cows. Wider application of biotechnological methods 
involves the provision of optimal husbandry conditions in terms of nutrition, care 
and accommodation of animals (14).  

Intensive milk production in cattle focused on the profitability and maximum 
utilization of production traits is also a great demand and presents a metabolic 
burden for the organism. When production requirements exceed the physiological 
features of the body disorders of health and reproduction occur (14). Artificial 
insemination in cattle as measure of biotechnology has in great deal enabled 
industrial way of cow husbandry and implementation of the program selection and 
cross-breeding mostly thankfully to technology of deep freezing and storing of 
sperm bulls, i.e. use of sperm genetically the most valuable bulls. Biotechnology 
methods, induction and oestrus synchronization are important and frequently used 
in large agglomerations of cattle, but are especially in tied system very often 
followed by inadequate diet formulation and/or inadequate heat detection and 
therefore have limited success. Group synchronization of oestrus is important for 
beef cattle system in the so-called "cow-calf" or "suckling herd" in animals kept on 
pastures. This is significant because of smaller investments, cheaper feed and 
good fertility, which means 90-95% calving. Thus, high fertility can not be achieved 
in milking cows especially in animals with high genetic potential for milk production 
(14). 

Implementation of early gestation diagnosis by rectal palpation or by 
methods based on milk progesterone concentration (RIA and ELISA) and use of 
ultrasonography, after the 29th day post insemination provides better fertility. 
Cheapest and most widely used method of cow pregnancy diagnosis, rectal 
examination between the 35th and 45th days post insemination can increase fertility, 
shorten service period, reduce insemination index and intercalving intervals, but 
much less in the period of heat stress (2). 
 Hilary Dobson et al. (2) states that in 1960. year pregnancy rate of cows 
from first insemination was about 90% while in 2007 about 55%, and that is oestrus 
is shorter and influence of heat stress is much higher and reduces the success of 
artificial insemination. She also states that the progesterone test is non typical and 
that rectal control increases fertility of the cows. In cows with hard calving (assisted 
calving), laminitis and endometritis, service period lasts between 115 and 140 days 
compared with service period of cows without puerperal disorders where it lasts 
about 85 days. Uterine infections, longer lactations and age of the heifers at calving 
restrict fertility of cows, but very important issue is, and how nutrition affects 
reproductive performance.   
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Materials and methods 
 

In a period of 3 years, fertility of 5272 milking cows Holstein-Frisian breed 
on 4 large farms (I n = 1501; II n = 1382; III n = 1105 and IV n = 1284) in during 
three summer months was monitored. Cows were kept in the tied system, usually 
in the open stall. Average milk production by cows in lactation was 8,000 litters with 
the smaller variations during trial period. Postpartum therapy included treatment 
uterine and metabolic diseases. Program of reproduction management included 
rectal palpation and control of reproductive tract, state of uterus involution and 
ovaries in the first 6 weeks after calving. Diagnosed reproductive disorders 
(endometritis, piometra, cystic ovaries) were treated until healed. Uterine involution 
is defined as incomplete when the uterus is not returned in the pelvis to the 35th 
days after calving. In treatment of persistent corpus luteum and for acceleration of 
uterine involution preparations of luteolitic prostaglandin were used, beside them 
gonadorilizing hormone preparations and uterotonics were used. 

All cows were inseminated in optimal time, in oestrus (heat). Inseminated 
cows that have in a period shorter than 8 days displayed signs of oestrus again 
were excluded from these investigations. Diagnosis of pregnancy was mostly done 
by rectal palpation as well as ultrasonography, between 30th and 45th day after 
insemination.  

 
Results and discussions 

 
Results of average fertility (on monthly level) obtained in this trial are 

shown on a figure 1.  

 
Fig.1. Average monthly fertility of cows on 4 farms in a period of three years during 

summer (June, July and August months) 
 
Cow average monthly fertility on 4 farms in a period of three years during 

summer ranged from 4.01 to 9.17 per cent. On the basis of the results of the 
average fertility of cows on a monthly basis, for a period of 3 years it can be seen 
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that fertility in the summer months was significantly decreased compared to other 
months of the year (on the same farm). These findings are in agreance with 
findings of Hahn (5). Authors who have in their work used THI index point out that 
large value of this index 3 days before insemination lead to a reduce in percentage 
of conception. Heat stress may have negative impact on the development of 
follicles and disturb ovulation and embryo survival in the uterus up to 13 days post 
insemination. In their study, Lopez-Gatius et al. (8) have stated that the season 
(month) in which the insemination is done is factor which significantly affects 
ovulation. The same authors also said that the ovulation rate was 3.6 times lower in 
the warm period (May to September) compared to the colder period (October to 
April month). High yielding dairy cows are often exposed and metabolic stress, 
which altogether with other stressful elements in the warm period lead to endocrine 
disbalance and interfere with foliculogenesis (9, 12). Garcia-Ispierto et al. (6) in 
their paper concluded that high THI index is directly related to low fertility rate. 
Reduce in percentage of fertility from 33-35% to 21-27% when values of THI index 
greater than 75 units were observed by same authors. Our research has shown 
that increased number of cows had irregular oestrus cycle during these three 
summer months which was the case in 26% of cows compared to 13% during 
colder months. Also, the percentage of conception from first insemination was 
reduced from 60 to 54%. For maintaining normal fertility of dairy herds it is 
necessary to achieve fertility of 7.14% per month which is equal to the average of 
85% per year. This was not the case in our testing during summer months, other 
authors also agree with these findings (6). Total herd replacement of cows in our 
study was from 29.78 to 38.55%. 

It should be pointed out that in our climate daily temperature is often 
greater than 27º C in the period from the end of May to September. Reduced 
fertility of cows can be expected in this period, since it is well known that high 
temperature even one day after insemination significantly reduce the rate of 
conception, Ealy et al. (3). 

 

Conclusions 
 

High yielding dairy cows during warm period of year (June, July, August) 
when average daily temperature rises above 27º C and sometimes during day 
reaches 35º C have lower conception compared to cooler period of the year.  

In order to better understand the impact of high temperature on the 
production and fertility of high yielding dairy cows, it is necessary to monitor THI 
index which should be in optimal conditions of animal husbandry below 75 units. 

In general, it can be concluded that climatic factors have a significant 
impact on the rate of conception, especially in the period of 3 days before and 1 
day after artificial insemination. 

Beside improved conditions of husbandry on fertility of high yielding dairy 
cows is also influenced by milk profile (genetics), regular control of genital 
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apparatus, techniques of artificial insemination, nutrition, dry period and body 
condition, these factors should not be ignore when planning fertility herds. 
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