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SUMMARY 
 

Physical body condition of cows reared under tropical and subtropical conditions had an effect on 
productive and reproductive traits. The reproduction efficiency is considered an important factor affecting the 
production and economic efficiency of dairy cows. The present study was designed to investigate the effect of 
dam body condition score and season of calving on productive and reproductive performance of dairy cattle 
under hot condition. Data were collected from thirty Friesian cows raised at the experimental Farm, College of 
Agriculture and Veterinary Medicine, Qassim University through 2013-2015 in summer and winter seasons. The 
body condition score (BCS) was recorded on scale 1 to 5. Cows were weighed at calving and body activity was 
determined. Physiological parameters (Rectal temperature, Respiration rate and Pulse rate) were measured. 
The traits studied represent total milk yield, daily milk yield, first estrus after calving, calving to conception 
interval (days open), number of services per conception, estrus rate, pregnancy rate. Two way analysis of 
variance was used with BCS and season of calving as fixed effect. 

The results showed that the physiological parameters increased in hot season. The cows with BCS of 3 to 4 
can decrease their physiological parameters. Cows calved in hot season have lower weights, milk yield and 
body activity. Cows with BCS of 3 showed the highest movement and the heaviest amount of milk yield. Low 
reproductive performance was found for cows calved in summer season. It could be concluded that Friesian 
cows in tropics and subtropics had an ability to survive and adjusted their body to withstand high ambient 
temperature. Body condition score is considered an important factor to reflect ability of Friesian cows raised in 
hot environments.  
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INTRODUCTION  
 

Food and water security will be one of the other 
priorities for humankind in the 21st century, therefore 
the demand of milk and meat from animal will 
increase in the next decades. High environment 
temperatures may compromise reproductive 
efficiency of farm animals and hence negatively 
affect productivity of milk and meat. Reproduction 
efficiency is a major factor affecting the production 
and economic efficiency of dairy cows. Many reports 
showed that heat stress is the major environmental 
factor responsible for lower fertility in dairy cows 
during the summer months in hot areas of the world 
(Roth et al., 2000 and Rensis & Scaramuzzi, 2003). 
Ghosh et al. (2017) pointed out that the heat stress 
reduced milk production and body weight of dairy 
cows. Rensis et al. (2002) reported that heat stress 
reduces conception rate during the hot season. The 
efficiency of follicular selection and dominance are 
also altered during heat stress, with adverse effects 
on the quality of ovarian follicles (Badinga et al., 
1993). The milk yield of dairy cows  reared under 
temperate condition was higher than those of tropical 
and subtropical countries (Usman et al., 2013). The 
present work was carried out to study the effect of 
season and body condition score on productive and 
reproductive performance of dairy cattle. 

 

MATERIALS AND METHODS  
 

Animals and management: 
The present study was carried out on thirty 

Friesian cows in third lactation through 2013-2015 
(ten cows calved during Dec., 2013 and Jan 2014, 
fifteen cows were calved during August 2014 and 
five cows were calved during Dec., 2014 and Jan 
2015). Dairy cows raised at the experimental Farm, 
College of Agriculture and Veterinary Medicine, 
Qassim University. Artificial insemination is main 
activity of the farm. The cows were artificially 
inseminated mated 45 days to two months after 
calving. The heifers were mated when they reach 
weight of 320-350 kg. The procedures of the 
experiment were carried out according to the 
principles and regulations of the Ethics Committee, 
Qassim University. The cows were housed in open 
housing with propellers fitted with water sprays. 
Machine milking was performed for lactating cows 
twice daily at 6.0 a.m. and 16.0 p.m. Drying off of 
the cows is practiced when the production drops to 2-
5 liter of milk per day and practiced two months 
before calving. Animals were fed ad libitum available 
berseem (medicago sativa) or 3 kg alfalfa hay and 3 
kg commercial concentrate mixture besides 2 kg 
barely. The chemical composition (% DM) of 
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commercial concentrate mixture was tabulated in 
table 1. Water was offered to animals at all day times. 

Salt bricks were available at pen with free access. All 
animals were healthy. 
 

Table 1. Chemical composition (% DM) of commercial concentrate mixture. 
Chemical composition  (% DM) 
Crude protein 16.0 
Crude fat 3.5 
Crude fiber 6.0 
Ash 7.0 
Salt 0.9 
calcium 1.0 
phosphorous 0.6 
IU/g VA 8.0 
IU/g VD 2.0 
IU/kg VE 10.0 
DE (Kcal/kg DM) 2800.0 
 

Climatologically description of location: 
 The experimental Farm, College of Agriculture 
and Veterinary Medicine, Qassim University is 
located at Melida area to the west of buraidah at a 
Qassim state. The province is located in the center of 
Saudi Arabia approximately 400 km northwest of 

Riyadh, the capital. The land's height in Qassim is 
about 600–750 meters above sea level, and it glides 
from west to east in general. Qassim region is 
characterizes with desert climate. The average 
temperature is ranged 40 - 44 ᵒC in hot season and 7-
13ᵒC in cold season (table 2). 

 

Table 2. Average of temperature (°C) and humidity (%) through years of 2013-2015 of Qassim region, 
Saudi Arabia 

2013 2014 2015 months 
low High Humidity low High Humidity low High Humidity 

January 2 30 20 2 28 18 0 31 15 
February 5 23 17 9 19 27 3 32 17 
March 8 36 13 14 22 44 12 39 15 
April 15 37 13 19 39 14 13 42 11 
May 28 29 21 24 44 11 22 45 11 
June 26 36 18 25 45 9 25 45 10 
July 27 44 9 25 45 9 25 45 7 
August 35 46 19 25 46 10 26 47 10 
September 18 44 13 23 44 10 23 44 11 
October 13 39 18 18 40 14 20 41 13 
November 10 33 52 7 34 16 12 33 29 
December 2 29 43 7 29 30 3 30 34 
Source http://www.timeanddate.com/weather/saudia/buraidah/climate 
 

Data Collecting : 
Data were collected from thirty dairy cows Data 

were collected from thirty dairy cows through years 
2013-2015 within two seasons; represented summer 
season (Jun-Sept) and represented winter season 
(Oct-Jan). Body weight at calving was measured 
using a weight tape which transform the girth 
circumference (cm) to estimate weight (kg). 
Immediately behind the front legs, over the heart is 
the spot. Tighten the tape too much and you under 
estimate the weight. Pull to lightly and you over 
estimate the weight. Body temperature was measured 
by electronic thermometer, which was inserted into 
the anus and then measure the body temperature. 
Pulsation rate was measured through coccygeal artery 
by pressure the artery for 1 minute. Respiration rate 
was determined by observing the movements chest. 
Body temperature, pulsation and respiratory were 
measured daily in the morning. Body activity was 
measured by using activity device pedometer (solar 
power pedometer, body sculpture company, China), 

which is fixed on neck collar. The measurement was 
taken twice per day at the time of milking. The body 
condition score was measured by visual observation 
and manual assessment to a scale of five-point, 1 = 
extremely thin to 5 = extremely fat (Heinrichs and 
Ishler, 2011).     

The parameters studied represent physiological 
parameters, weight at calving, body activity 
(movement), total milk yield, daily milk yield, first 
estrus after calving, calving to conception interval 
(days open), number of services per conception, 
estrus rate and pregnancy rate. 

 

Statistical analysis: 
Data were analyzed using proc GLM procedure 

according to SAS (2000). The model included season 
of calving and body condition score as fixed effect, 
was as follows:  Yijk = µ + Si + Bj + (SB)ij + eijk 
where: 
 Yijk = an observation taken on the kth animal, µ = 
overall mean, Sj = a fixed effect of the ith season 
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(i=winter to summer), Bj = a fixed effect of body 
condition score, (SB)ij = interaction between season 
and body condition score  and eij = Random error 
assumed to be independent by and normally 
distributed with mean = 0 and variance = σ2. Duncan 
multiple range test was conducted to determine 
differences among means, using 5% significant level. 

 

RESULTS  
 

Results in Table 3 showed that the physiological 
parameters increased in hot season. The body 
temperature of cows was similar during cold and hot 
season while it was recorded the highest degree for 
cows with BCS 2 and there were smaller differences 
in the other BCS of 3 and 4 degrees. BCS had 
significant differences. Respiration rate significantly 
increased in hot season. The cows with BCS 2 degree 
showed the highest rate. The differences between 
BCS were significant (P<0.01). The same trend was 
observed for pulse rate where cows calved in hot 
season had highest rate. Pulse rate significantly 
decreased as the BCS degree increased. 

The productive traits are summarized in Table 4. 
Cows calved in hot season have lower body weights 
at calving,  lower daily milk yield and lower amount 
of total milk than those calved in cold season. Cows 
calved in hot season showed higher movement than 
those in cold season. However season of calving had 

significant effect on all productive traits except body 
weight at calving. Increased BCS at calving resulted 
in heavier body weight. Cows with BCS grade 3 
showed the highest movement and gave the heaviest 
amount of daily milk yield and total milk yield. In 
general BCS had significant effect on productive 
traits. 

Table 5 summarizes the effect of season of 
calving and body condition score degrees on 
reproductive performance of Friesian cows. Lower 
reproductive traits were found for cows calved in hot 
season where they needed more numbers of services 
and showed longer days for first estrus after calving 
and longer days open. Regards to estrus rate and 
pregnancy rate were lower in cows calved in hot 
season. Highly significant effect of season was found 
for days to first estrus after calving, days open and 
pregnancy rate. Results in Table 5 indicated that 
cows with third degree BCS had the lowest days 
open and highest pregnancy rate. Equal rate of estrus 
was observed for body condition score 3 and 4. Cows 
with grade 2 showed lowest number of services and 
lowest days to the 1st estrus after calving. BCS had 
highly significant effect on all reproductive traits 
studied except days to 1st estrus after calving and 
days open.  
  

 

Table 3. Effect of cold and hot season and body condition score (BCS) on physiological parameters of Friesian cattle 

 Rectal temperature 
(°C) 

Respiration rate 
(count/minute) 

Pulse rate 
(count/minute) 

Season     
    Cold 38.5 21.6b 56.2b 

    Hot 38.8 46.2a 73.8a 

BCS    
    2 38.9a 34.8 68.3a 

    3 38.4b 34.3 65.3ab 

    4 38.5b 32.6 61.4b 

SEM 0.09 4.1 3.07 
Significance     
    Season  NS ** ** 
    BCS * NS * 
    Season x BCS NS ** ** 
SEM: standard error of the mean. 
a, b - Values in column with different letters differ significantly , *(P < 0.05), ** (P < 0.01).      NS not significant 
 

Table 4. Effect of cold and hot season and body condition score (BCS) on productive performance of Friesian cattle  

 Body weight (kg) Movement (move) Daily milk yield (kg) total milk yield (kg) 
Season      
    Cold 597.01 206.84b 18.13a 5077.62a 
    Hot 559.54 277.04a 16.80b 4406.34b 

BCS     
    2 434.1b 135.05b 14.44b 3996.46b 
    3 630.74a 296.21a 21.26a 5798.80a 

    4 670.0a 294.56a 16.70b 4430.69b 

SEM 16..7 32.1 0.37 447.35 
Significance      
    Season  NS ** * * 
    BCS * ** * ** 
  Season x BCS * ** * * 
SEM: standard error of the mean.  a, b - Values in column with different letters differ significantly , *(P < 0.05), ** (P < 0.01). 
NS not significant 
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 Table 5. Effect of cold and hot season and body condition score (BCS) on reproductive performance of 
Friesian cattle  
 No of 

services 
1st estrus after 
calving (day) 

Days open 
(day) 

Estrus rate (%) Pregnancy rate 
(%) 

Season       
    Cold 2.2 73.07b 89.14b 95.24a 72.86a 

    Hot 2.4 106.86a 162.88a 83.33b 19.82b 

BCS      
    2 1.86b 83.5b 149.65a 67.86b 14.29b 

    3 2.36a 85.92b 92.45b 100.0a 66.43a 

    4 2.68a 100.49a 135.94a 100.0a 58.30a 

SEM 027 9.10 12.75 4.82 7.11 
Significance       
    Season  NS ** ** * ** 
    BCS * * * ** * 
   Season x BCS * ** * ** ** 
SEM: standard error of the mean. 
a, b - Values in column with different letters differ significantly , *(P < 0.05), ** (P < 0.01).            NS not significant 
 
DISCUSSION 

 
The present results showed that cows had an 

ability to survive under high ambient temperature. 
They increased the physiological parameters (rectal 
temperature, respiration rate and pulse rate) to 
increase cooling of their bodies and adjusted the high 
temperature. These results are in agreement with 
results of (Maurya et al., 2007; Bhan et al., 2012; 
Kumar et al., 2017 and Pandey et al., 2017). Rectal 
temperature is used as a good guide for thermal 
balance in dairy cows reared under hot environments 
(Rejeb et al., 2016 and Ghassemi Nejad et al., 2019). 
Many authors illustrated the increasing of 
physiological parameters to the neural signals to the 
hypothalamus as a reaction of skin receptors which 
resulted in increasing respiration rate (Haidary and 
Ahmed, 2004) while increasing blood flow to the 
surface of the skin resulted in an increase of pulse 
rate (Marai et al., 2007). Also, many studies pointed 
out that animals reared under hot temperature 
increased their respiratory rate for cooling body 
temperature (Indu & Pareek, 2015; Ghosh et al., 
2017 and Rashamol et al., 2018).  

In this study, there is a clear reduction in 
productive and reproductive efficiency of cows 
during the hot season. The common situation that 
often occur in cattle during hot weather is losses 
body weight which leads low production and 
reproduction performance. The productivity of cow 
was greatly affected by a rise in environmental 
temperature where any increase in environmental 
temperature has a direct negative effect on milk 
production by reduce feed intake which is directly 
associated with negative energy balance, which 
largely responsible for the decline in milk synthesis 
(Wheelock et al., 2010 and Rejeb et al., 2016).  

High air temperature led to reduction of cellular 
functions by direct alteration and impairment of 
various tissues or organs of the reproductive system 
(Das et al., 2016). Based upon these adverse effects 
of heat stress on follicular estradiol production and 
follicle dynamics, it is not surprising that heat stress 

reduces the length and intensity of estrus. In present 
study, estrus rate was significantly evident during 
cold season than hot season and the first estrus after 
calving was longer in hot season than cold season. 
This result is in agreement with Ghosh et al. (2017) 
who found that heat stress resulted in low function of 
cellular and reduce estrus rate. Perea et al. (2006) 
reported that cows during the summer showed half 
mounts per estrus. On a commercial dairy in Florida, 
undetected estrous events were estimated at 76 to 82 
% during June through September compared to 44 to 
65 % during October through May (Thatcher and 
Collier, 1986). Heat stress reduces the length and 
intensity of estrus besides increases incidence of 
anestrous and silent heat in farm animals (Singh et 
al., 2013). The present results showed that season of 
calving had significant effect on most reproductive 
traits studied in favor of cold season. Similar trend 
was found by Dash et al., (2016) who reported that 
cows calved in summer season had the longest 
service period and had the lowest pregnancy rate. 
Multifactorial mechanisms involved in reducing 
fertility of dairy animals depending on the magnitude 
of heat stress. Heat stress reduces oocyte 
development by affecting its growth and maturation 
(Singh et al., 2013). Moreover, 80% of estrus may be 
unnoticeable during summer (Rutledge, 2001) which 
further reduces fertility. Plasma follicle-stimulating 
hormone (FSH) surge increases and inhibit 
concentrations decrease during heat stress leading to 
variation in follicular dynamics and depression of 
follicular dominance that could be associated with 
low fertility of cattle during the summer and autumn 
(Roth et al., 2000). Recently, heat stress decreases 
fertility by diminishing quality of oocytes and 
embryos through direct and indirect effects (Lacerda 
and Loureiro, 2015) where the oocytes of cows lose 
their competence for fertilization (Gendelman and 
Roth, 2012).  

Regards to the effect of body condition score 
(BCS) on productive and reproductive performance, 
the present results showed that BCS had significant 
influence on both performance in favor of cows with 
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3 and 4 BCS. These results are in agreement with 
those reported by Berry et al. (2007), Roche et al. 
(2007) and Alphonsus et al. (2014) who explained 
the high milk yield or high reproductive traits with 
increased BCS at calving to the increase in DMI and 
to good health of udder. 

   
CONCLUSION       
 
 Results from the present study throw a light on 
the ability of Friesian cows to withstand the hot 
climate. Body activity, milk yield and reproductive 
traits are affected by season of calving especially hot 
season. BCS at calving is considered an important 
factor for checking the economic efficiency of cows 
under tropical and subtropical areas. The results 
indicated that BCS between 3-4 is required to realize 
high productive and reproductive performance of 
cows under high ambient temperature.     
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  تاجى والتناسلى لأبقار الفریزیانلإنتأثیر درجات الجسم وموسم الولادة على الصفات الفسیولوجیة والأداء ا
  

  ٢-١ مجدى عبد السلام، ١محمد عطیة

  

 جامعة ،اعة كلیة الزر، قسم الإنتاج الحیوانى-٢،  المملكة العربیة السعودیة،٥١٤٥٢ القصیم ،جامعة القصیم،  كلیة الزراعة والطب البیطرى-١
  مصر، ٢١٥٤٥ الاسكندریة ،الاسكندریة

  
ًتعتبر الكفاءة التناسلیة عاملا ھاما و. اثرت حالة جسم الأبقار المرباة في المناطق الاستوائیة وشبھ الاستوائیة على الصفات الإنتاجیة والتناسلیة ً

 .یؤثر على الكفاءة الإنتاجیة والاقتصادیة للأبقار الحلابة
دراسة لمعرفة تأثیر درجة حالة الجسم وموسم الولادة على الأداء الإنتاجي والتناسلي للأبقار الحلابة المرباة تحت الظروف تم تصمیم ھذه ال

كلیة الزراعة والطب البیطري ، جامعة القصیم خلال فصول تم جمع البیانات من ثلاثین بقرة فریزیان مرباة بمحطة الأبحاث التابعة ل. الحارة
 ووزن الأبقار عند الولادة وتقدیر قیاس ٥ إلى ١على مقیاس من ) BCS(تم تسجیل درجة حالة الجسم . ٢٠١٥-٢٠١٣الصیف والشتاء لأعوام 

، إنتاج الحلیب الیومي،  إجمالي إنتاج الحلیبوتم تقدیر). درجة حرارة المستقیم ، ومعدل التنفس ومعدل النبض(نشاط الجسم والمعاییر الفسیولوجیة 
. ، عدد التلقیحات اللازمة للاخصاب، معدل الشیاع ومعدل الحمل) أیام مفتوحة(أول شیاع بعد الولادة ، طول الفترة من الولادة التلقیح المخصب 

مقاییس الفسیولوجیة ازدادت في الموسم الحار وان الأبقار ذات درجات أظھرت النتائج أن ال. وحللت البیانات باستخدام تحلیل التباین ثنائى الاتجاه
٤-٣ BCSاظھرت الأبقار التى تلد في الموسم الحار انخفاض فى أوزان جسمھا وفى إنتاجیة .  یمكنھا أن تقلل من المعاییر الفسیولوجیة الخاصة بھا

اوضحت النتائج ان اقل أداء تناسلي كان فى .  وأكبر كمیة من الحلیب بأعلى حركةBCS ٣وامتازت الأبقار ذات درجة. الحلیب ونشاط الجسم
یمكن أن نستنتج أن الأبقار الفریزیان المرباة في المناطق الاستوائیة وشبھ الاستوائیة كانت لدیھا القدرة على البقاء . الأبقار الوالدة في موسم الصیف

ًوتعتبر درجة حالة الجسم عاملا مھما تعكس قدرة الأبقار الفریزیان للمعیشة في . العالیةعلى قید الحیاة وتعدیل أجسامھا لتتحمل درجات الحرارة  ً

 .البیئات الحارة
  

 


