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ABSTRACT 

 
The objectives of the present study were to estimate mean, heritability, genetic and phenotypic correlations and genetic 

trend.   Data of 1776 records of Egyptian buffaloes, kept at Mehallet Mousa farm, Ministry of Agriculture, during the period from 
1972 to 2002 were used to estimate the genetic parameters for productive traits, total milk yield (TMY), 305-day milk yield (305-
DMY), lactation period (LP) and dry period (DP) and the reproductive traits were calving interval (CI) and days open (DO).  
Data were analysed using the software package VCE-6 Groeneveld et al  (2010).  Averages of TMY, 305-DMY, LP, DP, CI and 
DO were recorded to be 1057, 1000 kg, 226, 372, 538 and 224 days, respectively. In the first lactation and the corresponding 
numbers in the second lactation were 1446, 1364 kg, 253, 288, 503 and 188 days but in the third lactation were 1586, 1523 kg, 
253, 241, 477 and 160 days.  The heritability values estimated for the productive traits in the first three parities were generally 
low and ranged between 0.03 to 0.19 and the values for reproductive traits were usually close to zero in the second lactation 
0.001 and 0.0001, respectively.  Genetic and phenotypic correlations in the first parity among all traits studied were positive 
except the genetic and phenotypic correlation between DP and (TMY, 305- DMY, LP) was negative. Genetic correlation between 
LP and, (TMY, 305-MY, CI and DO) and between DP and (TMY, 305-MY, CI) were negative in the second parity, also genetic 
correlation between DP and (TMY, 305-MY, LP) and between 305-MY and (CI, DO), and between TMY and CI were negative 
in the third parity.  Annual genetic trend for milk traits in the first three lactations were negative for TMY, LP, 305-MY, CI and 
DO and ranged between -3.681 to -22.57 but it was positive for DP and ranged between 1.04 to 1.738. 
 

INTRODUCTION 
 

Buffalo (Bubalus bubalis) population in the 
world is estimated by 172 million head: 168 million are 
in Asia (97%) and 4 million heads (3%) are in Africa, 
mainly (2.3%) in Egypt (Borghese, 2011). According to 
Livestock development sector, Ministry of agriculture 
(2014) the buffalo population in Egypt about 4,949,262 
heads.  Buffaloes are an important species from a 
socioeconomic viewpoint, especially in developing 
countries, for their meat, milk and working ability.  
Buffalo milk is characterized by high fat content (7%), 
protein and total solids contents, thus reaching high 
yields in dairy products manufacturing and high 
revenues for the producers. However, selection for 
increasing milk production causes decline in milk 
quality and livestock reproductive efficiency.  
Heritability, as well as genetic and phenotypic 
correlations of productive traits are necessary for 
planning and choosing the proper techniques for genetic 
improvement of buffaloes.  The aim of the present study 
was to obtain the estimation of mean, heritability, 
genetic, phenotypic correlations coefficients and genetic 
trend between the above-mentioned traits in the first 
three lactations in dairy buffaloes.  

 
MATERIALS AND METHODS 

 
A total of 1776 normal lactation records of 

Egyptian buffaloes kept at Mehaleet Mousa farm, 
Animal Production Research Institute, Ministry of 
Agriculture, Egypt, during the period from 1972 to 
2002. Animals were kept in open sheds all the year. 
They were grazed on Egyptian clover berseem 
(Trifolium Alexandrinum), during December to May. 
During the rest of the year, the animals were fed limited 

amounts of berseem hay. Buffaloes are hand milked 
twice daily and they dried off two months before the 
calving date and they served not before two months 
after calving.  Heifers were served for the first time 
when they reach 330 kg / or 24 months. Traits studied 
are total milk yield (TMY), 305-day milk yield (305-d 
MY), lactation period (LP) and dry period (DP) where 
as the reproductive traits are calving interval (CI) and 
days open (DO). 
Statistical Analysis 

Data for each parity were analyzed using the 
software package VCE-6 (Groeneveld et al , 2010), 
using multiple analysis animal model. The model of 
statistical analysis for productive trait were used to 
determine variance and (Co)variance components, 
which included month and year of calving as a fixed 
effects and age at calving and days open was 
represented as a fixed covariate, and the additive direct 
genetic effect of animal and error as random effects. 
The same model was used to analyze the reproductive 
traits except days open which was replaced by total milk 
yield as covariate. The basic multiple model was as 
follows: 

Y= Xβ+ Za + e 
Where:  

Y = a vector of observations, β = is a vector of 
fixed effect, a = vector of direct genetic effects, and e = 
vector of residual effects. X and Z are incidence 
matrices relating records to fixed genetic effects, 
respectively.  

The estimated breeding values (EBVs) for all 
animals using (co)variances obtained by multi trait 
animal model for each separate parities. The genetic 
trend was obtained by regression of the breeding value 
for animal on the year of calving. 
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RESULTS AND DISCUSSION 
 

Unadjusted number of records, means, standard 
deviations (SD) and coefficient of variation (CV%) for 
productive and reproductive traits in the first three 
parities are presented in Table1. The present means of 
TMY and 305-DMY in the first parity were 1057 kg and 
1000 kg produced in an average lactation period of 226 

days and they were 1446 kg and 1364 kg at an average 
lactation period of 253 days in the second parity, while 
they were in the third parity 1586 kg and 1523 kg in an 
average lactation period of 253 days. In the present 
study milk yield was lower in the first lactation than the 
yield in the 2P

nd 
Pand 3P

rd
P lactation. The lactation milk yield 

increased with increasing lactation length. 
 

Table 1: Means, standard deviations (SD) and coefficient of variations (CV% ) for productive and 
reproductive traits in the first three parities of Egyptian buffaloes. 

Trait Parity 1 Parity 2 Parity 3 
 No. Mean ± SD CV%  No. Mean ± SD CV%  No. Mean ± SD CV%  
Productive 
TMY (kg) 
305-DMY(kg) 
LP (d) 

 
1259 
1259 
1259 

 
1057  ± 594 
1000  ± 514 
226  ± 113 

 
56.2 
51.4 
50.5 

 
1123 
1123 
1123 

 
1446  ± 678 
1364  ± 571 
253  ± 105 

 
46.9 
41.9 
41.5 

 
907 
907 
908 

 
1586 ± 667 
1523 ± 593 
253 ± 98.2 

 
42.1 
38.9 
38.9 

DP (d) 1593 372  ± 166 44.8 1237 288  ± 143 49.9 894 241 ± 120 49.9 
Reproductive 
CI  (d) 

 
1593 

 
538  ± 138 

 
25.7 

 
1237 

 
502  ± 128 

 
25.5 

 
892 

 
477  ± 113 

 
23.8 

DO (d) 1593 224  ± 141 63.2 1237 188  ± 127 68.2 892 160  ± 115 72.1 
TMY= Total milk yie ld (kg)                                        305-DMY= 305- day milk yield (kg)               LP= Lactation period (d)                        
CI= Calving interval (d)                                              DO = Days open (d)                                         DP= Dry period (d) 
SD= standard deviations                                              CV= coefficient of variation 
   

The present mean of TMY in the second and 
third lactation was higher than that of Mourad and 
Khattab (2009) 1427 kg in an average 305-DMY in 
Egyptian buffaloes.  While the present means of TMY 
and 305-DMY were lower than those estimates reported 
by Hitesh et al  (2012) with Nili-Ravi buffaloes who 
found that the average of total milk yield and 305-DMY 
were 2231 kg 2148 kg, respectively.  Higher yield than 
that noted in the present study has been reported by 
Afzal et al  (2007). They found that the value of TMY 
1832 kg in lactation period of 273 days were rewarded 
in Nili-Ravi buffaloes. Better feeding and longer 
lactation might be possible reasons for these differences.  
The mean values for DP, CI and DO were 372, 538 and 
224days respectively in the first lactation and the 
corresponding values in the second lactation were 288, 
502 and 188 days, respectively but in the third lactation 
those values were 241, 477 and 160 days, respectively.  
The results of Thiruvenkadan et al  (2010) were in 
agreement with these results, where these authors 
reported that the means of service period, calving 
interval and dry period in Murrah buffaloes were 254, 
560 and 251 days, respectively.  However, the present 
means of DO and CI were higher than that of results of 
Marai et al  (2009) who reported that the values of DO 
and CI were, 92 days and 403 days, respectively.  
Figure1 showed that the mean values for the productive 
traits in the first three parties and where as Figure 2 
showed the mean values for the reproductive traits in 
the first three parties.  The TMY, 305-day and LP 
increased up to third parity however, DP, CI and DO 
decreased with the advancement of parity. 

Table 2 shows heritability estimates for 
productive traits across all lactations were low and 
ranged between 0.03 to 0.19. These results indicate that 
the variation of these traits is due to environmental 

differences among individuals and, therefore, improving 
management and feeding could also improve the traits.  
Heritability estimate for TMY trait in all three lactation 
were lower than the estimate obtained by Tonhati et al  
(2000), Badran et al  (2005), Seno et al  (2010), 
Malhado et al  (2013) and Barros et al  (2014) which 
were 0.38, 0.58, 0.20, 0.28 and 0.31, respectively. 

The value of TMY in the first lactation (Table 2) 
has the same magnitude that those estimated by Rosati 
and Van Vleck (2002) and higher than that verified by 
Zinvand et al  (2010) which was 0.07.  The lactation 
period displayed a moderate estimate of heritability in 
the first and second lactation (0.17and 0.19) suggesting 
that this trait responds reasonably well to selection. The 
value for LP in the third lactation obtained 0.08 was 
similar to value reported by Barros et al  (2014).  
Heritability values for DP trait in the first and 3rd 
lactation were almost the same as reported by 
Thevamanoharan et al  (2002) which was 0.07 but it 
was lower than estimate obtained (0.13) by Aziz et al  
(2001). The heritability values estimated for 
reproductive traits calving interval and days open are 
usually close to zero in the second lactation 0.001 and 
0.0001, respectively which indicated that much of the 
variation of these traits is due to environmental 
differences among individuals, therefore improving 
management and feeding could also improve the trait 
indices. Heritability estimates were generally low for 
the all traits studied in the different parities. The 
heritability estimates obtained in this study are in 
agreement with those reported by Aziz et al  (2001), 
Thevamanoharan et al  (2002), Ramos et al  (2006) and 
Morammazi et al  (2007) for different breeds of 
buffaloes.  They also reported low heritability estimates 
for calving interval the values were 0.07, 0.04, 0.02 and 
0.085, respectively.   
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P1,2,3 = parity      TMY=  Total milk yield (kg)      305-DMY= 305- day milk yield (kg)      LP= Lactation period (d)    DP= Dry period (d) 

 

Figure 1: Means for productive traits in the first three parities. 
 

                              
P1,2,3 = parity                  CI= Calving interval (d)                               DO = Days open (d) 

 

Figure 2: Means for reproductive traits in the first three parities. 
 

Table 2: Heritability estimates and standard errors for productive and reproductive traits in first three 
parities of Egyptian buffaloes. 

Trait Parity 1 Parity 2 Parity 3 
TMY (kg) 
305-DMY(kg) 
LP(d) 

0.14±0.04 
0.10±0.04 
0.17±0.04 

0.14±0.06 
0.15±0.06 
0.19±0.07 

0.16±0.1 
0.18±0.1 
0.08±0.1 

DP(d) 0.08±0.03 0.03±0.02 0.07±0.1 
CI(d) 0.08±0.03 0.001±0.8 0.06±0.06 
DO(d) 0.07±0.03 0.0001±0.3 0.07±0.06 
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Table 3 shows the genetic and phenotypic 
correlations among studied traits. The estimates of 
genetic correlations for various production and 
reproductive traits in the first parity in the present study 
ranged from 0.20 to 0.99.  The genetic correlation 
between the traits 305-MY and TMY was high and 
positive 0.99. Similar results were obtained by Badran 
et al  (2005) they found high and positive genetic 
correlation between the traits 305-MY and TMY 0.96. 
Therefore, direct selection suggested that increase 305-
MY would also increase TMY.  The same results 
between the traits days open and calving interval 0.99.  
The genetic correlation between the traits MY and 
lactation length (LP) was high and positive 0.81.  
Malhado et al  (2009) reported a similar result, 0.89.   

Genetic correlation between DP and TMY, LP and 305-
MY  were negative -0.58, -0.58 and -0.55, respectively. 
These results show that the selection process of any of 
these traits is independent which indicated that selection 
for TMY, LP and 305-MY has no impact on dry period.   

Phenotypic correlation among all traits studied 
are positive except the phenotypic correlation between 
DP and TMY, 305- DMY, LP which were negative -
0.491, -0.479 and -0.518, respectively. These results are 
in agreement with Badran et al  (2005) they found 
negative phenotypic correlation between DP and LMY, 
305- DMY, LL which were -0.07, -0.04 and -0.07, 
respectively.  Also, Aziz et al  (2001) reported a similar 
result between DP and LP which was -0.37. 
 

 

Table 3: Genetic correlations (above diagonal), phenotypic correlations (below diagonal) for productive and 
reproductive traits in the first parity of Egyptian buffaloes. 

Trait LP TMY 305-DMY CI DO DP 
LP (d)  0.81±0.06 0.71±0.09 0.55±0.13 0.53±0.14 -0.58±0.17 
TMY(kg) 0.883  0.99±0.01 0.32±0.13 0.31±0.14 -0.58±0.17 
305-DMY(kg) 0.813 0.965  0.23±0.13 0.20±0.14 -0.55±0.16 
CI (d) 0.239 0.166 0.114  0.99±0.01 0.35±0.19 
DO (d) 0.257 0.185 0.135 0.931  0.36±0.19 
DP (d) -0.518 -0.491 -0.479 0.624 0.655  
 

Table 4 shows the genetic and phenotypic 
correlations among studied traits in the second parity.  
The genetic correlation between the traits 305-MY and 
TMY was high and positive (0.43). Therefore, direct 
selection to increase 305-MY would also increase TMY.  
Genetic correlation between LP and, TMY, 305-MY, CI 
and DO were negative -0.98, -0.59, -0.63, and -0.22 
respectively. Also genetic correlation between DP and 
TMY, 305-MY, CI were negative -0.23, -0.40 and -

0.76, respectively. This result shows that the selection 
process for any of these traits is independent that which 
indicated that selection for TMY, 305-MY, and CI has 
no impact on dry period. Phenotypic correlation among 
all traits studied is positive except the phenotypic 
correlation between LP and (TMY, 305- DMY, CI, 
DO). The phenotypic correlation between DP and 
(TMY, 305-MY, CI) and phenotypic correlation 
between DO and CI were negative. 

 

Table 4: Genetic correlations (above diagonal), phenotypic correlations (below diagonal) for productive and 
reproductive traits in the second parity of Egyptian buffaloes.  

Trait LP TMY 305-DMY CI DO DP 
LP (d)  -0.98±0.002 -0.59±0.007 -0.63±0.02 -0.22±0.01 0.29±0.01 
TMY(kg) -0.968  0.43±0.01 0.55±0.02 0.19±0.01 -0.23±0.01 
305-DMY(kg) -0.578 0.531  0.68±0.02 0.24±0.01 -0.40±0.01 
CI (d) -0.697 0.673 0.793  -0.34±0.03 -0.76±0.01 
DO (d) -0.209 0.203 0.237 -0.074  .29±0.01 
DP(d) 0.284 -0.268 -0.414 -0.654 0.376  
 

The genetic and phenotypic correlations among 
studied traits in the third parity are presented in Table 5. 
The estimates of genetic correlations for various 
production traits in the third parity in the present study 
ranged between -0.03 to 0.99.  The genetic correlation 
between the traits 305-MY and total milk yield (TMY) 
was high and positive 0.98. Therefore, direct selection 
to increase 305-MY would also increase TMY. Also, 
genetic correlation between the traits DO and CI was 
high and positive 0.99. On the other hand, genetic 
correlation between DP and (TMY, 305-MY, LP) were 

negative being -0.60, -0.63 and -0.48, respectively. 
Also, genetic correlation between 305-MY and both CI 
and DO and genetic correlation between TMY and CI 
were negative. These results showed that the selection 
process for any of these traits is independent, that is, 
selection for TMY, LP, 305-MY has no impact on dry 
period. 

Phenotypic correlation among all traits studied is 
positive except the phenotypic correlation between DP 
and TMY, 305- DMY, LP were negative.  

 

Table 5: Genetic correlations (above diagonal), phenotypic correlations (below diagonal) for productive and 
reproductive traits in the third parity of Egyptian buffaloes. 

Trait LP TMY 305-DMY CI DO DP 
LP (d)  0.66±0.11 0.61±0.13 0.36±0.27 0.45±0.25 -0.48±0.23 
TMY(kg) 0.832  0.98±0.01 -0.03±0.26 0.01±0.23 -0.60±0.18 
305-DMY(kg) 0.766 0.970  -0.12±0.24 -0.08±0.23 -0.63±0.17 
CI (d) 0.378 0.237 0.165  0.99±0.01 0.64±0.21 
DO (d) 0.376 0.236 0.166 0.986  0.57±0.22 
DP(d) -0.540 -0.518 -0.524 0.555 0.565  
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Estimated of annual genetic trend for milk traits 
studied are presented in Table 6 Annual genetic trend 
for milk traits in the first three lactations were negative 
for TMY, LP, 305-MY, CI and DO and ranged between 
-3.681 to -22.57 but it was positive for DP and ranged 
between 1.04 to 1.738.  Similar results were obtained by 
Khattab and Mourad (1992). They reported that the 
genetic trend for TMY and LP in all Mehallet Mousa 

farms from 1966 to 1987 were -1.60 kg and -0.40 days 
respectively.  Similarly, Khan (1998) also reported a 
negative genetic trend for a different data set on Nili-
Ravi buffaloes in Pakistan. Also, Fooda et al  (2010) 
arrived the same results on another set of Egyptian 
buffaloes.  Due to negative genetic trend the genetic 
improvement in milk yield as expected could not be 
attained through selection. 

 
Table 6: Estimates of genetic trends for studied traits in the first three lactations of Egyptian Buffaloes. 
Trait Parity 1 Parity 2 Parity 3 
LP (d) -6.55 -6.072 -5.456 
TMY (kg) -15.80 -22.57 -18.83 
305-DMY (kg) -8.76 -12.01 -11.99 
CI  (d) -5.801 -4.523 -3.777 
DO  (d) -5.658 -4.409 -3.681 
DP  (d) +1.04 +1.738 +1.673 
       

 
Figure 3: Genetic trend for milk yield in the first three parities. 

 

 
Figure 4: Genetic trend for days open in the first three parities. 
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The over all genetic trends (Figure 3) with 
various ups and downs during different years depicted a 
negative trend. Similarly to this, Khan (1998) reported a 
negative genetic trend for a different data set on Nili 
Ravi Buffaloes in Pakistan. 
 

CONCLUSIONS 
 

Heritability estimate for milk yield suggests that 
this trait would respond to the selection programme 
which suggested that the importance of genetic-
environmentally interaction effect in all milk production 
traits.   
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مقارنھ بین بعض الصفات الانتاجیھ والتناسلیھ و المعاییر الوراثیھ خلال الثلاث مواس�م الحلی�ب الاول�ى ف�ى الج�اموس 

 المصرى
 یاسمین محمد سلام الشرقاوى والسعید زھدى محمد عوده  ،ناظم عبد الرحمن شلبى 

 مصر. –نصوره الم ۳٥٥۱٦رقم بریدى  –جامعھ المنصوره  -كلیھ الزراعھ –قسم إنتاج الحیوان 
 

، المكافىء الوراثى ، الأرتباط الوراثى و المظھرى والقیمھ التربویھ لبعض الصفات  تھدف ھذه الدراسھ  لتقییم كلا من المتوسط
ن بیة مالفترفتره الجفاف  وبعض الصفات التناسلیھ مثل ا -طول موسم الحلیب -یوم ۳۰٥انتاج اللبن فى  –الانتاجیھ وھى انتاج اللبن الكلى 

سجل من الجاموس المصرى و التى توجد فى مزرعھ محلھ موسى  ۱۷۷٦فتره التلقیح.  استخدم فى ھذه الدراسھ بیانات سجلات  -دتین لاو
تم تحلیل   ۲۰۰۲وحتى عام  ۱۹۷۲وزاره الزراعھ، فى الفتره من عام  –بمحافظھ كفر الشیخ و التى تتبع معھد بحوث الانتاج الحیوانى 

 –، وكانت قیم المتوسطات لكل من الصفات انتاج اللبن الكلى   ۲۰۱۰ الاصدار السادس–برنامج  قیاس مكونات التباین  البیانات بإستخدام
، ۱۰٥۷فتره التلقیح خلال الموسم الاول كما یلى   -دتین لاوبین ة مالفترا -فتره الجفاف   -طول موسم الحلیب -یوم ۳۰٥انتاج اللبن فى 

یوم  ۱۸۸، ٥۰۳، ۲۸۸، ۲٥۳كجم ،  ۱۳٦٤، ۱٤٤٦یوم على التوالى . وكانت فى الموسم الثانى  ۲۲٤ ،٥۳۸، ۳۷۲، ۲۲٦كجم ،  ۱۰۰۰
یوم.  وكانت قیم المكافىء الوراثى عام�ھ  ۱٦۰،  ٤۷۷، ۲٤۱، ۲٥۳كجم ،  ۱٥۲۳، ۱٥۸٦على التوالى . كما كانت فى الموسم الثالث 

أما بالنسبھ للصفات التناسلیھ فكانت   ۰.۱۹ – ۰.۰۳ى وكانت تتراوح ما بین منخفضھ بالنسبھ للصفات الانتاجیھ خلال الثلاث مواسم الاول
على التوالى وذلك فى الموسم الثانى.  كان الارتباط الوراثى والمظھرى بین الصفات موجب فیما عدا  ۰.۰۰۰۱ -۰.۰۰۱قریبھ من الصفر 

ط�ول  -یوم ۳۰٥انتاج اللبن فى  –یھ لصفات انتاج اللبن الكلى بعض الصفات التى كان الارتباط بینھا سالب.  كذلك  كانت القیمھ التربو
بینما كانت  ۲۲,٥۷-إلى  ۳,٦۸۱-فتره التلقیح سالبھ خلال الثلاث مواسم الاولى للحلیب وتتراوح بین  -دتین لاوبین ة مالفترا -موسم الحلیب

 .  ۱,۷۳۸إلى  ۱,۰٤القیمھ التربویھ موجبھ لصفھ فتره الجفاف  وكانت تتراوح مابین 
وقد أظھرت النتائج أن قیاس المكافىء الوراثى لانتاج اللبن یوضح مدى استجابھ ھذه الصفھ فى برن�امج الانتخ�اب والت�ى ب�دوره 

 یوضح مدى أھمیھ التفاعل بین التأثیر الوراثى والبیئى على كل الصفات الانتاجیھ. 
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