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Abstract 
This study was carried out at the Al-Hashimia district (50 km west of Babil Governorate) during 
2/7/2018 and 1/6/2019 to 150 Iraqi buffaloes was to investigate the estimation of direct and 
correlated genetic response dependent on phenotypic values for total milk production 
(TMP),Service per consumptions (SPC) and economic value (EV) of both traits to different criteria 
of selection program (90,80 and 70%) were used to select does from the heard. The selection 
depends on phenotypic values TMP, SPC and EV. The percentage of direct genetic response for 
TMP 0.801, 1.24 and 1.78% from the flock mean at the selection percentage 90,80 and 70% 
respectively. Direct genetic response of SPC corresponding were 0.101, 0.394 and 1.039 at the 
selection percentage 90, 80 and 70% from the flock mean. The percentage of direct genetic 
response for EV 0.260, 1.195 and 2.048 from the hard mean at the selection percentage 90, 80 and 
70% respectively. The selection at 70% of doe showed a high of direct genetic response for TMP, 
SPC and EV respectively. In conclusion, a positive genetic response dependent on direct selection 
was found. 
Key words: Iraqi buffaloes -Direct and correlated genetic response – milk production –Service 
per consumption. 
 
Introduction 
     Buffaloes give an unusual impression of sentience and enlighten self-interest." Gavin Maxwell, 
a British explorer who visited Iraqi marshes in the last century, wrote about buffaloes5.Around the 
third millennium B.C., wild buffaloes may have been domesticated as a work animal in 
Mesopotamia8. The Iraqi buffalo (Bubalus bubalis) is indigenous to the Asian continent and the 
majority of the buffalo population in Iraq is owned by small-scale breeders known as (Madan) who 
are distributed along rivers and marshes, with a particular concentration in Baghdad countryside 
(Fadialia and white gold villages) and southern marshes in the governorates of Basrah, Missan, 
and Thee-qar. In Iraq, approximately 150 thousand buffaloes are raised12.Iraqi buffaloes have 
many distinguishing characteristics, but there is no justification for classifying them as a distinct 
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breed, They are primarily dairy animals used to produce thick butter fat (gaymar) and are never 
used for work. They have demonstrated high production rates in milk and meat conversion from 
low-quality forage such as reed (phragticum communis) and bardi (typha latifolia) with other 
marsh vegetation 9. 
The Iraqi buffalo serves three functions: milk production, meat production, and labor generation. 
In Iraq, buffaloes are primarily raised for milk production13 . 
The milk production of the Iraqi buffalo is still below the required level due to the animal's lack 
of interest in comparison to the rest of the livestock, and the characteristic of milk production in 
the buffalo is heavily influenced by climatic, nutritional, and administrative conditions7. Apart 
from cross-breeding, selection is the second method by which genetic response of economic traits 
can be achieved through the selection of distinct individuals and the necessity of conducting an 
appropriate evaluation of the elected individuals and determining their genetic values for the 
purpose of predicting productivity rates and the genetic response of individuals' offspring15. The 
methods of selection for different traits in buffaloes differ depending on the genetic value of the 
trait to be selected, the purpose of breeding, and the records or data available4. The selection 
criterion varies depending on the goal of breeding, and in cows and buffaloes, total milk production 
TMP  and the number of fertile inseminations SPC are important selection criteria. Economic 
values EV are estimated based on the goal of breeding, which determines the selection criterion in 
some countries 10,17. The genetic response is defined as the average phenotypic value between the 
elected parents and the average value of the parents' generation before the election, and it is 
calculated on the assumption that the elected parents' average value is greater than the general 
average for all parents, which is known as the selection  differential And then to obtain sons whose 
average production exceeds the original herd's average production 11. 
thus, the breeder's goal is to increase the selection  differential in order to increase genetic response, 
which is accomplished by increasing the intensity of selection. So the research aims to estimate 
the direct and associated genetic response based on the phenotypic values of total milk production 
PVTMY, service per consumption PVSPC, and economic value EV by specifying selection criteria 
and several options for the levels of selected animals 90,80,70 to compare options to increase the 
genetic and economic yield of the Iraqi buffalo sample. 
 
MATERIAL AND METHODS 
The research was carried out in the Hashemite district, 25 km southwest of Babil Governorate, on 
150 female Iraqi buffaloes for a period of 2/7/2019 to 1/6/2020 in order to study the estimation of 
the direct and related genetic response  for TMP, SPC and EV through ranges of selection ratios 
90 , 80 ,70 %from female Iraqi buffaloes 
Breeders carefully monitor the estrus cycle, and natural insemination is used to vaccinate all 
members of the herd. The breeding season typically starts in September and lasts until November. 
Births typically begin in July and last until September. 
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Buffaloes were milked manually on two meals a day at five in the morning and four in the 
afternoon 
The economic return was calculated in Iraqi dinars during the research period according to the 
following equation: 
Economic return = total milk production * 1000 
As 1 liter of milk was calculated at the price of 1000 Iraqi dinars 
The number of services per consumption was divided into three categories: 1,2,3, or more, and 
their financial values are 1,2,3, on the basis that a lack of necessary services is considered positive. 
The general linear model method was used within the statistical program SAS (2012)14, bases and 
adjustment for fixed factors (birth month, birth sequence, gender of the newborn and estimates of 
the variance components for the random effects on the studied traits, from which the genetic 
sufficiency was estimated using the method of Restricted maximum likelihood(REML) according 
to the mathematical model below to calculate the genetic return from each phenotypic trait 
Yijklm = µ + Ri + Pj + Sk + Ii + eijklm 
Yijklm= = Dependent variable 
μ = Overall mean of traits 
Ri= = Effect of birth month 
Pj= Effect of Birth Sequence (first, second, third) 
Sk= Effect of borne gender (male, female) 
Ii= Effect of sire (the numbers of sire =8) 
eijklm = Error term. 
First norm: selection according to PVTMY  
The selection options were: 

1- Selecting 90% of the female buffaloes to study the direct effect on PVTMY, and associated 
effect with the PVSPC and  EV for milk production and the number of service 

2- . Selecting 80% of the female buffaloes to study the direct effect on PVTMY, and 
associated effect with the PVSPC and  EV for milk production and the number of service 

3- Selecting 70% of the female buffaloes to study the same effects mentioned above 

The second norm is in the same direction based on the PVSPC and the aforementioned selection 
options 
As for the third norm, it is based on the value of EV of total milk production and the number  of 
service and selection options mentioned above 
The genetic response was estimated for the three mentioned selection norm represented by 
PVTMY, PVSPC and EV according levels of selection (90 ,80 ,70 %) 
Genetic response = Mean value of the trait after selection - Mean value of the trait before 
selection ×heritability of the trait 6.  
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Also the direct and associated genetic response was calculated according to the following equation 
6:  

Ratio of genetic response = 
𝐓𝐡𝐞 𝐠𝐞𝐧𝐞𝐭𝐢𝐜 𝐫𝐞𝐬𝐩𝐨𝐧𝐬𝐞 𝐨𝐟 𝐭𝐡𝐞 𝐭𝐫𝐚𝐢𝐭 𝐚𝐭 𝐞𝐚𝐜𝐡 𝐬𝐞𝐥𝐞𝐜𝐭𝐢𝐨𝐧 𝐫𝐚𝐭𝐢𝐨

𝐓𝐡𝐞𝐎𝐯𝐞𝐫𝐚𝐥𝐥 𝐦𝐞𝐚𝐧 𝐨𝐟 𝐭𝐫𝐚𝐢𝐭 
 × 𝟏𝟎𝟎 

 
RESULTS AND DISCUSSION 
It can be seen from Table 1 that the overall average of PVTMY,PVSPC ,EV were 1094.27, 2.79 
and 1094275.58 respectively, and this is within the range indicated by 2,3,7 
selection according to PVTMY (First norm) : 
At the selection for 90 , 80 ,70 of the original herd the PVTMY were 1136.06 , 1159.31 ,1187.04 
respectively this suggests that when the  intensity of selection increases, the response will grow, 
as shown in Table 1. As only female buffaloes who excel at producing milk will be allowed to stay 
in the herd and be the mothers of the following generation, these figures represent the projected 
total milk production for female buffaloes throughout the new season 18. 
 The direct effect of the first selection norm: 
It is clear from Table 1 that the direct genetic response of TMP which results from the selection of 
female buffaloes is based on the PVTMY were 8.77,13.65,19.48kgm for each selection level 90 , 
80 ,70 % respectively so we see the genetic response  increase when the numbers of elected females 
decrease,  While the percentage of the direct genetic response for a trait of TMP that follows the 
aforementioned levels of selection were  o.801 ,1.24, 1.78   respectively as shown in the table 2 . 
This leads us to the conclusion that selection is more effective when there are fewer selected female 
buffaloes in the herd, which is consistent with Al-conclusion 1. that a large herd with high 
productivity efficiency is necessary to maintain or grow the herd's genetic diversity and allow for 
selection and genetic improvement. 
The associated effect of the first selection norm: 
The selection criterion for PVTMY  achieved an improvement in the trait of PVSPC , as the genetic 
response  of PVSPC were 0.0091 ,0.0098 , 0.028 at selection levels 90, 80 and 70% respectively . 
While the genetic response of EV were 5.85 , 9.11 ,12.98 respectively for the same  selection levels 
. According to (Table 1). Concerning the percentage of genetic response related to the PVSPC and  
the EV were 0.290 ,1.68 ,2.53 and  the EV were 0.390 ,1.84 ,3,06 when direct selection to TMP 
for selection levels 90, 80 ,70 % respectively (table 2) We conclude from these results that there 
is a relationship between the TMP and EV that leads to an increase in genetic response, and this is 
consistent with what was stated by study of Al-Anbari 1. 
 
Table 1 ordinary least-squares of PVTMY (kgm) ,PVSPC (day) and EV(dinar) depended 
selective norm of total milk production (TMP)  



 
 
 

1856 
 
 
 

Ann. For. Res. 65(1): 1820-1839, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

 
Table 2 The percentage of direct genetic response (in-Axis numbers ) and associated (off-axis 
values )at different selection ratios depending on phenotypic values 

EV SPC TMY Percentage of selective  

% 

Treat 

0.534 0.326 0.801 90  

Geneti
c 
respons
e 

coefficient of 
variation (C
V) 

mean  ±  Standard 
deviation 

Numbe
r of 
animals 

Treat  Percentage 
of 
selectiv
e  

% 
 
- 

36.55 1094.27±14.72   
150 

PVTM
Y 

% 100 

the original 
flock 0.72 2.79±0.46  PVSPC 

46.94 1094275.58 
±1136.53    

EV 

8.77 32.82 1136.06 ±22.74   
135 

PVTM
Y 

 
%90 

0.009
1 

0.61 2.66±0.33  PVSPC 

5.85 44.28 1136065.32 
±2671.47  

EV 

13.65 22.69 1159.31±36.01   
120 

PVTM
Y 

 
%80 

0.0098 0.67 2.65± 0.41  PVSPC 

9.11 46.85 1159315.30 
±1863.92  

EV 

19.48 32.76 1187.04± 35.98   
105 

PVTM
Y 

 
%70 

0.028 0.54 2.59±  0.48  PVSPC 

12.98 51.53 1187045.18±2646.
81  

EV 
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0.832 0.351 1.24 80 TMP 

1.186 0.100 1.78 70 

1.937 0.101 0.290 90  
SPC 

1.130 0.394 1.68 80 

1.686 1.039 2.53 70 

2.604 0.207 0.390 90  
EV 

1.195 0.501 1.84 80 

2.042 1.147 3.06 70 

 
selection according to PVSPC second norm: 
Table 3 presents the PVSPC were 2.75 ,2.63 ,2.37 once for selection levels 90 ,80 ,70 % 
respectively . We find an improvement (a decrease in the PVSPC) in a linear manner, and thus an 
increase in the direct genetic response, which represents the expected PVSPC during the following 
season, since the selection will allow the superior individuals to remain in the herd and will depend 
on them to be the mothers of the next generation. 
 
  The direct effect of the first selection norm: 
Table 3 makes it abundantly evident that, depending on the PVSPC, the direct genetic response 
resulting from the selection of female buffaloes gets better as the percentage of selection decreases. 
The 0.0028 ,0.011,0.029  were the direct genetic responses for this character at level of selection 
90 ,80 ,70 % respectively. 
 
The associated effect of the second selection norm:  
according to the selection norm for PVSPC with selection percentages of 90, 80, and 70% from 
female buffaloes (Table 3)The PVTMY was 3.18, 18.42, and 27.69 and the  EV  being 2.12 ,12.37 
, 18,46  respectively at the selection ratios listed above, while according( table 2)  the genetic 
response values 0.326 ,0.351 ,0.100  represent the TMP and 0.207 , 0.501 ,1.147 represent the EV  
, respectively at the mentioned selection ratios 
It is inferred from this that there is a positive genetic response between each of the SPC , TMP and 
EV this is consistent with what the study of Shao and other  was found16. 
 
Table 3 ordinary least-squares of PVTMY (kgm) ,PVSPC (day) and EV(dinar) depended 
selective norm of service per consumption(PVSPC) trait  
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selection according to EV (third norm): 
Table 4 shows that the economic values at the studied election levels were 
1114635.42,1192915.18, and 1254194.63, respectively. Because the intensity of selection for this 
trait leads to an increase in genetic response, these values represent the expected economic values 
for the following season. 
The direct effect of the third selection norm: 

Geneti
c 
respons
e 

coefficient of 
variation (C
V) 

mean  ±  Standard 
deviation 

Numbe
r of 
animals 

Treat  Percentage 
of 
selectiv
e  

% 
 
- 

36.55 1094.27±14.72   
150 

PVTM
Y 

% 100 

the original 
flock 0.72 2.79±0.46  PVSPC 

46.94 1094275.58 
±1136.53    

EV 

3.18 28.52 1109.42 ±1962   
135 

PVTM
Y 

 
%90 

0.002
8 

0.54 2.75±0.31  PVSPC 

2.12 39.52 1109425.50 
±2374.06  

EV 

18.42 20.64 1182.68± 36.01  
120 

PVTM
Y 

 
%80 

0.011 0.58 2.63± 0.55  PVSPC 

12.37 48.15 1182645.26 
±1921.47  

EV 

27.69 29.17 1226.19± 36.52   
105 

PVTM
Y 

 
%70 

0.029 0.58 2.37±  0.42 PVSPC 

18.46 56.92 1226194.74±2725.
59  

EV 
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The genetic response of the economic value was 2.85 , 13.081, 22.38   respectively, at the selection 
ratios mentioned in Table 4. Whereas, according to Table 2, the ratios of genetic response to the 
EV amounted to 0.604 , 1.195 , 2.042 from the average economic value of the original herd. 
 
The associated effect of the third selection norm:  
The results confirm that the selection levels for the economic value led to a genetic improvement 
in the TMP . that the selection  90 ,80 ,70 % of female buffaloes based on the economic values led 
to an improvement in milk production, as we see in table 2 which the EV were 0.534 ,0.832 ,1.186 
% 
When the economic value trait is used in selection and the SPC is improved, the genetic response 
of the milk production trait increases with the intensity of selection, and thus the economic yield 
increases. As confirmed by many studies 1,11,13.  
 
The interpretation of this is that the rate of genetic response increases with the intensity of selection 
as a result of the increase in the selection difference, and that the percentage of genetic response  
varies according to the general average of the trait in the herd and the variance for each of the traits 
included in the electoral program as well as the genetic correlation of traits4,15.  
 
Table 4 ordinary least-squares of PVTMY (kgm) ,PVSPC (day) and EV(dinar) depended 
selective norm EV trait  

Geneti
c 
respons
e 

coefficient of 
variation (C
V) 

mean  ±  Standard 
deviation 

Numbe
r of 
animals 

Treat  Percentage 
of 
selectiv
e  

% 
 
- 

36.55 1094.27±14.72   
150 

PVTM
Y 

% 100 

the original 
flock 0.72 2.79±0.46  PVSPC 

46.94 1094275.58 
±1136.53    

EV 

4.27 26.89 1114.63 ±20.85   
135 

PVTM
Y 

 
%90 

0.005
6 

0.50 2.71±0.40  PVSPC 

2.85 42.16 1114635.42 
±2075.24  

EV 
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Conclusion 
The findings of this study show a positive correlation between the studied traits, indicating that 
female buffaloes that are distinguished in the characteristic of milk production are also 
distinguished in the characteristic SPC. It is concluded that using economic values in selection 
improves the two characteristics of milk production and SPC in buffaloes, increasing the economic 
return from both traits. We recommend investigating similar scenarios based on the phenotypic 
values of the studied traits to determine the extent to which it is possible to adopt the phenotypic 
values of the traits or to resort to breeding values for them with the possibility of using other 
election ratios, which may provide a more comprehensive strategy in election programs. 
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