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			Abstract | The purpose of this study was to assess the direct and correlated genetic response of 150 Iraqi Buffaloes. For this purpose, three key features were used in the estimation including total milk production (TMP), insemination efficiency as shown by the number of services per consumption (SPC), and the combined economic value (EV) of these two traits. This was accomplished by applying three selection scenarios to females (representing 90 per cent, 80 per cent, and 70 per cent of the herd) based on their phenotypic performance in the variables under study. Results showed the phenotypic total milk production (PVTMP) rise from 1050.00 kg in origin herd to 1165.25 kg in 70% of selection rate, the phenotypic value of the number of services per consumption PVSPC decreased from 2.85 times (in origin herd) to 2.55 times in 70% of selection while the economic value increased from 1,050,000 ID to 1,165,250 ID when depending on criterion TMP. Additionally, the PVTMP increased from 1094.27 kg in the origin herd to reach 1225.00 kg in 70% of the selection rate, while the PVSPC decreased from 2.79 times (in the origin herd) to 2.38 times in 70% of the selection. The economic value also increased from 1094.27 kg to 1225.00 kg. ID to 1225000.00 ID depending on the criterion SPC. According to the EV criterion, the mean of PVTMP increased from 1095.28kg in the origin herd to 1255.20 kg in 70% of the selection rate, and the PVSPC decreased from 2.81 times (in the origin herd) to 2.33 times in 70% of the selection, while the economic value increased in the same direction. It was observed that the productivity and economic worth of Iraqi buffaloes have significantly increased as a result of selection for features that are linked to one another, such as daily milk production (PVTMY), number of days of service (PVSPC), and economic value (EV).
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			Introduction

			Gavin Maxwell, a British explorer, wrote about the Iraqi Buffalo after visiting Iraqi wetlands in the previous century. It is possible that wild Buffalo were tamed as work animals in Mesopotamia about the third millennium B.C. The majority of Iraq’s buffalo population (Bubalus bubalis) (Medrado et al., 2021), which is native to Asia, is owned by small-scale breeders known as Madan, who are dispersed along rivers and marshes. They are mainly concentrated in the southern marshes in the governorates of Basrah, Missan, and Thi-Qar, as well as the countryside of Baghdad (Fadialia and White Gold villages). Approximately 150,000 buffaloes are farmed in Iraq (Ministry of Agriculture, 2006; Al-Sarai and Al-Anabri, 2019). The Iraqi Buffalo fulfils three purposes: It produces milk, meat, and labor. The purpose of raising buffaloes in Iraq is to provide milk (Prasad et al., 2010; Al-Zargani, and Al-Sarai, 2023).

			Due to their limited interest compared to other livestock, Iraqi Buffalo still produce less milk than is necessary, and the climate, diet, and administrative environment all have a significant impact on the Buffalo’s milk production characteristics (Idris et al., 2009). The second method of achieving genetic response of economic traits, aside from crossbreeding, is selection. This involves selecting unique individuals and evaluating them appropriately to determine their genetic values, which are then used to predict productivity rates and the genetic response of their offspring (Salah and Hassan, 2013). Depending on the genetic significance of the desired trait, the breeding goal, and the available records or data buffaloes are selected for various qualities using different approaches (Barros et al., 2020).

			The number of viable inseminations (SPC) and total milk production (TMP) are significant selection variables for cows and buffaloes, albeit they vary according to the breeding objective. In certain nations, the selection criterion is determined by the breeding aim, which serves as the basis for estimating economic values (EV) (Raoof, 2018; Muhlenbein, 1997). Assuming that the average phenotypic value of the elected parents is higher than the average value for all parents, which is referred to as the selection differential, the genetic response is defined as the average phenotypic value between the elected parents and the average value of the parents’ generation prior to the election Afterwards, to produce sons whose average output surpasses the average output of the original herd (Hirshleifer et al., 2005). Therefore, by increasing the strength of selection, the breeder aims to enhance the selection differential, thereby improving genetic responsiveness To increase the genetic and economic yield of the Iraqi buffalo sample, the research specifies selection criteria and multiple options for the levels of selected animals, namely 90, 80, and 70. This allows the researchers 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.

			Materials and Methods 

			From July 2022 to June 2023, 150 female Iraqi buffaloes were used in the Sharia area, which is located in the center of the Babil Governorate, to investigate the estimation of the direct and related genetic response for TMP, SPC, and EV using selection ratios of 90, 80, and 70% from female Iraqi buffaloes.

			 All herd members are vaccinated by natural insemination, and breeders closely observe the estrus cycle. Usually, the breeding season lasts from September to November. Typically, births occur from July to September.

			On two meals a day, at five in the morning and four in the afternoon, buffaloes were physically milked. Using the following formula, the economic return was determined during the study period in Iraqi dinars: The economic return equals the sum of milk production multiplied by 1000. Since one liter of milk was valued at 1,000 Iraqi dinars, based on the idea that a deficiency of essential services is a good thing, the number of services per consumption was categorized into three categories: 1, 2, 3, or more.

			In the statistical program SAS (2012), the general linear model method was employed. Based on the estimation of variance components for the random effects on the studied traits and adjustments for fixed factors (birth month, birth sequence, newborn gender), the genetic sufficiency was estimated using the Restricted Maximum Likelihood (REML) method, as shown in the mathematical model below to determine 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 born gender (male, female), Ii = Effect of sire (the number of sires =8), eijklm = Error term.

			The selection options were:

			Selecting 90% of the female buffaloes to study the direct Effect on PVTMY, and the associated effect with the PVSPC and EV for milk production and the number of services.

			Selecting 80% of the female buffaloes to study the direct Effect on PVTMY, and the associated effect with the PVSPC and EV for milk production and the number of services selecting 70% of the female buffaloes to study the same effects mentioned above.

			The second norm aligns with 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 norms represented by PVTMY, PVSPC, and EV at levels of selection (90, 80, 70 %).

			Table 1: Ordinary least-squares of PVTMY (kgm), PVSPC (day), and EV (dinar) depending on the selective norm of total milk production (TMP).
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			Genetic response = Mean value of the trait after selection - Mean value of the trait before selection × heritability of the trait 6

			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)/(The overall mean of the trait) ×100

			Result and Discussion

			The results displayed in Table 1 for the phenotypic values of total milk production (TMY) revealed that the PVTMP were 1080.50, 1120.75, and 1165.25 kg in instances where 90, 80, and 70% of the herd were chosen, respectively. The findings demonstrated that as selection intensity increased, so did the genetic response. The mean PVLP increased as the selection percentage decreased; it was approximately 2.55 times higher when 70% of the herd was selected, compared to 2.85 days for the original herd (no selection). As the selection rate dropped, economic value (EV) rose; the origin herd showed the lowest value. (1,050,000 ID), whereas the herd with the highest value had a 70% selection rate (1,165,250 ID). These findings demonstrate that a genetic response is two to three times greater at a 70% selection density than at a 90% selection density. Because the chosen individuals possess the genes (alleles) that result in high milk production, selection is crucial to genetic progress. The percentage of these alleles in the herd increases with recurrent selection over generations, thereby increasing the average overall. This is particularly true because the genetic equivalent of milk production is regarded as average, which accelerates and enhances selection (Scott et al., 2021; Weigel et al., 2017).

			The findings in Table 2 demonstrate that the direct genetic yield for the studied characteristics increased from 0.75 to 1.65 in TMP, 0.10 to 0.95 in SPC, and 2.45 to 1.95 in EV. The correlated genetic response, which ranged from 0.28 to 2.30 in TMP, 0.31 to 0.12 in SPC, and 0.52 to 1.15 in EV, was represented by the values outside the diagonal. The art of genetic selection involves more than just traits; it also involves balancing features (Kumari et al., 2025). Economic values will be erroneous if they are computed separately from correlations. Economic value assessments will be skewed if genetic relationships between features (such as milk production and fertility) are ignored. This could result in one trait improving at the expense of another (Medrado et al., 2021).

			Table 2: The percentage of direct genetic response (in-Axis numbers) and associated (off-axis values) at different selection ratios depending on phenotypic values.
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			As a sign of a favorable genetic response to selection, the means of PVTMP, PVSPC, and EV based on the SPC criterion with varying selection intensities differed favorably (Table 3). At a 70% selection rate, the mean PVTMP increased from 1094.27 kg in the original herd to 1225.00 kg. Additionally, the mean of PVSPC decreases from 2.79 times in the original herd to 2.38 times at a 70% selection rate. The economic value increased in proportion to the selection intensity, reaching 1225000.00 ID at a 70% selection rate, compared to 1094275.58 ID in the original herd. The current study’s findings, which showed that total milk output increased when milk was chosen based on SPC, were in contrast to numerous other studies that found that increased milk production results in higher energy use and less energy available for reproductive processes. The term “negative energy balance” (NEB) describes this (Wathes et al., 2007; Moore, 2020). As found in the Indian Murrah buffalo, the highest-producing females had a longer calving interval (Prasad et al., 2010). However, studies indicate a positive correlation between fertility and milk production, resulting from selective breeding optimizes both traits (Oltenacu and Broom, 2010).

			Selection for the three qualities in an increase in genetic response, as opposed in the original herd. Additionally, the values of least squares mean follow the same trend as PVTMY, PVSPC, and EV, which are presented in Table 4. When the choice was made based on SPC and EV absolutely use of a market-value-based economic index that incorporates fertility and milk output, that Economic selection is not a choice between traits, but an investment in their sum (Sadeghi et al., 2009).

			Table 3: Ordinary least-squares of PVTMY (kgm), PVSPC (day) and EV (dinar) , depending on the selective norm of service per consumption (PVSPC) trait.
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			Table 4: Ordinary least-squares of PVTMY (kgm), PVSPC (day), and EV (dinar), depending on the selective norm EV trait.
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							PVSPC

						
							
					

					
							
							22.38

						
							
							47.33

						
							
							1254195.64 ± 2265.94

						
							
							
							EV

						
							
					

				
			

			Conclusions

			To sum up, among the numerous crucial elements are selection intensity, selection accuracy, and generation. Understanding the interval and genetic variance that influence genetic response is crucial for developing effective selection methods and advancing breeding programs with confidence to achieve optimal results in the shortest timeframe. The results of this study demonstrate a positive link between the features under investigation, suggesting that female buffaloes that exhibit a high level of milk production also have a high level of SPC. It has been determined that applying economic values to selection enhances buffaloes’ milk output and SPC, raising the economic return from both features. To determine the feasibility of adopting the traits’ phenotypic values or breeding values for them, we recommend examining similar situations based on the traits’ phenotypic values. Other election ratios may also be used, which could offer a more thorough approach in election programs.
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(Medrado e al., 2021), which is native to Asia, is owned by
small-scale breeders known as Madan, who are dispersed

INTRODUCTION

avin Maxwell, a British explorer, wrote about the Iraqi
Buffalo after visiting Iraqi wetlands in the previous
century. It is possible that wild Buffalo were tamed as work
animals in Mesopotamia about the third millennium B.C.
The majority of Iraq’s buffalo population (Bubalus bubalis)

along rivers and marshes. They are mainly concentrated
in the southern marshes in the governorates of Basrah,
Missan, and Thi-Qar, as well as the countryside of Baghdad
(Fadialia and White Gold villages). Approximately 150,000
buffaloes are farmed in Iraq (Ministry of Agriculture,
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