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Abstract: The study investigates the relationship between calf gender and milk traits in buffaloes 

(Bubalis bubalis) in Iraq during the 2018/2019 lactating season. Despite extensive research on buffalo 

milk production, the specific impact of calf gender on milk traits remains underexplored. Using a 

sample of 700 milk analyses from 72 buffaloes, fat, protein, and lactose percentages were measured 

alongside daily milk yield. Results showed a significant effect (P≤0.05) of calf gender on daily milk 

yield, with higher yields for cows birthing male calves (7.77 ±0.48 liters) compared to female calves 

(6.22 ±0.51 liters). However, calf gender did not significantly influence the percentages of protein, 

fat, lactose, and solid-not-fat (SNF) components. These findings suggest that while calf gender 

impacts overall milk yield, it does not affect milk composition, highlighting the potential for 

targeted breeding strategies using sexed semen to optimize milk production and economic 

outcomes for dairy farmers. Further research with larger samples over multiple seasons is 

recommended to confirm these findings.     
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1. Introduction 

The remarkable ability of the Iraqi buffalo to adapt to a wide range of environmental 

conditions, its remarkable longevity (it can produce for up to ten seasons), and its excep-

tional ability to use low-quality feed sources, such as cane and sedge, readily available in 

its regions, set it apart. These characteristics contribute to the buffalo's ability to withstand 

the risk of extinction in Iraq. In the event that they are available, buffaloes can consume 

high-protein foods [1-3]. 

The care of water buffalo does not necessitate a large financial outlay because the 

animals do not require extensive housing or feeding. Buffaloes are suitable for interna-

tional breeding because of their resilience to disease and their ability to efficiently utilize 

nutrients. Buffaloes could be a good option for those who own wetlands but do not want 

domestic cattle in the area [4, 5]. 

The total number of water buffaloes in Iraq was 285,537, according to data analyzed 

by Alsaedy (2014) from the 2008 Ministry of Agriculture Census. In Thi-Qar Province, 

29,270 female buffalo out of 49,283 total heads were counted, and nearly half of the buffalo 

populations have congregated in the marshes of southern Mesopotamia [6]. 

In the context of dairy farms, herders typically aim to maximize profits through in-

creased milk production by increasing the number of female births. Additionally, they seek 

to ensure that the finest heifers are utilized for replacement purposes, thereby enhancing 

the genetic foundation of the breeding stock [7]. To achieve the desired milk quality and 

increase milk yield, it is crucial to analyze lactation curves and identify the milk production 

capacity of dairy animals [8].   
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A higher milk output is the end goal of every dairy business. Knowing the different 

chemical components of milk and their health-related characteristics is vital because milk 

quality determines the price of milk, which in turn determines the quality of dairy prod-

ucts that consumers can buy [9]. In terms of the majority of milk-forming nutrients, buffalo 

milk outshines cow milk. Lots of people have looked into buffalo milk and its processing, 

characteristics, and composition [10]. 

In order to create breeding strategies that alter milk substance, it is necessary to un-

derstand the variables that influence milk contents. Dairy cows' lactation characteristics 

are influenced by several variables, both hereditary and environmental. Differences in 

milk production between male and female buffalo calves at different points in the lactation 

process are a strong indicator of the importance of calf gender [11-14]. In buffalo cows, 

(DMP) and (TMP) were affected by the calf's sex and the mother's nursing behavior; daily 

milk output, total solids, and milk density were all significantly influenced by the calf gen-

der [15-17].  

2. Materials and Methods 

The methodology employed in this study to investigate the relationship between calf 

gender and milk traits in Iraqi buffaloes (Bubalis bubalis) involved the collection and anal-

ysis of 700 milk samples from 72 buffaloes across two regions in Iraq during the 2018/2019 

lactating season. Daily milk yield was meticulously recorded by measuring the milk quan-

tity in the milking pail after each milking session. For compositional analysis, ten milliliters 

of milk from each sample were evaluated using an ultrasonic milk analyzer to determine 

the percentages of fat, protein, and lactose. 

The data were statistically analyzed using the Statistical Analysis System (SAS) soft-

ware, version 9.1, with least square analyses applied to discern the impact of calf gender 

on milk yield and its components. The analysis focused on comparing the daily milk yield 

between cows birthing male and female calves, along with assessing the non-significant 

variations in milk composition traits such as protein, fat, lactose, and solid-not-fat (SNF) 

percentages. The statistical significance was set at P≤0.05 to ensure the robustness of the 

findings. The study's design considered regional and management differences, ensuring a 

comprehensive analysis of the influencing factors. By leveraging advanced statistical tools 

and a substantial sample size, the methodology provided a reliable framework for under-

standing the intricate dynamics between calf gender and milk production traits in buffa-

loes, thereby offering actionable insights for breeding strategies aimed at optimizing milk 

yield and quality [18]. 

3. Results and Discussion 

It’s obviously shown that calf gender had a significant effect (P≤0.05) on daily milk 

yield (Table 1) with 7.77 ±0.48 liter for cows had a male birth and 6.22 ±0.51 liter for female 

births. These findings are supporting the previous results of [17, 19]. On the other hand, 

there is non-significant influence of calf sex on Protein, Fat, Lactose, and SNF percentage 

(Table 1), confirming the outcomes of [11] but disagree with [20]. Various data analysis 

methods, as well as regional and farm-specific differences in management procedures, 

may account for these contradictory findings [21]. In accordance with the Trivers Willard 

theory, cows will provide extra milk for bull newborns if their systems tend to be healthy. 

Furthermore, they propose that unwell cows or those of a different genetic line produce 

more milk for female births. In addition, the exact mechanisms by which other variables, 

including animal husbandry, influence the calf gender milk yield bias remain unclear [22, 

23]. 
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Table 1. Effect of sex in parameters study of Iraqi buffaloes 

Parameters 

Mean ± SE 

Level of Sig. Male 

(No=31) 

Female 

(No=41) 

DMY (kg) 7.77 ±0.48 6.22 ±0.51 * 

Protein (%) 3.83 ±0.09 3.82 ±0.08 NS 

Fat (%) 6.19 ±0.16 6.14 ±0.14 NS 

Lactose (%) 4.95 ±0.06 4.93 ±0.04 NS 

SNF (%) 9.14 ±0.18 9.16 ±0.17 NS 

* (P≤0.05), NS: Non-Significant. 

 

4. Conclusion 

The study highlights the significant impact of calf gender on daily milk yield in Iraqi 

buffaloes, with male calves leading to higher yields compared to female calves. However, 

calf gender did not significantly influence the percentages of protein, fat, lactose, and solid-

not-fat in the milk. These findings suggest that while calf gender is a critical factor in de-

termining overall milk production, it does not affect the milk's nutritional composition. 

The implications of this study are substantial for dairy farmers, as utilizing sexed semen 

to produce male calves could optimize milk yield and enhance economic outcomes. This 

strategy could be particularly beneficial in improving management and ecological condi-

tions in dairy farms. Nevertheless, the study also points to the need for further research 

involving larger sample sizes and multiple lactation seasons to validate these results and 

provide more comprehensive insights into the relationship between calf gender and milk 

traits in buffaloes.  
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