
      Journal of Animal Health and Production

September 2025 | Volume 13 | Issue 3 | Page 791

INTRODUCTION

Goats are domesticated approximately 10,000 years 
ago in South and West Asia, and they are widely 

distributed around the globe, with 71% of the population 
located in developing countries (Hoffmann, 2012). In 

many regions of Asia and Africa, goats serve as a signifi-
cant source of milk, meat, and fiber (Salim and Hariyono, 
2025). In Iraq, the importance of goats is largely due to 
their ability to adapt to harsh environmental conditions 
and limited nutritional resources. Consequently, there has 
been a growing interest in goat breeding, particularly since 
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certain breeds show considerable potential for genetic im-
provement (Al-Hamdani, 2000; Al-Janabi et al., 2023). 
Despite ongoing selection processes—both natural and 
artificial—through breeding and enhancement programs, 
further efforts are needed to improve their genetic traits 
and enhance reproductive and productive efficiency. Sever-
al studies have been conducted to enhance milk production 
in local goat populations by crossbreeding them with in-
ternational breeds, such as Cypriot and Afghan goats (Ali 
and Daker, 2016; Al-Janabi et al., 2023; Ali et al., 2024). In 
a study conducted by Al-Azzawi et al. (2015) on local and 
Cypriot goat breeds and their crossbreeding, significant 
differences have been observed in milk production, the 
duration of the milking season, and certain chemical com-
ponents of the milk. Genetic variation among individuals 
and between different breeds can be utilized by selecting 
distinct individuals and crossing them with other unique 
individuals to achieve specific objectives. Consequently, the 
current study aimed to investigate the impact of breed on 
various biochemical blood characteristics, including urea, 
cholesterol, and total protein levels. Some productive traits 
of milk, including daily, monthly, and total milk produc-
tion, as well as certain chemical components such as fat, 
protein, and lactose, were analyzed. Additionally, the rela-
tionship between these milk traits and specific blood traits 
was examined.

MATERIALS AND METHODS

Animals and Laboratory Analysis 
An investigation of goats in the Al-Qasim District was 
conducted during the 2023/2024 period, following inter-
national recommendations (Federation of Animal Science 
Societies, 2010). Guidelines for the care of animals were 
approved by the Ethics Committee of the Department 
of Animal Production, College of Agriculture, Al-Qasim 
Green University, Iraq (Agri No. 022,9,24).The study was 
conducted in an agricultural field in the Al-Qasim District 
of Babylon Governorate/ Iraq (32°18′5″N 44°41′21″E), 
involving a group of female goats primiparous divided into 
three categories: 8 local goats, 8 Shami goats, and 8 cross-
bred goats (local x Shami).The goats ranged in age from 2 
to 3 years and weighed between 40 and 45 kg. They were 
born simultaneously, and all the kids were single births.
The animals were fed concentrated feed at a rate of 0.500 
to 0.800 kg per day per animal, depending on their produc-
tion status. Additionally, green feed, represented by hay, was 
provided based on field availability, with the animals graz-
ing once daily. Veterinary care for goats includes vaccinat-
ing them against foot-and-mouth disease, administering 
ivermectin to protect them from internal and external par-
asites, and providing periodic treatments (Al Qasimi et al., 
2019). Three milliliters of blood from the jugular vein were 
drawn using medical syringes at 6:00 a.m., before feeding 

the animals (Hussein et al., 2024). The blood was placed 
in glass tubes that were free of anticoagulants and left at 
room temperature, tilted, for two hours. The resulting clot 
was separated using a centrifuge for 15 minutes at 2,000 x 
g, and the serum was stored at -20°C (Merzah et al., 2024). 
Subsequently, the serum was sent to the Babylon Central 
Laboratory for Veterinary Services in Hilla city for labo-
ratory testing. The serum was analyzed using catalyst one 
veterinary chemistry analyzer manufactured by the Amer-
ican company IDEXX (Westbrook, Maine, USA). The test 
was conducted by placing the tube containing the serum in 
a designated slot within the device and inserting test strips 
for the components to be analyzed. Following this, the rel-
evant information regarding the serum was entered, and 
the results were displayed after five minutes on a dedicated 
computer integrated into the device. The parameters tested 
by this device include urea, cholesterol, and total protein.

The daily milk production was assessed on the fourth day 
after birth by separating the kids from their mothers in 
the evening. The following morning, the kids were weighed 
before lactation, and a 100 ml milk sample was collected 
in specialized tubes for chemical analysis (Ali and Dak-
er, 2016). Afterward, the newborns were allowed to nurse 
from their mothers, and they were weighed again to deter-
mine the amount of milk consumed by calculating the dif-
ference between the two weights. Milk samples were col-
lected from each animal twice daily, once in the morning 
and once in the afternoon to estimate the daily milk pro-
duction (ICAR, 1995). This process was repeated every ten 
days until weaning at three months of age. Milk samples 
were analyzed to measure the proportions of their chemi-
cal components using the Eko-milk Analyzer at the Public 
Health Laboratory of the College of Veterinary Medicine 
at Al-Qasim Green University, where the percentages of 
fat, protein, and lactose were determined.

Statistical Analysis
The Statistical Analysis System (SAS) software (2018) 
was utilized to analyze the data and examine the effects 
of different breeds on the studied traits, employing a com-
pletely randomized design (CRD) and the mathematical 
model outlined below. Significant differences between 
means were assessed using the least significant difference 
(LSD) test. Additionally, the correlation coefficient (r) and 
regression coefficient (b) were estimated to evaluate the re-
lationships between blood traits and milk production and 
its components.

Mathematical Model of the Experiment
Yij = µ + Bi + eij

Where;
Yij: The jth observation value for breed i
µ: The overall mean for the trait under study
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Bi: The effect of breed i (three breeds A, B, and C)
eij: The random error is normally distributed with a mean 
of zero and a variance of ơ2e.

RESULTS AND DISCUSSION

Effect of Breed on Some Biochemical Blood 
Traits in Goats
The current study did not find a significant effect among 
the goat breeds examined regarding biochemical blood 
traits such as urea, cholesterol, and total protein (Table 1). 
The absence of significant differences between the breeds 
in terms of biochemical blood traits may be attributed to 
their consumption of uniform diets and their upbringing 
under similar environmental conditions. These results are 
consistent with those reported by Al-Qasimi and Al-Lami 
(2016) in their study of the local black goat breed, as well 
as by Mohammed et al. (2016) in their examination of the 
Kuwaiti Aradi, exotic Damascus, and Barbari goat breeds. 
However, several other factors may also influence it, in-
cluding age, sex, parity, and environment.

Table 1: Effect of breed on urea, cholesterol, and total 
protein levels.
Breed Mean ± SE

Urea (dI/mg) Cholesterol 
(dI/mg)

Total protein 
(dI/g)

Al-Shami 27.13 ± 0.62 8.39 ± 0.51 6.91 ± 0.54
Local black 26.67 ± 0.34 7.70 ± 0.49 7.49 ± 0.32
Crossbreed 27.87 ± 0.71 8.32 ± 0.48 7.64 ± 0.37
Value L. S. D 1.73 NS 1.49NS 1.27 NS

NS: Non-Significant.

Table 2: Effect of breed on daily, monthly, and total milk 
production rate.
Breed Mean ± SE

Daily milk(kg) Monthly milk(kg) Total milk(kg)
Al-Shami 0.83 b ± 0.04 21.68 b ± 1.12 70.25 b ± 3.28 
Local black 0.59 c ± 0.02 16.61 c ± 0.33 55.71 c ± 1.79 
Crossbreed 0.98 a ± 0.06 26.18 a ± 1.27 80.94 a ± 3.45 
Value L.S.D 0.12 * 3.01 * 8.86 *

LSM ±SE, Least square means ± standard error. Means 
with different letters within a column are significantly 
different from each other, * (P≤0.05).

The Effect of Breed on Daily, Monthly, and 
Total Milk Production in Goats
Table 2 demonstrates that breed significantly affects (P ≤ 
0.05) daily, monthly, and total milk production rates. The 
Crossbreed goats outperformed both the Shami and local 
black goat groups. Additionally, the Shami goat breed sur-
passed the local black goat breed in all measured traits. The 

average daily milk production was 0.98 kg for Crossbreed 
goats, 0.83 kg for Shami goats, and 0.59 kg for local black 
goats. The average monthly milk production was 26.18 kg, 
21.68 kg, and 16.61 kg, respectively. The average total milk 
production was 80.94 kg for Crossbreed goats, 70.25 kg 
for Shami goats, and 55.71 kg for local black goats. The 
superiority of the Crossbreed group may be attributed to 
its high milk production traits inherited from the Shami 
goat, combined with the environmental adaptability traits 
of the local goat. This finding contradicts the results of Ali 
and Daker (2016), who studied three goat breeds—the lo-
cal black, Cypriot, and Afghan—and found that the local 
black goat breed excelled in daily, monthly, and total milk 
production. Similarly, the research conducted by Jassim 
and Khalil (2018) indicated that the local black goat group 
outperformed the Shami goat breed in total milk produc-
tion. However, Hermiz (2001) reported no significant dif-
ferences in milk production traits between the local and 
Shami goat groups. The discrepancies among these studies 
may be attributed to the varying environmental conditions 
in which the animals are raised or the different locations 
where the studies are conducted.

The Effect of Breed on the Proportions of the 
Main Milk Components in Goats 
Table 3 demonstrates that breed had a significant effect 
(P ≤ 0.05) on the proportions of fat, protein, and lactose 
in milk. The group of goats crossed between Shami and 
local black goats outperformed both the Shami and local 
black goats in terms of milk fat percentage, recording av-
erages of 4.97%, 4.18%, and 3.63%, respectively. Regard-
ing the percentages of protein and lactose, the Shami goat 
breed significantly surpassed the local black goat breed (P 
≤ 0.05), with averages of 4.09% and 3.80% for protein, and 
5.35% and 4.58% for lactose. This finding contrasts with 
the results of Jassim and Khalil (2018), who reported that 
the local black goat breed outperformed the Shami goat 
breed in terms of fat and protein content in milk. However, 
Al-Azzawi et al. (2015) found no significant differences in 
milk fat, protein, and lactose traits between the local and 
Shami goat breeds.

Table 3: Effect of breed on the proportions of the main 
milk components.
Breed Mean ± SE

Fat (%) Protein (%) Lactose (%)
Al-Shami 4.18 b ± 0.21 4.09 a ± 0.10 5.35 a ± 0.17
Local black 3.63 b ± 0.27 3.80 b ± 0.08 4.58 b ± 0.22 
Crossbreed 4.97 a ± 0.5 3.89 ab ± 0.03 4.94 ab ± 0.08
Value L. S. D 0.64 * 0.23 * 0.50 *

LSM ±SE, Least square means ± standard error. Means 
with different letters within a column are significantly 
different from each other, * (P≤0.05).
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Table 4: Estimate of the correlation coefficient between 
blood traits and milk production and components studied. 
Traits Correlation coefficient- r

Urea Cholesterol total protein
Daily milk 0.04 0.20 0.008
Monthly milk 0.05 *0.26 - 0.02
Total milk 0.04 0.08 - 0.02
fat *0.27 *0.30 *0.36
protein - 0.02 0.02 * 0.38 
lactose 0.06 0.09 0.09

* (P≤0.05).

Table 5: Estimate of the regression coefficient of milk 
production and its component ratios on the studied blood 
traits.
Traits Regression coefficient –b

Urea Cholesterol total protein
Daily milk 0.005 0.03 0.0001
Monthly milk 0.15 0.87 * -0.09
Total milk 0.35 0.84 - 0.22
Fat 0.14* 0.18* 0.25 *
Protein -0.0003 0.002 0.08*
Lactose 0.01 0.03 0.04

* (P≤0.05).

Correlation and Regression Analysis Between 
Milk Production and its Component Ratios on 
the Studied Blood Traits
Table 4 presents a significant positive correlation (P ≤ 0.05) 
between monthly milk production and blood cholesterol 
levels, with a correlation coefficient of 0.26. Regarding the 
fat percentage in milk, it exhibited a significant positive 
correlation (P ≤ 0.05) with the studied blood parameters: 
urea, cholesterol, and total protein, with correlation val-
ues of 0.27, 0.30, and 0.36, respectively. In terms of milk 
protein percentage, it demonstrated a significant positive 
correlation (P ≤ 0.05) with total blood protein, yielding 
a correlation coefficient of 0.38. The research conducted 
by Khaled et al. (1999) identified both significant positive 
and negative correlations. The regression coefficient indi-
cates the change in a dependent variable (such as Y) when 
an independent variable (such as X) changes by one unit. 
It is represented by a linear equation and is supported by 
the coefficient of determination (R²). The coefficient of 
determination explains the proportion of variance in the 
dependent variable that can be attributed to the independ-
ent variable, as well as the degree to which the mathe-
matical model accurately fits the data. These concepts are 
crucial when developing improvement plans, particular-
ly for indirect selection in various herds of farm animals 
(Przemyslaw et al., 2015). Table 5 demonstrates a signif-

icant positive regression (P ≤ 0.05) between the month-
ly milk production trait and blood cholesterol levels, with 
a regression coefficient of 0.87. Additionally, it recorded 
significant positive regressions (P ≤ 0.05) with the exam-
ined blood traits—urea, cholesterol, and total protein—
yielding regression coefficients of 0.14, 0.18, and 0.25, 
respectively. Additionally, a significant positive regression 
(P ≤ 0.05) was observed in the total protein levels in the 
blood, with a slope of 0.08. Consequently, the percentage 
of milk fat can be predicted based on the levels of certain 
blood components. This indicates that these components 
can be utilized for early selection and incorporated into 
improvement strategies to enhance economic returns for 
breeders. In a study conducted by Al-Jilawi et al. (2012) 
to investigate the relationship between the regression of 
milk production traits and their components with certain 
blood traits, a significant positive correlation is identified. 
Specifically, the study found a positive correlation between 
milk production and the levels of glucose and total protein 
in the blood. Additionally, there is a correlation between 
the percentage of milk fat and blood glucose levels, as well 
as between the percentage of protein in milk and the levels 
of total protein in the blood.

CONCLUSIONS AND 
RECOMMENDATIONS

This study demonstrates a significant superiority of the 
crossbred goat group over the local black goats and Shami 
goats in terms of total, monthly, and daily milk production. 
Therefore, it is recommended to increase the population 
of this genetic group in central Iraq. Furthermore, milk 
production traits and some of their components, such as 
milk fat percentage, can be predicted by examining spe-
cific biochemical blood traits, including urea, cholesterol, 
and total protein. This conclusion, however, is based on a 
limited sample size and a specific physiological state. Fu-
ture studies with larger sample sizes may provide greater 
insight into the effects of breed on productivity.
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goats. However, further research is necessary to improve 
these various production systems. 
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