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Received: Abstract

Dec. 17,2023 | 1Nhe purpose of this experiment was to investigate the impact of ma-
ternal pre-and post-partum feed supplementation, under farm condi-
tions, on goat kid's growth, follicle traits and fiber production. The
Accepted: design of experiment was supplementation from 2 months pre-par-
tum to 2 months post-partum with 3 nutritional groups (8 does each).

Jan. 25,2024 | The first does group (GI) was fed black barley at 250 g/doe/day (tra-
ditional farmer’s practice), whereas does of the second (GII) and
Published: third (GIII) groups were fed concentrate diet at 500 and 750

g/doe/day, respectively. Results revealed that birth weight from Gl
Mar. 18, 2024 | and GIII was significantly (P<0.05) higher by 22% (2.3 vs. 1.8 kg)
than that of GI. Weaning weight and marketable live weight traits,
growth rates, follicle traits except primary follicles, and fiber char-
acteristics were significantly (P<0.05) higher in (Gll1) followed by
(GII) and then (GI). Moreover, goat kids of the Gl attained signif-
icantly (P<0.05) 37% (16.9 vs. 10.7 kg) and 26% (16.9 vs. 12.5 kQ)
more marketable live weight compared with GI and GlI, respec-
tively. Also, goat kids of the GllI produced 32% (813.3 vs. 553.3 g;
P<0.05) and14% (813.3 vs. 703.3 g; P>0.05) higher fleece weight
than that of GI and GlI, respectively. Additionally, body weight
traits, growth rates, and fiber characteristics were significantly
(P<0.05) affected by sex of birth. In conclusion, supplementation
with an increased level of feeding concentrate pre-and post-partum
of Maraz goats showed a significant (P<0.05) positive effect on pro-
ductive performance of their kids in comparison to the traditional
farmer’s practice.

Keywords: Maternal feeding, goat kids, follicle traits, fiber produc-
tion.

Introduction

Maraz/Meriz goat known as Kurdi originated in Kurdistan region of Irag and Iran.
It is found at high altitudes in the north eastern area of the country and belong to cash-
mere-bearing goat breeds [1]. The primary target of raising this breed is producing fine
fibers beside meat and milk. This breed was subjected over an extended period of time
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to the severe semi-dry conditions, drought, feed shortage and prevalent diseases. Hence,
their adaptation to such circumstances was at the expense of significant economic traits
[2]; for instance, kids' daily gain in weight is low as well as hair productivity [2,3].

Maternal undernourished during gestation affects birth weight, which is directly cor-
related with the kid's growth and survival rate [4,5]. Kid's growth from birth to mar-
keting is of great economic importance, since rapid growth during the early period
minimize the maintenance cost and provide more profit from the offspring's sale [6].

Plane of nutrition of does in late pregnancy (when the secondary follicles are initi-
ating in the fetus), and of the kids during it's first few months of life (when the second-
ary follicles begin to mature and produce fiber), are crucial. If deficient food is supplied
at these stages; the kid starts life with a reduced number of follicles, the lifetime of
fiber production will be affected, and this will be a permanent limitation [7].

During November to February, the majority of Maraz does are in late pregnancy and
early lactation, when their nutrient requirements are highest [4]. That period of a year
coincides with the winter season when there is a shortage of green pasture and decidu-
ous type brows trees. Therefore, farmers use their traditional practice, to provide a
small amount of feed (barley and straw) to alleviate the shortage of feed.

Nutrition plane supplementation of does during late stage of gestation and early lac-
tation significantly affecting productive performance of goat kids [8,11]. However, no
information is available on the effect of feeding supplementation pre-and post-natal of
Maraz does on the productive performance of their offspring. Therefore, the objective
of the current study was to assess the impact of supplementary concentrate feed in
comparison to the traditional farmers practice of Maraz does during late pregnancy and
post-partum, under farm conditions during the winter season, on goat kid's growth,
follicle traits and fiber production.

Materials and Methods
Ethics approval

This experiment was approved by the Department of Animal Resources, College
of Agricultural Engineering Sciences (Reference No. 2823/2021) and complied with
the guidelines of the Animal Research Ethics Committee (AREC) of the College of
Science, Salahaddin University-Erbil (Reference N0.45/94/2022).
Study location

The study was done at a private commercial farm located in Qadrawa village (Lat-
itude 36° 16' 24"N, Longitude 45° 0' 38"E and Elevation of 602 m), Sangasar, Rania,
Sulaimani, Iraq, during August 2021 to October 2022.
Animals management

A total of 24, synchronized estrus, Maraz goats (40.3+ 0.63 kg body weight) at the
end of the third month of pregnancy were used. In the current investigation, full detail
of management and feeding was described in our previous study [12]. In brief, does
were allocated to one of three separate experimental treatment groups (8 of each) based
on their age and body weight. The does of the first group (GI) were fed with whole
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black barley at 250 g/doe/day (traditional farmer’s practice), while those of the second
(GII) and third (GIII) groups were fed concentrate diet at 500 and 750 g/doe/day, re-
spectively. The concentrate diet (13.4% CP, 12.6 Mj/kg ME) composed of 48% black
barley, 30% corn, 20% wheat bran, 1% limestone, 0.5% sodium bicarbonate and 0.5%
table salt. Experimental diets were supplied at 8.30 am and 8.30 pm. Wheat straw was
offered ad libitum to all groups after eating of experimental diets. The animals had free
access to mineral blocks and water. In addition, all animals were allowed to exercise
and graze on available fallen tree leaves in the fields adjacent to the project area for 3-
4 hours daily depending on the weather in the area. Pregnant does were separated from
the herd about 4-5 days before kidding into kidding pens. The sex of the kid and type
of birth were recorded. Kids were left with their mothers until weaning age (3 months).
The above-mentioned levels of feeding were during the last two months of pregnancy
and continued during the first two months of the suckling period with an additional 100
g against each kid born. At the third month of suckling and the first month of post-
weaning periods, the feeding system was the same for all groups, where the does were
allowed to graze on available natural pasture (grasses, shrubs and browse plants) during
the entire day. Also, the feeding system was the same for all goat kids after weaning
till the age of 9 months (end of experiment), where the kids were supplied with a lim-
ited amount of ground barley in addition to grazing on natural pasture. Goat kids were
weighed at birth (within 24 hours of birth) and then at monthly intervals during the
experimental period.
Histological studies

A skin specimen of 1 cm? from the right mid-side of each selected animals (six kids
from each feeding groups) at the age of 6 months was taken and fixed in 10% neutral
buffered formalin. At the Department of Anatomy/College of Veterinary Medi-
cine/University of Mosul, specimens were processed for routine histological pro-
cessing method and paraffin block preparation [13]. With rotary microtome, the sec-
tions of 5-6 um thickness were cut and stained with Harris hematoxylin and eosin stain.
At the Department of Biology/College of Education/University of Salahaddin-Erbil,
the micrometrical observations on number of primary and secondary hair follicle/4x
field were achieved using digital Microscopic camera (OMAX 18MP, CHINA) fit on
Olympus Microscope CX21, JAPAN.
Raw hair studies

The same animals from which the skin specimens were taken, sheared at the age of
9 months. Greasy fleeces were weighed, and a patch from the left mid-side of each
fleece was taken. Average staple length was determined by measuring 4 greasy staples
randomly selected from each mid-side sample, by ruler. The mid-side samples were
scoured in non-ionic detergent. About 200 fibers were randomly drawn from four de-
greased staples and used to measure fiber length, by a graduated ruler, after being re-
moved from crimps. The diameter of 150 fibers from each sample was measured by a
Projection Microscope in accordance to the ASMTT [14] at the Department of Animal
Production/College of Agricultural Engineering Science/University of Duhok.
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Statistical analysis

The statistical analysis of data was done using the General Linear Model; GLM
procedure of the Statistical Analysis System; SAS [15] to investigate the impact of
does feed supplementation, birth type and sex of birth on studied traits. Significant
differences among means were detected by using Duncan Multiple Range Test using
SAS.

Results and Discussion

The effect of the dams feed supplement on goat kids body weights and growth
rates from birth until nine months of age appeared to be highly significant (P<0.01,
Table 1). Kids from supplementary concentrate feed groups (Gll and Glll) recorded
the same value (2.3 kg) of birth weight, which was higher (by 22%) significantly
(P<0.05) than that observed in the first group (GI; traditional farmer’s practice, 1.8 kg).
This explained why balanced nutrition during late stage of gestation is critical for the
development of fetal because about 80% of birth weight of a developing fetus is
obtained during this period [16,17]. The weaning weight for (GIlI) group surpassed
significantly (P<0.05) as compared with (Gll) and (GI) groups, which were (12.6x1.0),
(9.0£1.1) and (7.2+£0.4) kg, respectively (Table 1). Certainly, the weaning weight of
the (GI11) and (GIII) groups reflected the nutritional advantages of dams of these groups
which were able to supply more milk [12] to their kids, who attained 20% and 43%
more weight, respectively compared with kids from (GI) group. Additionally, weaning
weight was affected by birth weight [18,19]. The body weights at 6 and 9 months, and
also growth rates (pre-and post-weaning, and total) were significantly (P<0.05) higher
in group (GIII) in comparison to comparable traits between (Gll) and (GI) groups
(Tablel). Herein, during six months period kids of the second (GII) and third (GlII)
groups attained 14% (12.5 vs. 10.7 kg) and 37% (16.9 vs. 10.7 kg) more marketable
live weight, respectively compared with the (GI) group kids. Whereas, kids of (GlII)
attained 26% (16.9 vs. 12.5 kg) more weight than that of (GII) kids. This might be due
to the earlier weights effect as high positive correlations existed among body weights
at birth, weaning and 6-month, and growth rate [10,18]. The present results were in
accordance to earlier investigators [8,10] who pointed out that dams supplemented with
concentrates during late gestation had higher kids birth weights and their subsequent
weights, and growth rates.

There were no significant difference between two types of birth on weight traits
and growth rates, although the single birth kids scored numerically higher values than
twin births for all these traits (Table 1). Similar findings were indicated for body
weights [20,21] and growth rates [22]. However, other authors observed that type of
birth had a significant impact on post-kidding body weights and growth rates [23-26].

Male kids exceeded females significantly (P<0.05, Table 1) in their birth weight
(2.4 vs. 1.8 kg), weaning weight (12.5 vs. 7.1 kg), weight at 6 months (16.5 vs. 10.6
kg), weight at 9 months (21.2 vs. 14.7 kg), and pre-weaning (111 vs. 57 g/d), post-
weaning (48 vs. 42 g/d) and total growth rates (69 vs. 48 g/d). It is generally confirmed
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by many workers that male kids are significantly heavier and have a higher growth rate
than females [21,27-29]. The superiority of males over females in terms of body weight
and daily gain in weight might be attributed to androgen acts as an anabolic hormone
[27,28]. Who also stated that males are more aggressive and active than females, and
may consume more milk and feed.

Table (1): Effect of dam’s feed supplement, birth type and sex of birth on the
growth of goat kids (MeanzS.E).

Birth Weaning w;rr?i-n Weight at | Weight at WE;E};] Overall

Factors No. | weight | No. | weight 91 6 months | 9 months g growth

(kg) kg) | 9OV k) ko) | 9OV T Zigra)
(9/d) (9/d)

Or;’gg";‘]" 35 | 21401 | 29 | 10.1+0.7 | 87+6.8 | 13.9+0.7 | 18.3+0.8 | 46+1.1 | 60+2.7
dam’s feed ** *% ** ** ** * **%
supplement

Gl 11 | 1.840.1° | 7 | 7.2404" | 60+4.6> | 10.7+0.5° | 14.940.5P | 42+3.0" | 48+1.9°
ell 11 | 2.320.22 | 10 | 9.041.1° | 75+10.2° | 12.520.9° | 16.9+1.0P | 44+2.0 | 54+3.4b
Glll 13 | 2.3+0.1% | 12 | 12.6+1.0° | 113+9.8% | 16.9+1.0° | 21.4+1.2% | 494252 | 71+4.12

Type of NS NS NS NS NS NS NS

birth

Single 9 | 23402 | 8 | 11.3+1.9 | 100+18.1 | 14.7#2.0 | 19.622.2 | 4633 | 64+7.5

Twin 26 | 21401 | 21 | 9.620.6 | 82465 | 13.6+0.7 | 17.840.7 | 46+1.0 | 58+2.5
Sex Of blrth *x *%k *x *x *x * *

Male 18 | 2.4+0.1% | 16 | 12.5+0.8% | 111+8.1% | 16.5+0.8% | 21.2+0.9° | 48+1.78 | 69+3.3°

Female | 17 | 1.840.1° | 13 | 7.1#0.3° | 57+2.9° | 10.6+0.3" | 14.7+0.3° | 42+1.1° | 48+0.9°

*:P<0.05; **:P<0.01; NS: Non-significant. ¥: 6 months.
a,b Means with different superscripts within each factor/column differ significantly (P<0.05).
GI: 250 g black barley/doe/day; GIl and GllI: 500 and 750 g concentrate diet/doe/day, respectively.

From the results shown in Table (2), it can be noticed that supplemented
concentrate feed groups differed from traditional farmer’s practice group in primary
(P) follicle density/mm? (2.7+0.18, 2.2+0.13 and 2.3+0.24; P>0.05), secondary (S)
follicle density/mm? (15.0+1.14, 10.0+0.36 and 9.6+1.24; P<0.05), S+P density/mm?
(17.7+1.28, 12.2+0.43 and 11.9£1.44; P<0.05) and S/P ratio (5.5+0.27, 4.7£0.24 and
4.2+0.27; P<0.05) for the (GIII), (GIl) and (GIl), respectively. Similarly,
supplementation of grazing Inner Mongolian Cashmere goats during late pregnancy
significantly increased kids mature secondary follicle density [11]. Also, supplements
provided to Angora does in the mid pregnancy and early post-natal showed a positive
effect on the secondary follicle density and S/P ratio of the kids [30].

Neither type of birth nor sex of birth had a significant effect on follicle traits (Table
2). Inthis regard, it was indicated that no difference in the ratio of S/P follicles between
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Kids born single versus kids born as twin in Cashmere -Producing Spanish goats [31].
Who also proposed that does bearing twins have an inverse effect on the follicle
initiation, therefore pregnant twin does require more nutrients when compared with
pregnant single does, so it is important to ensure does have an adequate supply of
energy or nutrients during pregnancy. It was confirmed earlier to the non-significant
effect of sex on follicle traits of Maraz goat [32].

Table (2): Effect of dam’s feed supplement, birth type and sex of birth on the
follicle traits of goat kids (MeanzS.E).

Follicle characteristics
Primary Secondary
Factors NO- 1 follicle density | follicle densist;lpmmZ SIP ratio
/mma2 density /mm?2
Overall mean 18 2.4+0.12 11.5+0.81 13.940.90 4.840.19
dam’s feed NS x x -
supplement
Gl 6 2.3£0.24 9.6+1.24° 11.9+1.44° 4.2+0.27°
Gll 6 2.2+0.13 10.0+0.36° 12.2+0.43° 4.7+0.2420
Gl 6 2.7+018 15.0+£1.142 17.74£1.282 5.540.278
Type of birth NS NS NS NS
Single 8 2.320.24 11.1+1.52 13.4+1.74 4.8+0.25
Twin 10 2.4+0.09 11.940.87 14.3+0.92 4.940.29
Sex of birth NS NS NS NS
Male 7 2.6+0.16 12.0+£1.42 14.6+1.54 4.5+0.34
Female 11 2.2+0.15 11.2+1.00 13.4+1.14 5.0£0.22

*: P<0.05; **:P<0.01; NS: Non-significant.
a,b Means with different superscripts within each factor/column differ significantly (P<0.05).
GI: 250 g black barley/doe/day; GII and Glll: 500 and 750 g concentrate diet/doe/day, respectively.

A comparison of the greasy fleece weight, staple length, fiber length and fiber
diameter of Maraz goat kids in response to dam's feed supplement, is presented in Table
(3). It appears that the values of fiber characteristics were significantly (P<0.05) higher
in (GII1) followed by (GIlI) and then (GI). Kids from the second (Gll1) and third (GlII)
groups produced 21% (703.3 vs. 533.3 g) and 32% (813.3 vs. 553.3 g) higher fleece
weight, respectively compared with the (GI) group kids. Whereas, kids of (GlII)
produced 14% (813.3 vs. 703.3 g) higher fleece weight than that of (Gll) kids. The
plausible explanation is that insufficient nutrition causes less, finer, and shorter fibers
to be produced [33,34]. Bearing into mind to heavier and higher S+P follicle
density/mm? for kids in (GI1) compared to other groups (Tables 1&2). In turn, fiber
growth was affected by nutritional manipulation [7,30]. Similar trends to the current
results were stated that supplementary feeding of under grazing goats late of gestation
increased fiber production of their offspring [9,11].
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Kid's type of birth proved to have a non-significant effect on all hair physical
properties though the greasy fleece weight of single kids was higher than that of twins
(720 vs. 666 g, Table 3). Similar observation was obtained in yearling Markhoz goats
[35]. Additionally, it was demonstrated that supplementation to Angora does during
the last third of pregnancy and lactation significantly increased Mohair production by
13% in single kids compared to twin litter kids and the Mohair had longer staples, but
there was no detectable effect on kids Mohair fiber diameter [36].

Male kids surpassed females significantly (P<0.05, Table 3) in their fleece weight
(854.3 vs. 585.5 @), staple length (11.0 vs. 9.6 cm), fiber length (13.7 vs. 11.5 cm) and
fiber diameter (29.8 vs. 26.2 um). In general, males produced heavier greasy fleece
weight, longer staple and fiber lengths, and coarser fiber diameter than females
[3,9,34,37]. The apparent difference in fiber production between males and females
was attributed to the larger size and the better feeding given to males [38].

Table (3): Effect of dam’s feed supplement, birth type and sex of birth on the fiber
roduction of goat kids (MeanzS.E).

Fiber characteristics

Factors No.

GFW(qg) SL(cm) FL(cm) FD (um)
Overall mean | 18 690+40.99 10.2+0.33 12.3+0.40 27.6+0.82
dam’s feed - i o *
supplement
Gl 6 553.3455.12° | 8.7+0.20¢ 11.0+0.15° 23.8+0.81°
Gll 6 703.3+73.33% | 10.3+0.57° 12.2+0.61° 28.8+0.83%
Glll 6 813.3£43.72% | 11.4+0.41° 13.8+0.572 30.1+1.102
Type of birth NS NS NS NS
Single 8 720.0£80.67 10.3+0.65 12.8+0.82 27.9+1.60
Twin 10 666.0+38.99 10.0+0.29 12.0+0.31 27.4+0.85
Sex of birth il * * *
Male 7 854.3£37.08% | 11.0£0.582 13.7+0.652 29.8+1.002
Female 11 585.5+36.59° | 9.6+0.27° 11.5+0.29° 26.2+0.99°

GFW: Greasy fleece weight; SL: Staple length; FL: Fiber length; FD: Fiber diameter.

*: P<0.05; **:P<0.01; ***: P<0.001; NS: Non-significant.
a,b,c Means with different superscripts within each factor/column differ significantly (P<0.05).
GI: 250 g black barley/doe/day; Gll and GllI: 500 and 750 g concentrate diet/doe/day, respectively.

The results demonstrated a significant increase in body weight traits, growth rates,
follicle traits except primary follicles, and fiber characteristics of goat kids fed their
dams high supplementary concentrate diet (750 g/doe/day). So, supplementation with
an increased level of feeding concentrate pre-and post-partum for Maraz goats, under
farm conditions, is necessary to optimize their offspring's productive performance.

132



Journal of Kerbala for Agricultural Sciences Issue (1), Volume (11), (2024)

Acknowledgements

The authors are Indebted to each of Mr. Omer H. Qader for funding the first author's
project and to Mr. Qader M. Hassan for providing research site. Appreciation is
extended to Dr. Ahmed I. Ahmed a veterinarian from Animal Resources Dept.,
Salahaddin university-Erbil for health care supervision. We are also grateful to each of
Dr. Khabat A. Ali from Biology Dept., Salahaddin University-Erbil and to Dr. Rabee
A. Oramari from Animal Production Dept., University of Duhok for their cooperation
during some of tests.

Conflict of interest
The authors declare, the publication of this research paper does not present a
conflict of interest for them.

References

1) Aziz, K. O. (2009). Cashmere production from Maraz goats. Journal of Zankoy
Sulaimani, 12(1) part A, 13-211

2) Alkass, J. E., & Mustafa, K. N. S. (2023). Performance of native goats in Kurdistan
region of Irag: A review. Mesopotamia Journal of Agriculture, 51(3), 11-21. doi:
10.33899/mja.2023.142252.1259 2

3) Aziz, K. 0., & Hamad, A. H. (2004). The study of phenotypic description and fleece
characterization of Maraz goats. (ZANCO) Journal of Pure and Applied Science,
Salahaddin University, 16(1), 53-603

4) ldamokoro, E. M., Muchenje, V., & Masika, P. J. (2017). Peri- and post-parturient
consequences of maternal undernutrition of free-ranging does: A review. Livestock
Research for Rural Development, 29(10), 1-184

5) Bangar, Y. C., Magotra, A., & Yadav, A. S. (2023). Genetic parameter estimates for
litter traits in Jakhrana breed of Indian goat. Reproduction and Breeding, 3(1), 35-
37. doi: 10.1016/j.repbre.2023.03.001

6) Chanie, D., Mekuriaw, Z., & Taye, M. (2014). Evaluation of pre-weaning growth
performances and survival rate of Western Highland goats under traditional man-
agement system in Amhara Region, Ethiopia. Livestock Research for Rural Devel-
opment, 26(8), 1-6.

7) Ansari-Renani, H. R., Rischkowsky, B., Mueller, J. P., & Moradi, S. (2013). Cash-
mere in Iran. Animal Sciences Research Institute. International Center for Agricul-
ture Research in the Dry Areas (ICARDA), p. 12.

8) Luna-Orozco, J. R., Meza-Herrera, C. A., Contreras-Villarreal, V., Hernandez-Ma-
cias, N., Angel-Garcia, O., Carrillo, E., Mellado, M., & Veliz-Deras, F. G. (2015).
Effects of supplementation during late gestation on goat performance and behavior
under rangeland conditions. Journal of Animal Science, 93(8), 4153-4160. doi:
10.2527/jas.2014-8609

9) Syeed Momen, S. M., Sharefi Hosseini, M. M., Tahmasbi, R., Dayani, O., & Asadi
Fouzi, M. (2021). Effect of energy and protein levels in supplemental diets on per-
formance of Rayeni cashmere does and goat kids under natural grazing conditions.

133


https://jzs.univsul.edu.iq/index.php/jzs/article/download/jzs-10191/jzs-10191/319
https://jzs.univsul.edu.iq/index.php/jzs/article/download/jzs-10191/jzs-10191/319
https://jzs.univsul.edu.iq/index.php/jzs/article/download/jzs-10191/jzs-10191/319
https://jzs.univsul.edu.iq/index.php/jzs/article/download/jzs-10191/jzs-10191/319
https://journal.uod.ac/index.php/uodjournal/article/download/858/608/
https://jzs.univsul.edu.iq/index.php/jzs/article/download/jzs-10191/jzs-10191/319
https://jzs.univsul.edu.iq/index.php/jzs/article/view/jzs-10191
https://jzs.univsul.edu.iq/index.php/jzs/article/download/jzs-10191/jzs-10191/319
https://www.scilit.net/article/f0172130d66621eb9a17c413d4c2c5b5

Journal of Kerbala for Agricultural Sciences Issue (1), Volume (11), (2024)

Journal of Animal and Feed Sciences, 30(4), 303-311. doi:
10.22358/jafs/144847/2021

10) Maldonado—Jaquez, J. A., Granados-Rivera, L. D., Hernadndez—-Mendo, O.,
Gallegos—Sanchez, J., Mora—Flores, J. S., & Torres—Hernandez, G. (2023). Produc-
tive potential of local grazing does and their offspring under a pre and post—partum
feeding supplementation program. Revista Cientifica, 33, 1-7. doi: 10.52973/rcfcv-
e33273

11) Wang, X. H., Li, Q., Zheng, Z. B., Diao, X. G., He, L. W., & Zhang, W. (2023).
Supplementary feeding of grazing Inner Mongolian cashmere goats during preg-
nancy—Based on “Nutrient Requirements of Cashmere Goats”. Animals, 13(3), 473.
doi: 10.3390/ani13030473

12) Hamad, A. O., & Aziz, K. O. (2023). Effect of pre- and post-partum feeding levels
on live weight and milk yield of Maraz goats. Kufa Journal for Agricultural Sci-
ences, 21, (under publication).

13) Wolfe, D. (2019). Tissue processing. In Suvarna, S. K., Layton, C., & Bancroft, J.
D. (Eds.), Bancroft’s Theory and Practice of Histological Techniques (8th ed.). Else-
vier, UK, 73-83. doi: 10.1016/C2015-0-00143-5

14) ASMTT. (1978). Australian Standard Method of Test for Textiles, A.S.2001.2.1, De-
termination of mean fiber diameter of textile fibers by projection microscope. Aus-
tralia.

15) SAS. (2002-2003). Statistical Analysis System. User’s guide for personal computer.
Version 9.1. SAS Institute Inc. Cary, NC, USA.

16) Mutassim, M. A. (2007). The effect of high calcium intake by pregnant Awassi ewes
at late gestation on minerals status and performance of ewes and newborn lambs.
Livestock Science, 117, 15-23. doi: 10.1016/j.livsci.2007.11.006

17) Mahboub, H. D., Ramadan, S. G., Helal, M. A., & Aziz, E. A. (2013). Effect of
maternal feeding in late pregnancy on behavior and performance of Egyptian goat
and sheep and their offspring. Global Veterinaria, 11(2), 168-176. doi:
10.5829/idosi.gv.2013.11.2.74152

18) Hermiz, H. N., & Baper, M. I. (2019). Effect of fixed factors and estimation of ge-
netic parameters of growth traits for Mountain kids. Iragi Journal of Agricultural
Sciences, 50(6), 1542-1550.

19) Hermiz, H. N., Baper, M. L., Taher, T. M., & Alkass, J. E. (2020). Phenotypic and
genetic parameters of some economic traits in goats: A review. Plant Archives,
20(2), 7871-7882.

20) Birhanie, M., Alemayehu, K., & Mekuriaw, G. (2018). Performance evaluation of
Abergelle goat under community-based breeding program in selected districts,
Northern Ethiopia. Livestock Research for Rural Development, 30(4), 1-9.

21) Zainal, F. K. (2022). Genetic evaluation of local goats for milk and growth perfor-
mance. M.Sc. Thesis, Salahaddin University-Erbil, Iraq.

134



Journal of Kerbala for Agricultural Sciences Issue (1), Volume (11), (2024)

22) Atag, E. F., Takma, C., Gevrekci, Y., Ozis Altingekig, S., & Ayasan, T. (2023). Es-
timates of genetic parameters for direct and maternal effects on pre-weaning growth
traits in Turkish Saanen kids. Animals, 13(5), 940. doi: 10.3390/ani13050940

23) Giingér, 1., Alkoyak, K., Oz, S., & Koncagiil, S. (2021). Growth, survival rate, and
some reproductive characteristics of Hair goat under breeder conditions in
Kahramanmaras Province. Turkish Journal of Veterinary and Animal Sciences,
45(6), 1022-1029. doi: 10.3906/vet-2104-51

24) Giil, S., Keskin, M., & Kaya, S. (2022). Effects of environmental factors on growth
performance of Kilis goat in Gaziantep province. Livestock Studies, 62(1), 16-20.
doi: 10.46897/livestockstudies.1077855

25) Singh, M. K., Pourouchottamane, R., Singh, S. P., Kumar, R. A., Sharma, N. I.,
Kumar, A. K., Dass, G. O., & Pundir, R. K. (2022). Non-genetic factors affecting
pre-weaning growth and survival rate in Barbari kids under semi-intensive manage-
ment system. Indian Journal of Animal Science, 92(9), 1081-1087. doi:
10.56093/ijans.v92i9.124839

26) Wang, R., Liu, Y., Shi, Y., Qi, Y., Li, Y., Wang, Z., Zhang, Y., Zhao, Y., Su, R., &
Li, J. (2023). Study of genetic parameters for pre-weaning growth traits in Inner
Mongolia white Arbas cashmere goats. Frontiers in Veterinary Science, 9. doi:
10.3389/fvets.2022.1026528

27) Asad, L. Y., Tabreze, M. M. S., Amy, B. F., & Dadok, F. (2020). The growth per-
formance of Black Bengal goat in village condition of Bangladesh. Journal of Agri-
culture, Food and  Environment  (JAFE), 1(3), 39-46. doi:
10.47440/JAFE.2020.1306

28) Omotosho, B. O., Bemji, M. N., Bamisile, K., Ozoje, M. O., Wheto, M., Lawal, A.
M., Oluwatosin, B. O., Sowande, O. S., James, I. J., & Osinowo, O. A. (2020). Com-
parative study of growth patterns of Kalahari Red goats and West African dwarf
goats reared in Southwest Nigeria. Nigerian Journal of Animal Production, 47(5),
213-226.

29) Jawasreh, K. 1., & Al-Kass, J. E. (2023). Restricted selection index for growth traits
of Shami kids. Iraqi Journal of Agricultural Sciences, 54(1), 124-133.

30) McGregor, B. A., & Howse, A. M. (2018). The effects of mid pregnancy and post-
natal nutrition, birth parity and sex on Angora goat live weight gain, skin follicle
development, mohair physical properties and fleece value. Small Ruminant Re-
search, 169, 8-18. doi: 10.1016/j.smallrumres.2018.09.005

31) lvey, D. S. (1996). Effect of level of energy and protein on cashmere production by
goats. Ph.D. Thesis, Oklahoma State University, USA.

32) Al-Qasmy, N. M. T., & Oramari, R. A. S. (2016). Coat color and non-genetic factors
affected follicle traits in Maraz (Kurdi) goats. Journal of University of Duhok (Agri.
and Vet. Sciences), 19(1), 77-83.

33) McGregor, B. A. (1998). Nutrition, management and other environmental influences
on the quality and production of mohair and cashmere with particular reference to

135



Journal of Kerbala for Agricultural Sciences Issue (1), Volume (11), (2024)

Mediterranean and annual temperate climatic zones: A review. Small Ruminant Re-
search, 28(3), 199-215. doi: 10.1016/S0921-4488(97)00100-400100-4)

34) Lupton, C. J. (2010). Fiber production. In Solaiman, S. G. (Ed.), Goat Science and
Production (1st ed.). Wiley-Blackwell, USA, 293-302.

35) Rashidi, A., Sheikahmadi, M., Rostamzadeh, J., & Shrestha, J. N. B. (2008). Genetic
and phenotypic parameter estimates of body weight at different ages and yearling
fleece weight in Markhoz goats. Asian-Australasian Journal of Animal Sciences,
21(10), 1395-1403. doi: 10.5713/ajas.2008.70752

36) McGregor, B. A. (2021). Effects of supplementary feeding lucerne hay and barley
grain to Angora does during the last third of pregnancy and lactation, and of litter
size on pasture, birth weight, live weight, parasitism, milk production, milk compo-
sition and mohair production. Small Ruminant Research, 195, 1-14. doi:
10.1016/j.smallrumres.2020.106303

37) Wang, Z., Li, H., Su, R, Liu, Z., Wang, R., Zhang, Y., Du, C., & Li, J. (2019).
Relationships between cashmere production and other important economic traits of
Inner Mongolia cashmere goats. Italian Journal of Animal Science, 18, 1154-1160.
doi: 10.1080/1828051X.2019.1626776

38) Sumner, R. M. W., & Bigham, M. L. (1993). Biology of fiber growth and possible
genetic and non-genetic means of influencing fiber growth in sheep and goats—a
review. Livestock Production Science, 33(1-2), 1-29. doi: 10.1016/0301-
6226(93)90235-A90235-A)

136


https://doi.org/10.5713/ajas.2008.70752

