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ABSTRACT  
This study was aimed to investigate the combined effect of flushing and hormonal treatment 

on reproductive aspects of local goats, 60 adult does were divided equally into two groups, the 

first was fed concentrate plus grazing commencing 3 weeks prior to mating and continue for 4 

weeks post mating (flushed) F, whereas the 2nd group was raised on pasture only (P). All does 

were synchronized using impregnated with 40 mg medroxy acetate for 14 days. Following 

sponges withdrawn, the flushed and non- flushed does were then sub-divided in to four equal 

groups, the 1st flushed does were injected with 250 i.u hCG (T1), the 2nd only flushed (T2), 

the 3rd was only injected with hCG (T3) and the 4th was the control (T4). Results revealed 

that estrus response was significantly higher in T1 (100%), followed by T3 and T4 (86.66%) 

and T2 (80%). Fertility rate was significantly (P˂0.01) higher in T1 (80%) followed by T3 

(73.33%), T4 (66.66%) and T2 (60.0%). Highest kidding rate (120.0%) and litter size (1.50) 

was noticed in T1, while the lowest kidding rate (86.66%) were found in T2 and T4. Insulin 

level was significantly higher in flushed does (6.04) compared to non-flushed does (2.81 

uIU/ML). 
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 واخَرون    بامرني                                                                            1338-1329(:5)54: 2023-مجلة العلوم الزراعية العراقية 

 الاداء التناسلي للماعز المحليالتاثير المشترك للدفع الغذائي والمعاملة الهرمونية في 
 اراز عمر بامرني                           جلال اليا القس                  موفق سليمان برواري

 استاذ مساعد        استاذ                              مدرس                                
جامعة دهوك –لزراعية كلية علوم الهندسة ا –قسم الثروة الحيوانية   

 المستخلص:
معزة بالغة  60لدراسة التاثير المشترك للدفع الغذائي والمعاملة الهرمونية في الاداء التناسلي للماعز المحلي ,فلقد تم توزيع 

التلقيح الى مجموعتين حيث غذيت المجموعة الاولى على عليقة مركزة ولمدة ثلاث اسابيع قبل التلقيح واربعة اسابيع بعد 
اضافة الى الرعي , في حين تركت المجموعة الثانية على الرعي فقط. تم توحيد الشبق للمعزات باستخدام الاسفنجات المهبلية 

يوم. بعد سحب الاسفنجات تم توزيع الحيوانات الى اربعة مجاميع. تم حقن  14ملغم ميدروكسي استيت لمدة  40الحاوية على 
(. hCGوحدة دولية من كونادوتروبين المشيمة البشري ) 250( ب 3( وغير المدفوعة غذائيا )م 1 الاناث المدفوعة غذائيا )م

 ( ) بمحلول الملح الفسيولوجي كسيطرة (. 4( وغير المدفوعة غذائيا )م 2في حين تم حقن المجموعة التي دفعت غذائيا )م 
%(. 80) 2%( و م 86.66) 4و م  3%( تبعها م 100) 1تشير النتائج بان اعلى استجابة للشبق معنويا كانت لدى م 

%(. 60.0) 2%( ومن ثم م 66.66) 4%( و م 73.33)  3%( ومن ثم م 80معنويا اعلى نسبة خصوبة ) 1حققت م 
, بينما كان اوطأ نسبة ولادات  1( لدى م 1.50%( وعدد المواليد من البطن الواحدة )120بلغت اعلى نسبة ولادات )

( لدى المجموعة المدفوعة 6.04. وجد بان مستوى الانسولين كان اعلى معنويا )4وم  2المجموعتين م %( لدى 86.66)
 (.2.81غذائيا مقارنتا بغير المدفوعة غذائيا )

 الكلمات المفتاحية: الدفع الغذائي, الانسولين, خصوبة, اخصاب, الخصب, ماعز. 
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INTRODUCTION 
Small ruminant is one of the most important 

grazing animals that have impacts on the 

economic and social status of the people 

inhabiting semi-arid and arid regions (20, 41, 

47). Moreover, the goats population in Iraq are 

estimated at 1.5 million heads (19), and are 

considered an important livestock and has 

significant function for meat and milk 

production especially under the agriculture 

system prevailing in the country (28). The 

optimization of the reproductive management 

is necessary for improvement and 

development of animal production in small 

ruminant (14). Modern husbandry is 

improving the efficiency of extensive 

production and in controlling the reproductive 

process for intensive production (35,52). For 

this reason, exogenous hormones are 

administered in order to increase the 

reproductive performance of small ruminants. 

The efficacy of estrous synchronization in 

small ruminants depends on many factors, 

including estrous synchronization protocol, 

body condition, feed intake, blood metabolites, 

hormonal response, and follicular development 

(4, 31, 32, 49, 70). Flushing generally 

recognized as a significant regulator of 

reproduction and can be accomplished either 

by allowing small ruminant to graze lush 

nutritious pasture or by feeding energy-rich 

supplements (68). Moreover, flushing has been 

indicated to be positively affecting the body 

condition, fertility and ovulation rate of dams 

with poor nutritional status just before or 

during mating breading season. (13, 29). The 

physiological processes that mediate the effect 

of nutrition on ovulation rate most probably 

involve interactions between reproductive and 

metabolic hormones (10, 43, 44, 45, 56, 64). 

Acute nutritional treatments induce dynamic 

changes in the metabolic homeostatic systems 

– for example, over the first 3 days of 

supplementation, the concentrations of 

glucose, insulin and leptin rise to peak values 

and then decline (65, 67). If these responses 

allow more follicles to remain viable on 

reduced FSH concentrations, resulting in an 

increase in ovulation rate (66). Therefore, the 

aim of this study was to investigate the 

combined effect of hormonal administration 

together with the flushing upon reproduction 

aspects of local black goats. 

MATERIALS AND METHODS  

Location, animals and treatments 

This experiment was conducted at commercial 

farm located in Jom Jehany village, Summel 

region, Duhok governorate on native black 

goats during breeding season, 1-7-2021 to 1-5-

2022. 

Animal management and experimental 

treatment: Sixty mature does (4-5 years old) 

and 40.23  0.45 in weight from our previous 

experiment were used in the present 

investigation. At the start of the experiment, 

does were subdivided equally into two main 

groups (30 each), the first was flushed and the 

second was not flushed. The flushed does were 

offered a concentrate mixture in the form of 

pellet containing 15% crude protein and 12.69 

MJ. Energy at a rate of 1Kg/day/head started 

for a period of 3 weeks prior to mating and 

continues for 4 weeks post-mating. 

Additionally, all does in both groups are 

allowed to graze natural pasture from 8-30 a.m 

to 5.00 p.m.   All does were synchronized 

using sponges impregnated with 40 mg 

medroxy acetate (MAP)* for 14 days. 

Following sponges withdrawn, the flushed 

(T1) and non-flushed (T3) does were 

intramuscularly injected with 250 i.u hCG**. 

Whereas, the flushed does (T2) and non-

flushed (T4) control were injected 

intramuscularly with normal saline.  After 24 

hrs from withdrawal of sponge (15-08-2021), 

two active bucks were introduced to each 

group separately for estrus detection and 

mating and the bucks were rotated among 

groups for a period of 5 days. After 21 days, 

non-mated goats were introduced again to the 

bucks for the 2nd time (5-09-2021) and 3rd 

time (26-10-2021). Estrus was checked 

continuously by observation using a recording 

camera. 

Blood sampling and assay 

To determine the levels of insulin and glucose, 

blood samples from all animals in the 

experiment were collected from the jugular 

vein at 9:00 a. m. in the morning at the end of 

flushing, with approximately 5 ml for each 

sample was emptied into glass sterile test tube 

without EDTA, and left for 2 hrs in the room 
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temperature and then centrifuged (3000 RPM) 

for 15 minutes and the serum was separated by 

micropipette and emptied into tubes and stored 

at -20C° until analysis for insulin and glucose. 

Determination of blood hormonal and 

biochemical level: Insulin and glucose was 

determined using kits from Roche Diagnostics 

Company (Germany), analysis for (GLU: 

ACN717) by automated method using 

biochemical and hormonal auto analyzer 

Cobas C 501 in ammer lab in Duhok. 

*(40 mg medroxyacetate (MAP) SPAIN).  

** hCG (Weser-HCG5000 IU,Germany). 

Statistical analysis 

Chi-square test was conducted to analysis the 

reproductive parameters by using SAS (53). t- 

Test was performed to detect difference in 

insulin and glucose between flushed and non-

flushed does. 

RESULTS AND DISCUSSION 

Overall estrus activity : The overall estrus 

response among treated groups are differ 

significantly (P˂0.01) though it was found that 

the highest activity (100%) was recorded for 

hCG and flushed does, followed by hCG 

(86.66%), Control (86.66%) and the least 

(80%) was observed in flushed does. (Table 

1), Such differences between does exhibiting 

or not exhibiting estrus after estrus 

synchronization could be partly explained by 

differences in feed intake, blood metabolites, 

hormonal response and follicular development. 

Moreover, increased estrus activity in does 

synchronized estrus may result from increased 

size of follicle, low P4 and sufficient 

production of glucose during the follicle 

development (42). The decreased estrus 

percentage particularly in the first cycle could 

be attributed to the delayed ovarian follicular 

maturation and impaired reproductive 

endocrinology in undernourished does (60, 

57). Similar reduced estrus percentage has 

been reported in Malpura ewes kept only on 

grazing (58). However, it has been indicated 

that ovarian responses are affected by the 

availability of nutrients such as glucose and 

amino acids (16). Thus, it appears that flushed 

does and treated with hCG attained the highest 

response of estrus synchronization (100%) as 

compared to other treatments. Previously, it 

has noticed that the use of hCG in goat was 

successful in inducing estrus in cyclic goats or 

during anestrus season (9, 21, 36). Similarly, 

Gonzalez-Alvarez et al (23) found that estrus 

response was 100% in group of goats treated 

with hCG and they suggest that hCG could be 

considered a viable option to induce estrus 

during the out- off season in goats. The reason 

behind using hCG in synchronization estrus is 

due to the similarity between the hCG and LH 

molecules, both bind to the same receptor (34). 

Also, hCG has been used in hormonal 

protocols as an ovulation induction agent in 

different species (18, 22). In the present study, 

the proportion of goats that showed response 

to estrus (100%) was in flushed does treated 

with hCG, while the least response was 

attained by flushed does only (80%). 

Similarly, Naqvi (49) concluded that 

supplemented concentrate at a rate of 1.5 % of 

body weights, had a significant effect on estrus 

percentage, estrus duration and onset of estrus 

in Malpura ewes. Also, it was found that 

feeding balanced energy and protein diets 

improves synchronization almost up to 100% 

as shown in group high energy-high protein. 

Similarly, Farrag (20) indicated that estrus 

intensity was higher (p˂0.05) in synchronized 

estrus and flushing group as compared to 

control and non-flushed 
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Table 1. Effect of hormonal treatments and flushing on overall reproductive performance of 

does. 

Group/Treatment 

hCG+ 

Flushing (T1) Flushing (T2) hCG  (T3) Control (T4) 

Chi-Square 

(χ
2
) 

No. of Does  15  15 15 15 
 

No. of Does exhibited estrus 
15 12 13 13 -- 

Estrus Response (%) 100 80 86.66 86.66 
6.07 ** 

No. of does Kidded 12 9 11 10 
-- 

Fertility rate (%) 80 60 73.33 66.66 
6.22 ** 

Barrenness (%) 20 40 26.67 33.34 
6.22 ** 

No. of does aborted  3 3 2 3 
-- 

Conception rate (%) 100 80 86.66 86.66 
6.07 ** 

No. of  kids at birth 18 13 16 13 
-- 

Litter size 1.50 1.44 1.45 1.30 
9.027 ** 

No. does with twin kids or 

triplet  
6 4 5 3 -- 

Twinning rate % 50 44.44 45.45 30 
6.21 ** 

 Kidding rate (%) 120 86.66 106.66 86.66 
11.63 ** 

* (P≤0.05), ** (P≤0.01) 

group. However, the response to flushing are 

often variable and inconsistent depending on 

factors such as genotypes (12), condition of 

animals (50), timing and duration of flushing 

(54 , 29), the amount and quality of dietary 

supplements (2).  

Fertility and Conception rate       

In the current work, fertility rate of flushed 

does and treated with hCG had significantly 

(P˂0.01) higher rate (80%) than flushed does 

(60%), treated with hCG (73.33%) and control 

(66.66%) (Table 1).Also, a similar trend was 

noticed in conception rate being 100, 80, 86.66 

and 86.66% for T1, T2, T3 and T4, 

respectively (Table 1). The fertility and 

conception rates of does in flushed and treated 

with hCG as well as treated with hCG only 

was significantly higher than untreated groups, 

which is comparable to the results obtained in 

the first experiment in that treated does with 

hCG had the higher fertility (86.7%) and 

conception rates (100%) as compared with 

other treated groups eCG, GnRH and control 

(10). It was agreed that hCG have been 

successfully used to induce estrus in cyclic 

does in combination with progesterone 

administration (36, 21). The highest fertility 

and conception rates were attained by flushed 

and treated does with hCG demonstrate that a 

single injection of hCG is necessary for 

triggering the ovarian activity of does 

mediated through LH receptors that promote 

follicular growth and advanced follicular 

growth to ovulation (25). Such result is in 

accordance with other workers (53, 9). 

Similarly, a single injection of hCG given at 

the onset of a synchronized estrus increased 

ovulation rate, improved conceptus growth, 

implantation, conception rate and litter size, 

and suggesting that this treatment has a 

potential to improve fertility in ewe lambs 

(30). In contrast to the above results, it was 

found that hCG treatment reduced pregnancy 

rates of ewes (17), and this finding 

corroborates with that observed in ewes (72) 

and in cows (37). Such result may be 

attributed to the differences in breeds and 

hormonal protocol used. With regard to the 

effect of flushing, studies in small ruminants 

have shown that with flushing ovulation and 

fetal implantation in the uterus are improved 

(3, 32, 38). Similarly, Landau and molle (33) 

and Meza-Herrera et al. (40) concluded that 

flushing especially coupled with eCG 

treatment can improve reproductive 

performance in Nadooshan goat Also, Shahneh 

et al (62) and Abdulkareem et al (1) showed 

that the flushed group had significantly higher 

conception rate than control. An increase was 
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noticed in conception rate due to flushing in 

Abou-Delik sheep (20) and in does (11, 46). It 

was worth to note that a high rate of abortion 

for unknown reasons (18.3%) was responsible 

for reducing the fertility rate.  

Kidding rate and Prolificacy 

In the current investigation, kidding rate of 

flushed does and treated with hCG resulted in 

a significantly (P˂0.01) higher (120.0%) 

kidding rate than those flushed (86.66%), 

treated with hCG (106.66%) and control 

(86.66%). (Table1). Such higher kidding rate 

in flushed and treated does with hCG is 

resulted from higher conception rate (100%) 

and twinning rate in this group (50%). 

However, kidding rate obtained in this study 

(86.66-120.0%) was higher than the value 

84.94% recorded previously by Alkass et al (6) 

on native goat, but it is lower than those 

reported earlier (91-23-95%) by Alkass et al 

(7); Alkass et al (8) and Alkass and May(5), as 

well as with our previous paper (100.0 - 

146.7%) (10). Similarly, Daghigh et al (15) 

and Shahneh et al (61) and Farrag, (20) 

concluded that flushing especially coupled 

with hormonal treatment can improve 

reproductive performance in terms of fertility, 

kidding rate, pregnancy rate and twinning rate 

in Markhos and Nadooshan goats and in 

Abou-Drlik sheep. Also, flushing was found to 

increase ovulation rate in Rasa Aragonesa 

ewes (33, 40). On the same line, it was noticed 

that enhancing ration during breeding period is 

enough to improve reproductive performance 

of ewes (39) and does (29). In the current 

work, A significant (P˂0.01) difference was 

noted in the litter size at birth among groups 

being 1.50, 1.44, 1.45 and 1.30 for does 

flushed and treated with hCG, flushed, hCG 

and control groups, respectively. (Table 1). 

Such values recorded herein is higher than the 

values (1.15-1.19) found by Alkass et al (8) 

and Alkass and May (5) on does maintained on 

commercial herds and the value 0.133 noticed 

by Juma et al (27) raised in station farm. Also, 

Marzouk et al (39) demonstrated that flushed 

Ossimi ewes had significantly higher litter size 

at birth as compared to other treatments. 

Similarly, Karikari and Blasu (29) found that 

supplemented does had a higher litter (1.81) 

than the unsupplemented does. In contrast to 

the above results, De Santiago-Miramontes et 

al. (16) demonstrated that flushing did not 

improve prolificacy and reduced significantly 

(P˂0.05) kidding rates (40%) and 35% for the 

flushed and stimulated- flushed groups 

compared to 67% and 55% for the control and 

stimulated groups, respectively due to high 

fetal losses in the flushed goats. Responses to 

flushing, however, are often variable and 

inconsistent depending on factors such as 

genotypes (12), body conditions of the animals 

(50), timing and duration of flushing (54, 29), 

the amount and quality of dietary supplements 

(2).   

Level of insulin and glucose  

In the present work, blood samples were 

collected once from flushed and non-flushed 

does at the end of the period of flushing for 

determination the levels of insulin and 

glucose. Result revealed that insulin was 

significantly (P˂0.01) increased (6.04 

uIU/ML) in flushed does compared to non-

flushed does (2.81 uIU/ML); whereas, a 

reverse result has been detected in the level of 

glucose being 30.50 mg/dl and 36.67 mg/dl for 

flushed and non-flushed, respectively (Table 

2). 

Table 2. Effect of flushed and non-flushed does on the levels of insulin and glucose. 
 Treatment N Mean ±Std. Error Sig. 

Glucose mg/dl Flushed 30 30.50 b 1.032 0.01 

Not Flushed 30 36.67 a 0.998 

Insulin uIU/ML Flushed 30 6.04 a 0.577 0.01 

Not Flushed 30 2.81 b 0.176 

a,b with each characters are different significantly (p˂0.01) 

It is known that glucose is one of the most 

important metabolic substance required for 

proper function of the reproductive processes 

in the livestock (48) and inadequate 

availability of utilizable glucose reduces 

hypothalamic release of GnRH (26, 69, 51). It 

has been indicated that significantly (P˂0.01) 

changes in the concentration of glucose was 

noticed between ewes maintained only on 

grazing (46.18 mg/dl) as compared to ewes 

raised on grazing and supplemented with 

concentrate (53.29 mg/dl), and supplement 

resulted in an increase of ovulation rate by 

71.4% (47).Also, it was known there is ample 



Iraqi Journal of Agricultural Sciences –2023:54(5):1329- 1338                                Araz & et al. 

1334 

evidence to indicate beneficial effect of insulin 

on follicilogensis and steriodogenesis (42), and 

application of insulin to modulate reproductive 

function in livestock is a fairly recent 

development (59). It has been found that 

metabolic responses to short-term high levels 

of feeding resulted in an increase in the 

concentrations of glucose and insulin in goats   

(24, 65, 67, 71). However, Karikari and Blasu, 

(29) reported that treatment (pasture alone vs. 

pasture plus concentrate) in West African 

dwarf goats has no effect on serum glucose 

which confirm the observation by Tanaka et al 

(63) that dietary restriction caused no variation 

in plasma glucose between pasture grazing and 

pasture plus concentrate. However, 

supplemented does had a higher (P˂0.05) 

serum concentration of insulin (19.1 vs. 15.1 

FIU/ml). In the ovary, the effect of nutrition is 

to stimulate folliculogenesis. These changes 

are associated with intra-follicular alterations 

in the insulin-glucose, IGF and leptin 

metabolic systems. The stimulation of these 

intra-follicular systems leads to a suppression 

in follicular oestradiol production. The 

consequence of these direct actions on the 

follicle is a reduced negative feedback to the 

hypothalamic-pituitary system and increased 

FSH secretion that leads to a stimulation of 

folliculogenesis (56).  

Conclusion  

From the result obtained in the current 

investigation, it can be concluded that an 

improvement in reproductive aspects of local 

goats can be attained by flushing does and 

hormonal treatment with hCG. 
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