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IMPLICATIONS 

 

 The state of sexual inactivity in dairy goats from February to May causing cessations of estrus signs and 

vanish of fertile mating is known as reproductive seasonality. Using CIDR-eCG hormonal treatment 

successfully induced estrus behavior and enhanced conception rate, fecundity and prolificacy of Anglo-Nubian 

and Baladi does during out-of-breeding season. The success of CIDR-eCG protocol to prolong breeding season 

by eliminating reproductive seasonality in dairy goats represents a promising option to improve productivity 

and increase profits from dairy goats breeding. 

 

SUMMARY 

 

 This experiment was performed to explore the role of utilizing the controlled internal drug release (CIDR) 

device and equine chronic gonadotrophin (eCG) protocol on the reproductive seasonality of Anglo-Nubian and 

Baladi does and assess its efficiency to induce synchronized fertile estrus and evident reproductive activity 

during out of breeding season. Forty days after uterine involution (80 days after parturition), a total of thirty 

multiparous does, 15 Anglo-Nubian and 15 Baladi, received CIDR device for 19 days followed by intramuscular 

injection with 500 IU eCG on the time of CIDR removal. The experiment was performed during out of breeding 

season between February and May when estrus occurrence and fertile mating are abolished. Using CIDR-eCG 

protocol created a luteotrophic effect accentuated as the appearance of corpora lutea (CL) in an ascending (P 

< 0.05) in Baladi compared to Anglo-Nubian does. As the number of treatment days progressed, total number of 

follicles, small follicles, medium follicles and number of CLs tended to increase recording the largest (P < 0.05) 

values at day of CIDR-removal (Day 61). At day of mating (Day 63), number of large follicles and diameter of 

the largest follicle revealed the highest (P < 0.05) value which associated with disappearance of corpora lutea. 

Does of the two breeds, displayed estrus signs after CIDR removal and eCG injection. Conception rate, 

prolificacy and fecundity did not differ between both breeds. In conclusion, reproductive seasonality of Anglo-

Nubian and Baladi does expressed as complete cessation of estrus and fertile mating from beginning of 

February to end of May was eliminated successfully using CIDR-eCG protocol which induced fertile estrus in 

both breeds.  
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INTRODUCTION 

 

 Goats are seasonal polyestrous spontaneous 

ovulators under temperate climatic conditions. 

However, reproductive seasonality is found in some 

local breeds adapted to or originated at subtropical 

latitudes as a depressed reproductive activity during 

spring months. In Egypt (31º N), the reproductive 

performance is completely abolished from December 

to May  while the highest reproductive performance 

is achieved in summer and autumn from June to 

November in Anglo-Nubian does (El-Mokadem et 

al., 2017), Damascus and Baladi does raised in 

subtropical zone (Taha and El-Agamey, 2003). 

 Estrous synchronization proved to be a useful 

management practice employed to boost reproductive 

efficiency in does and ewes (Kusina et al., 2000). It 

establishes a chance for appropriate synchronized 

breeding and kidding. This, consequently, takes the 

advantages of seasonal green forage availability, 

photoperiod, sufficient labour resources and market 

abundance. Estrus synchronization could be achieved 

by using prostaglandin F2α to reduce the span of the 

luteal phase of estrous cycle or by using progesterone 

or progestogens to extend estrus period artificially 

(Kusina et al., 2000). Since the prostaglandin F2α 

production is abundant in the breeding season when 

corpus luteum (CL) is active, different methods for 

synchronization of estrus using progesterone have 

been utilized in goat (El-Mokadem et al., 2017) and 

sheep (El-Mokadem et al., 2018).  

 Synchronization of ovulation protocols, out of 

season, are commonly based on controlled internal 

drug release (CIDR), plus equine chorionic 
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gonadotropin (eCG) treatments (Abecia et al., 2011) 

were it found effective to induce estrus and ovulation 

in goats during out of breeding season (Contreras-

Villarreal et al., 2015). The treatment of CIDR 

followed with eCG increased the rate of pregnancy in 

ewes, comparing to using CIDR only (Luther et al., 

2007). eCG is used for initiation of ovulation and 

estrus during non-breeding season, and was found to 

increase ovulation rather than twinning rates in a 

dose-dependent manner (Jabbour and Evans, 1991).  

 The objectives of this work were to manipulate 

the reproductive seasonality of Anglo-Nubian and 

Baladi does and to evaluate the efficiency of the 

protocol of CIDR-eCG to generate synchronized 

fertile estrus and improve efficiency of reproduction 

in seasonally anestrus lactating Anglo-Nubian and 

Baladi does. 

  

MATERIAL AND METHODS 

 

 The Institutional Animal Care and Use 

Committee of Alexandria University approved all 

experiments and the study protocol (ALEXU-IACUC 

no. AU-08211012384). This experiment was 

achieved at the Agricultural Experimental Station 

(31º 20′ N, 30º E), Faculty of Agriculture, Alexandria 

University, Alexandria, Egypt. 

 

Animals and management: 

 Thirty multiparous does, 15 Anglo-Nubian 

weighing 30.31 ± 1.43 kg, and 15 Baladi weighing 

34.17 ± 3.37 kg making their third to fourth parity 

were used in this study. Does were housed outdoors 

with shelter during the day and at night, and were 

kept in a semi-open barn. Roughage and concentrate 

supplements were offered according to their BW 

requirements (NRC, 2007). Also, each lactating doe 

received 1 kg/d concentrate mixture (16.04 % CP and 

68 % TDN). Water was accessible all times. Animals 

were clinically normal and disease free with a healthy 

appearance. 

Experimental design:  

 The present study was conducted during February 

and May, a period in which the reproductive 

performance is inert with severely deteriorated 

activities. The research was commenced 40 days after 

parturition when does become able to exert their first 

post-partum estrus as uterine involution was known 

to be completed by day 27 of parturition (Hafez and 

Hafez, 2000). All does were checked for estrus signs 

using teaser bucks daily throughout pre-treatment 

period which extended from day 40 to day 82 after 

parturition. At day 82 after parturition, all does  were 

inserted with Eazi-Breed
®
 CIDR

®
 device (0.3 g of 

progesterone; Pfizer Animal Health, Auckland, New 

Zealand) for  a period of 19 days then removed 

thereafter. At the removal of CIDR (day 101 after 

parturition), animals were injected intramuscularly 

with 500 IU eCG (Syncropart; CEVA Santé Animale, 

France). Estrus signs were detected daily using teaser 

bucks and those exhibited estrus were mated within 

48 h of CIDR removal (Abecia et al., 2011). For all 

does, pregnancy was diagnosed ultrasonographically 

at day 35 after mating (day 138 after parturition). 

Experimental design layout is presented in Figure 1. 

 

 

 

 

 

   

  
 

Figure 1. An experimental design to evaluate the CIDR-eCG -based estrus synchronization protocol in 

Anglo-Nubian and Baladi does during out-of-breeding season. CIDR: controlled internal drug release 

device (0.3 g progesterone); eCG, equine chorionic gonadotropin (500 IU Syncropart, intramuscular).   

 

Ovarian activity and pregnancy diagnosis:  

 The ovarian response to CIDR protocol was 

achieved using the scanning procedure described by 

El-Mokadem et al. (2017).  Ovarian activity 

including total number of follicles and follicle 

population were estimated for each doe (El-

Mokadem et al., 2017)  on days 40, 54 and 68 (after 

parturition) for determining the ovarian activity 

before insertion of CIDR device, on day 82 (insertion 

day), day 101 (CIDR withdrawal day) and (mating) 

day 103.  The number and diameter of CL and 

diameter of the largest follicle were recorded. 

Pregnancy was diagnosed by examining the uterine 

contents at days 35 (day 138 of commencing the 

experiment).  
 

Reproductive performance:  

 Reproductive performance was measured as:  

Estrus rate: number of does displaying estrus/ 

number of synchronized does × 100; conception rate 

at day 35 after mating: number of does conceiving at 

day 35 after mating (based on ultrasonography)/ 

number of does exposed to males × 100; prolificacy 
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at day 35 after mating: number of fetuses / conceived 

does; and fecundity at day 35 after mating: no. of 

fetuses / number of does exposed to males × 100 

(Olivera-Muzante et al. 2013). 

 

Statistical analysis: 

 The statistical analysis of data was performed 

using PROC MIXED of SAS 8.0 for repeated 

measures. Data of the ovarian activity were analyzed 

as follow: 

        Yijk = ì + Bi + Dj + (B × D) ij + eijk, 

in which Yijk is the observed value of the dependent 

variable determined from a sample taken from each 

animal, ì is the overall mean, Bi is the fixed effect of 

the i
th

 breed, Anglo-Nubian or Baladi (i = 1:2), Dj is 

the fixed effect of the j
th

 day (j = 0 : 63) on ovarian 

activity. (B × D) ij is interactions between breed and 

day, and eijk is the residual error. Significant 

differences among means were tested using least 

significant differences (LSD0.05) within each 

classification. The reproductive performance data 

were conducted to the chi-square-test. The 

confidence limits were tested at 5.0 % level.  

RESULTS 
 

Effect of CIDR-eCG protocol on ovarian activity  

 The effect of breed on ovarian activity of 

lactating Anglo-Nubian and Baladi does treated with 

protocol of CIDR-eCG during non-breeding season 

are displayed in (Table 1). Baladi does exhibited 

higher (P < 0.05) number of corpora lutea compared 

to Anglo-Nubian does. However, total number of 

follicles per doe, follicular population, diameter of 

largest follicle and diameter of corpus luteum were 

not affected by breed. With advancement of 

experimental days, all ovarian activities were 

significantly affected, except diameter of CL (Table 

2). Total number of follicles including small and 

medium follicles, and CL increased gradually to 

record the greatest (P< 0.05) values at time of CIDR-

removal (Day 101). At the day of mating (Day 103), 

the highest (P<0.05) large follicle number and the 

largest follicle diameter was accompanied with 

disappearance of CLs.  

 

 

Table 1.  Least square means ± SEM of ovarian activity of lactating Anglo-Nubian and Baladi does 

treated with CIDR-eCG protocol during out-of-breeding season  

Parameter 
Breed  

SEM 
Anglo-Nubian Baladi 

Total number of follicles per doe 3.12 3.14 0.19 

Follicular population , number     

Small follicles, ≥ 2 to 3 mm 1.20 1.42 0.16 

Medium follicles, > 3 to < 5 mm 1.09 0.83 0.15 

Large follicles, > 5 mm 0.82 0.89 0.11 

Diameter of largest follicle , mm 5.98 6.10 0.12 

No. of corpus luteum  0.20
b
 0.53

a
 0.07 

Diameter of corpus luteum , mm 9.80 9.74 0.23 
a , b Within a row, within breed means with different superscript letters differ (P < 0.05). 

 

Table 2. Least square means ± SEM of the day effect after CIDR-eCG
 
protocol on ovarian activity of 

lactating Anglo-Nubian and Baladi does during non-breeding season 
 

Traits  
Days after parturition

 
  

SEM 
40 54 68 82 101 103 

Total number of follicles per doe 1.54
b
 2.08

b
 3.38

a
 4.13

a
 3.67

a
 3.97

a
 0.30 

Follicular population (n) 

Small follicles, ≥ 2 to 3 mm 0.83
b
 0.63

b
 1.46

ab
 2.08

a
 2.08

a
 0.78

b
 0.26 

Medium follicles, > 3 to < 5 mm 0.38
b
 0.75

ab
 0.88

ab
 1.44

a
 1.47

a
 0.86

ab
 0.24 

Large follicles, ≥ 5 mm 0.33
cd

 0.70
bc

 1.05
b
 0.60

bcd
 0.11

d
 2.33

a
 0.17 

Diameter of largest follicles (mm) 6.20
ab

 5.70
bc

 5.67
bc

 5.83
b
 5.20

c
 6.55

a
 0.10 

No. of corpora  lutea 0.08
cd

 0.36
bc

 0.54
ab

 0.46
ab

 0.72
a
 0.00

d
 0.10 

Diameter of corpus luteum (mm) 11.50 8.75 10.05 9.28 10.09 - 0.18 
a- d Within a row, means with different superscript letters differ (p < .05). 

 

Effect of CIDR-eCG protocol on reproductive 

performance 

 Although does of both breeds failed to exhibit 

estrus activity before CIDR insertion (throughout the 

pre-treatment period extending from day 40 after 

parturition till day 82 in which the CIDR was 

inserted), Anglo-Nubian and Baladi does recorded 

100% estrus rate after CIDR removal and eCG 

injection (Table 3). In addition, conception rate, 

prolificacy and fecundity at day 35 of pregnancy 

were not affected by breed. 
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Table 3. Reproductive performance of Anglo-Nubian and Baladi does treated with CIDR-eCG protocol
1
 

during out-of-breeding season 

Parameter 
Breed  

Anglo-Nubian Baladi 

Estrus rate   100 (15/15) 100 (15/15) 

Conception rate (Day 35) 13% (2/15)  20% (3/15) 

Prolificacy (Day 35) 2.00 (4/2) 1.00 (3/3) 

Fecundity (Day 35) 26.67 (4/15) 20.00 (3/15) 

1 CIDR-eCG protocol: controlled internal drug release device contained 0.3 g of progesterone was inserted in out of breeding 

season and removed after 19 days and eCG (equine chorionic gonadotropin, 500 IU) was injected thereafter.  

 

DISCUSSION  

 

Effect of CIDR-eCG protocol on ovarian activity  

 Applying CIDR-eCG protocol to does during out-

of-breeding season illustrated a superiority of the 

luteal function in terms of number of corpora lutea in 

lactating Baladi does compared to Anglo-Nubian. 

The developed ability of ovarian activity with the 

progress of experimental day suggested that higher 

total number of follicles at day 103 (day of mating) 

resulted from the number large follicles possibly 

under the effect of eCG administration at day 101 

(day of CIDR-out) which was previously reported to 

increase the number of large follicles at estrus (Noël 

et al., 1994). eCG enhances the small and medium 

follicles entry into the phase of large follicles but 

prevents the incidence of follicular atresia (Bister et 

al., 1999). Thereafter, the number of small follicles 

decreased following eCG treatment to reach the 

lowest at estrus (day 103). Similar results have been 

reported previously on ewes (Kermani et al., 2012). 

However, reduction in number of large follicles and 

the largest follicle diameter at CIDR removal time 

(day 101) was reported in dairy cattle by Honparkhe 

et al. (2011). Moreover, injection of eCG at CIDR 

removal time augmented the follicles growth rate 

causing an increase in the largest follicle diameter at 

estrus (Sá Filho et al., 2010) associated with 

disappearance of corpora lutea (El-Mokadem et al., 

2017).  

 

Effect of CIDR-eCG protocol on reproductive 

performance 

 The success of CIDR-eCG protocol to induce 

100% estrus activity during out-of-breeding season in 

both experimental breeds was in accordance with the 

findings reported previously on goats (Contreras-

Villarreal et al., 2015; El-Mokadem et al., 2017) and 

sheep (El-Mokadem et al., 2018). The similarity of 

the estrus cessation for lactating does of both breeds 

before CIDR insertion was suggested to be under the 

effect of prolactin which is oppositely associated 

with the goats pattern of reproductive activity (Mori 

et al., 1985).  It is worthy to note that does which 

came to heat by progesterone-eCG treatment showed 

only one estrus and if not conceive they did not come 

to heat again (Abecia et al., 2011). These results 

indicated the effectiveness of P4-eCG protocol to 

induce estrus signs and incidence of ovulation in 

goats during non-breeding season as was similarly 

reported previously by Contreras-Villarreal et al., 

(2015). 

 P4-eCG protocol succeeded to achieve fertile 

mating in both Anglo-Nubian and Baladi does. 

Progesterone boosts the epithelia differentiation and 

consequently, the secretory function of the 

endometrium (Cunha et al., 2004). In addition, eCG 

enhances the oocyte to mature (Schmitt et al., 1996). 

Hence, administering eCG to progesterone-treated 

ewes throughout the out of-breeding season had a 

favourable effect on pregnancy rates (Kaya et al., 

2013). It boosts the development of blastocyst and 

reduces estradiol and oxytocin, thus suppresses the of 

PGF2α secretion and enhance the blastocyst to secrete 

interferon-tau (Nephew et al., 1994) causing the 

growing of conceptus and leading to increases in 

placentation (Khan et al., 2003). 

 

CONCLUSION  

 

 The detrimental effect of seasonality on 

reproductive performance of Anglo-Nubian and 

Baladi does expressed as complete cessation of estrus 

activity during out-of-breeding season from February 

to May was eliminated by using CIDR-eCG protocol. 

The protocol induced estrus behavior successfully 

during out of breeding season in both breeds. The 

effectiveness of CIDR-eCG protocol was numerically 

apparent in Anglo-Nubian does which recorded 

greater prolificacy and fecundity compared to Baladi 

does during out-of-breeding season. However, CIDR-

eCG protocol seems to be a feasible option to 

improve reproductive performance where fertile 

mating was successfully induced during out-of-

breeding season in goats.  
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ستخذاو بروتىكىل انتحاييم انًهبهيت انًصحىب بانهريىٌ انكريىني انخيهي انًنبه نهغذد انتناسهيت عهي يىسًيت اتأثير 

 انتناسم في إناث انًاعز الأنجهىنىبياٌ وانبهذي خلال يىسى عذو انتناسم

 
يرواٌ يىسف انًقذو

1
عًرو محمد رشاد ،

2
تاير عىض ريضاٌ، 

1
*

 

 
كهيت انزراعت  ،قسى الإنتاج انحيىاني -2، جًهىريت يصر انعربيت ،انجيزة ،انذقي ،يركز انبحىث انزراعيت ،عهذ بحىث الأنتاج انحيىانيي -1

 جًهىريت يصر انعربيت  ،الاسكنذريت ،جايعت الاسكنذريت ،)انشاطبي(
 

اىنشًٌّ٘ اىخٍيً اىَْثٔ ىيغذد اىرْاسيٍح عيً ٍ٘سٍَح اىرْاسو  ٕزٓ اىذساسح اىً ذقٌٍ دٗس اىرحاٍٍو اىَٖثيٍح اىَصح٘تح تحقِ اىٖشٍُٕ٘ذفد  

لاسرعادج  ىعْضاخ الأّجيّ٘٘تٍاُ ٗاىثيذي ٗ ذحذٌذ مفاءذٖا لإحذاز اىشٍاع اىَخصة ٗذحسٍِ اىنفاءج اىرْاسيٍح خاسج ٍ٘سٌ اىرضاٗج. خلاه أستعٍِ ًٌ٘

( تيذي. 51( إّجيّ٘٘تٍاُ ٗ)51عْضج ٍرعذدج اى٘لادج، قسَد إىى ٍجَ٘عرٍِ )( 08ًٌ٘ تعذ اى٘لادج(, ذٌ إسرخذاً عذد ) 08اىشحٌ ى٘ضعح اىطثٍعً )

ٗحذج  188ًٌ٘ ٍصح٘تٔ تحقِ اىٖشٍُ٘ اىنشًٌّ٘ اىخٍيً اىَْثٔ ىيغذد اىرْاسيٍح فً اىعضو ترشمٍض  51ٗذٌ ٍعاٍيح مو عْضج ترحاٍٍو ٍٖثيٍح ىَذج 

ٍ٘سٌ اىرضاٗج ٗاىرً إسرَشخ ٍا تٍِ شٖش فثشاٌش حرى شٖشٍاٌ٘ ٗاىرً ذرٍَض تعذً  دٗىٍح فً ًٌ٘ ّضع اىرحاٍٍو اىَٖثيٍح. أجشٌد ٕزٓ اىذساسح خاسج

غذد ظٖ٘س علاٍاخ اىشٍاع ٗمزىل ذلاشً اىرضٗاج اىَخصة. إسرخذاً تشٗذ٘م٘ه اىرحاٍٍو اىَٖثيٍح اىَصاحثح تاىٖشٍُ٘ اىنشًٌّ٘ اىخٍيً اىَْثٔ ىي

فً عذد الأجساً اىصفشاء فً عْضاخ اىثيذي ٍقاسّح  (8.81ص٘سج صٌادج )تاحرَاه  اىرْاسيٍح قاً ترحفٍض ذنٌِ٘ اىجسٌ الأصفش ٗاىرً ظٖشخ فً

 تعْضاخ الأّجيّ٘٘تٍاُ. ٗتإسرَشاسأٌاً اىَعاٍيح, ٗجذ أُ اىعذد اىنيً ىيحٌ٘صلاخ ٗمزىل عذد اىحٌ٘صلاخ اىصغٍشج ٗاىَر٘سطح ٗعذد الأجساً

(. فضلا عِ رىل, 15(  فً ًٌ٘ إصاىح اىرحاٍٍو اىَٖثيٍح )اىًٍ٘ 8.81شج )تاحرَاه اىصفشاء إذجٖد  اىً اىضٌادج ىرسجو أعيً قٌٍ ىيحٌ٘صلاخ اىنثٍ

( ٗماُ رىل 8.81( أُ عذد اىحٌ٘صلاخ اىنثٍشج ٗمزىل قطش اىحٌ٘صلاخ اىنثٍشج سجيد أعيً قٌٍ ىٖا )تاحرَاه 10ٗجذ فً ًٌ٘ اىرضاٗج  )اىًٍ٘ 

رْاسو فً عْضاخ الأّجيّ٘٘تٍاُ ٗاىثيذي ٗاىرً ذَثيد فً غٍاب سي٘ك اىشٍاع تَصاحثح عذً ظٖ٘س اىجسٌ الأصفش. اىرأثٍش اىضاس ىَ٘سٍَح اى

ذد ٗاىرضاٗج اىَخصة خلاه ٍ٘سٌ عذً اىرْاسو ذٌ ذخفٍفٔ تإسرخذاً تشذ٘م٘ه اىرحاٍٍو اىَٖثيٍح ٍع حقِ تاىٖشٍُ٘ اىنشًٌّ٘ اىخٍيً اىَْثٔ ىيغ

يٍح ٍع حقِ تاىٖشٍُ٘ اىنشًٌّ٘ اىخٍيً اىَْثٔ ىيغذد اىرْاسيٍح أدي ظٖ٘س اىشٍاع ًٌ٘ اىرْاسيٍح. فضلا عِ رىل , فإُ إسرخذاً تشذ٘م٘ه اىرحاٍٍو اىَٖث

ف ٍعٌْ٘ا إصاىح اىرحاٍٍو اىَٖثيٍح ىنلا ٍِ عْضاخ الأّجيّ٘٘تٍاُ ٗاىثيذي مَا ى٘حع أُ مو ٍِ ٍعذه اىحَو ّٗسثح اىخص٘تح ّٗسثح اىر٘أٍٍح ىٌ ذخري

ذ لإسرخذاً تشٗذ٘م٘ه اىرحاٍٍو اىَٖثيٍح اىَصاحثح تاىٖشٍُ٘ اىنشًٌّ٘ اىخٍيً اىَْثٔ ىيغذد اىرْاسيٍح خرلاف اىسلاىرٍِ. اىخلاصح أُ اىرأثٍش اىَفٍإت

ّجح فً إحذاز شٍاع ٗذضاٗج ٍخصة فً مو ٍِ عْضاخ الأّجيّ٘٘تٍاُ ٗاىثيذي خاسج ٍ٘سٌ اىرضاٗج خلاه اىفرشج ٍِ شٖش فثشاٌش اىً ّٖاٌح 

 شٖشٍاٌ٘.

  


