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SUMMARY 

 

 The purpose of this study was to evaluate the effect of pH of cervical mucus 

and   vaginal temperatures from onset of oestrus up to insemination time on sex ratio in 

Zaraibi goats. Three Zaraibi bucks were used for semen collection. Semen was 

evaluated and immediately diluted with tris-yolk fructose (TYF) extender. Nanny goats 

(n=44) were artificially inseminated with 1 ml extended semen containing 600x10
6
 

motile spermatozoa. Nanny goats were allocated into four groups (11 females each). 

The interval time to estimate pH of cervical mucus and vaginal temperatures during 

oestrus period was 6 hrs. Artificial insemination was performed as following: group 

(G1) goats were artificially inseminated at onset of oestrus (zero time) which 

considered as control group. The groups G2, G3 and G4 were artificially inseminated at 

12, 24 and 36 hours (hrs) after beginning of heat , respectively. Oestrus was detected 

eight times daily with three hours interval and determined when doe stand to be 

mounted. The results indicated that the lowest (P<0.05) value of pH of cervical mucus 

and vaginal temperatures were recorded at 24 and 30 hours of heat. The kidding rates 

were 54.5, 81.8, 100 and 100 in groups 1, 2, 3 and 4, respectively. Goats inseminated at 

0 hr (G1) gave 50% males and 50% females. Goats inseminated at 12 hr produced 

62.50% males and 37.50% females. The highest female ratio of offspring (84.62% vs. 

15.38% male) were obtained in G3. In contrast, G4 recorded 73.08% male and 26.92% 

female kids.  

It is proved  that the period between onset of oestrus to insemination time is 

able to alter forward motility for either X or Y chromosomes to change the sex kind of 

fetal gender in Zaraibi nanny goats. 
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INTRODUCTION 

 

 Control of sex ratio of newborns is quite important for genetic improvement 

and farm economics. Special attention have been paid to control sex of offspring 
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throughout the manipulation of insemination time (Gutiérrez-Adán et al. (1999) in 

sheep; Roelofs et al., (2006) in cattle; Smits et al. (2005) in human and Vega et al. 

(2008) in rabbits). The previous results revealed that optimal pregnancy rate (PR) could 

reach its maximum when insemination taking place from mid-oestrus until a few hours 

after the end of oestrus (Foote, 1979). The duration of oestrus in does  is usually 

extended for 20-40 hrs, while ovulation occurs shortly after the end of the heat phase or 

30 to 36 hours after the onset of heat (Evans and Maxwell, 1987). Life span of ova was 

found to be 16-24 hrs and 30-48 hrs for spermatozoa. The best circumstances for 

fertilization is when spermatozoa quickly  reached  the site of fertilization within 15-30 

minutes of mating and insemination done at 12-36 after onset of oestrus (Hafez, 1987). 

The newborn sex ratio has been altered for several species by varying the sperm media. 

Khalifa et al. (2009) found that sex ratio could be controlled by changing pH in sperm 

extender. Acidic extender (6.6) gave 66.67% female lambs, while alkaline extender 

(7.3) resulted in 81.25 % male lambs.  

 The objectives of the present work were to study the effects of eitherchanges in 

the pH of cervical mucus or vaginal temperatures through oestrus period and delaying 

insemination time on sex ratio of obtained offspring in Zaraibi goats. 

 

MATERIALS AND METHODS 

 

Experimental animals and feeding 

 This experiment was executed in the Animal Production Research Station, El-

Serw Domietta Governorate, Animal Production Research Institute, throughout the 

autumn season of 2008.    

 Forty-four healthy Zaraibi does of age 30-36 months were allocated into four 

equal groups (11 each). Does were nourished 50% concentrate feed mixture (CFM) and 

50% berseem hay (BH). The composition of CFM was cotton seed (17.50%), yellow 

maize (40%), wheat bran (25%), soybean meal (7%), molasses (6%), limestone (2.5%), 

common salt (1.5%) and minerals (0.5%). Three healthy bucks with age of 30 - 34 

months was  

Reed forage of 50-100 cm height was mowed to be used for feeding. 

fed 50% CFM and 50% reed grass silage (RGS) were used to inseminate the 

experimental females. Fresh water was available  for experimental animals. The 

chemical analysis of feed stuffs used in this experiment is shown in Table 1 
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Table 1: Chemical composition and nutritive values of the experimental feeds. 

Ingredients 

(%) 

Feed stuffs 

CFM BH RGS 

Dry matter   90.50 89.4 30.10 

Organic matter   93.20 87.5 89.60 

Crude fiber          14.80 28.4 28.90 

Crude protein     15.10 13.9 10.90 

Ether extract        03.50 02.3 03.10 

 Nitrogen free extract  59.83 42.9 46.70 

Ash 06.77 12.5 10.40 

RGS: The reed forage was collected from El- Manzalla lake, Dakahliya Governorate. 

. 

 

 

Semen collection and extension 

 Semen was collected after 54 days of feeding bucks RGS, using artificial 

vagina. Semen ejaculates were evaluated immediately after collection. Forward sperm 

motility of > 75 %, abnormal spermatozoa <15% and sperm cells concentration > 2.90 

x 10
9
 were extended with tris-yolk fructose (TYF). The chemical composition of TYF 

that give pH 7.0 consists of  Tris (4.50 gm), fructose (1.25 gm), citric acid (2.60 gm), 

egg yolk (2.5%), penicillin procaine (10000 IU), penicillin sodium (10000 IU), 

streptomycin (0.1gm), distilled water up to 100 ml. Does were artificially inseminated 

with 1 ml extended semen containing  600x10
6
motile spermatozoa.  

  

Oestrus detection and AI groups  

 Oestrus was observed naturally for 8 times through 24 hrs by teaser buck at 3 

hrs interval. Oestrus detection extent for two hours then approximately 60 minutes for 

resting teaser buck. The onset of oestrus was determined when the nanny goat stood to 

be mounted. Goats in heat were artificially inseminated by extended semen which 

deposited into vaginal tract by speculum in the Os-cervix. The pH of cervical mucus 

and vaginal temperatures had been recorded every 6 hrs from onset of oestrus to the 

time of insemination. The insemination process was performed at 0 hrs (G1 which 

served as control), 12 hrs (G2), 24 hrs (G3) and 36 hrs (G4) from onset of heat.  

 

Cervical mucus pH and vaginal temperature during heat   

 The pH of cervical mucus was measured by pH meter (CG 837 Germany). pH 

was measured  via inserting clean electrode against the vaginal wall at a point of 
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approximately 8 cm depth into vagina until Os-cervix mucus. When reading of pH 

meter being stable reading was recorded. The electrode was rinsed with 70% ethanol, 

then distilled water, and dried between insertions (Lewis and Newman, 1984).   

 

Vaginal temperature was measured by a digital readout thermistor thermo 

meter (Cole-Parmer Instrument Co., Chicago, IL). The probe was inserted into the 

anterior portion of the vagina, and held in place until reaching a stable reading. The 

probe was cleaned as above. 

 

Fertility traits and kid's sexing were calculated as follow:  

Kidding rate %= No. of pregnant goats / No. of inseminated goats X100.  

Nanny goat kids % = No. of nanny goat kided / No. of pregnant goats X100. 

Sex of kid (male/female) % =No. of born kids in particular sex/Total No. of born kids 

X100. 

 

Statistical analysis 

Data were analyzed using SAS (1999). The differences among means were 

evaluated by Duncan Multiple Range test (Duncan, 1955).  The differences between 

group in sex ratio were statistically analyzed by x
2
. 

 

RESULTS AND DISCUSSION 

 

Cervical mucus pH and vaginal temperature during oestrus hours      

Results in Table (2) indicate significance (P<0.05) of changesin pH of cervical 

mucus and the vaginal temperature during heat. At the onset of heat, pH value was 

more than 7.0 and decreased to 6.60 up to 30 hrs from onset of heat. This is similar to 

that reported by Schilling and Zust (1968). The difference in vaginal pH may be 

attributed to the changes of electrical resistance of vaginal mucus that act as indicators 

for oestrus and ovulation (Leidl and Stolla, 1976). The results revealed that pH 

decreased with advance of oestrus which coincide with ovulation. These findings are in 

accordance with the results of Evans and Maxwell (1987). At the end of heat, the mucus 

pH retrained to alkaline (Rezac et al., 2001). Reductions of vaginal pH depends upon an 

influx of ions, such as hydrogen, sodium and chloride, into vagina, which accompanied 

by accumulation of glycogen and proteins (Khadiga et al., 2005) and coincide with the 

LH surge (Schofield et al., 1991 and Blaszczyk, et al., 2004).   

Vaginal temperature around oestrus were increased approximately 0.4 degree 

for 6 consecutive hours up to18 hrs from onset of heat. Vaginal temperature decreased 

for the next 18 hrs, and then declined steadily from 24 hrs until 36 hrs before end of 
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oestrus. Also, data indicate that vaginal temperature was elevated at 18 hrs (mid- 

period). Kyle et al. (1998) reported that vaginal temperature was decreased 3 days prior 

oestrus and significantly elevated at mid-heat period in cows. The temperature was 

fluctuated
 
during the oestrus period. It may be due to secretion of estrogen that 

increased blood flow to the reproductive tract, causing an increase in hydration of 

vaginal tissue (Smith et al., 1989). During oestrus period, the low levels of progesterone 

and high levels of estrogen before ovulation had caused changes in the vaginal 

temperature ( Dhalia et al., 2005). Vaginal temperature was affected by modifying the 

activity of proteolytic enzymes that needed to depolymerize the follicle wall, 

distensibility and dissociation of tissues, remodelling of the basement membrane and  

coagulability of follicular fluid (Hunter et al., 2006 and 2007). Moreover, Hunter 

(2009) reported that biosynthesis of gonadal steroid hormones would be sensitive to 

vaginal temperature regulation. He also indicated that the vaginal temperature was 

being high
 
on the day of heat, low again at the time of ovulation, and

 
high during the 

luteal phase of the oestrus.  

 

Table2: Mean±S.E of pH of cervical mucus and vaginal temperature during 

different times of oestrus. 

Items groups 
Time interval between onset of oestrus /hrs 

0 6 12 18 24 30 36 

 

 

 

pH of 

cervical 

mucus 

G1 7.28 

±0.14 

- - - - - - 

G2 7.26
a
 

±0.11 

7.09
b
 

±0.15 

6.87
c
 

±0.19 

- - - - 

G3 7.27
a
 

±0.08 

7.06
b
 

±0.06 

6.89
c
 

±0.06 

6.79
d
 

±0.05 

6.59
e
 

±0.04 

- - 

G4 7.25
a
 

±0.13 

7.11
b
 

±0.12 

6.88
c
 

±0.11 

6.78
d
 

±0.09 

6.58
e
 

±0.07 

6.60
e
 

±0.07 

7.13
b
 

±0.09 

 

 

 

Vaginal 

temperature 

(
o
C) 

G1 38.27 

±0.29 

- - - - - - 

G2 38.26
c
 

±0.24 

38.66 
b
 

±0.23 

39.06
a
 

±0.15 

- - - - 

G3 38.25
d
 

±0.20 

38.65
c
 

±0.21 

39.05
b
 

±0.22 

39.46
a
 

±0.19 

38.19
e
 

±0.23 

- - 

G4 38.24
d
 

±0.21 

38.65
c
 

±0.11 

39.04
b
 

±0.12 

39.44
a
 

±0.24 

38.18
e
 

±0.21 

38.17
e
 

±0.18 

38.25
d
 

±0.19 

Values with different superscripts in the same row significantly different (P<0.05).  

http://www.journals.elsevierhealth.com/periodicals/the/article/PIIS0093691X05001548/abstract
http://www.journals.elsevierhealth.com/periodicals/the/article/PIIS0093691X05001548/abstract
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The fertility traits and kid's sexing  

 The obtained results in Table 3 show that the mean kidding rates in nanny goats 

artificially inseminated 0, 12, 24 and 36 hrs (G1, G2, G3 and G4) after the onset of 

oestrus were 54.55, 81.82, 100 and 100 %, respectively. The lowest kidding rate 

observed in G1 was combined with the earliest insemination . The results show that G3 

and G4 surpass G2 in kidding rates. The nanny goats in G1 that shortly inseminated and 

produced fewer kids might due to possible decrease of a healthy sperm contacting a 

healthy ovum at fertility site. Changing vaginal temperature could influence the activity 

of both nucleus and cytoplasm and thus the characteristics of nuclear and cell 

membranes, including the remodelling of structural proteins (Rajamahendran et al., 

1989 and Hunter, 2008); defect of pH of cervical mucus (Elrod and Butler 1993) and 

prolong time from insemination up to ovulation over 12 h after the end of oestrus period 

(Goel and Agrawal, 2003). Moreover, Santos et al. (2004) showed hormonal interaction 

such as estradiol-17ß (E2) might facilitate
 
sperm migration into the oviduct and that 

progesterone
 
(P4) was antagonized the sperm motility toward the site of fertility. They 

also reported that interaction between E2 and P4
 
might stimulate adhesion of 

spermatozoa to the oviduct epithelium. The vaginal temperature influences spermatozoa 

that already has been made, besides motility and membranous modification as primary 

consideration (Eisenbach and Giojalas, 2006).       

 In respect to newborn kids, the total newborn kids increased (P<0.05) with 

nanny goats artificially inseminated at 24 hrs and 36 hrs after the onset of heat. The data 

show that delayof insemination time had altered offspring ratio which depend on 

ovulation time. These results are in agreement with those of Gutiérrez-Adán et al. 

(1999) who found significant differences in the sex ratio obtained when ewes 

inseminated during 5 h preceding ovulation (more females) compared with those 

inseminated during 5 h after ovulation (more males). Moreover, skewing of sex ratio to 

females or males was attributed respectively to acidity (pH=6.59) and alkalinity (pH 

=7.13) at both 24 and 36 hrs that rapidly forward movement of either X or Y 

chromosome-bearing spermatozoa to fertility side. These results are explained by Smith 

(2006) who found that both decreasing and increasing pH can affect majority of sperm 

protein that plays an important role in sperm motility at the leading edge, where new 

filament assemble disassembly occurs. In addition, Y chromosome-bearing 

spermatozoa are capacitated before X chromosome-bearing spermatozoa. Delayed 

insemination to 36 hrs near the ovulation time would cause X chromosome-bearing 

spermatozoa to lose their ability to fertilize and allow Y chromosome-bearing to 

fertilize oocyte (Martineza et al., 2004, Atsushi et al., 2007 and Orkun et al., 2007). 

Alteration of embryo sex ratio tendency to females by moving the timing of insemination 

to 24 hrs may due to skewing mucus in vagina to acidic which activate X chromosome-

bearing spermatozoa to reach fertility site faster than Y chromosome-bearing 

spermatozoa. These results are in agreement with that reported by Khalifa et al. (2009) 

who reported that gradient in pH extender at 6.6 and 7.3 produced 66.67 and 81.25% 

female and male lambs, respectively.  
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Table 3: Kidding rate, total number of kids and sex ratio of the does artificially 

inseminated with different times of insemination after oestrus detection. 

Items Time of insemination after oestrus 

detection (hrs) 

0 12 24 36 

No. of goat does inseminated 11 11 11 11 

No. of goat does pregnant  6 9 11 11 

Kidding rate % 54.55 81.82 100 100 

No. of  goat does kids 5 9 11 11 

Goat does kids (%) 83.33 100 100 100 

Total number of kids 10 16 26 26 

No. of males 5 10 4 19 

No. of females 5 6 22 7 

Sex ratio :     

Males (%) 50.00
c
 62.50

b
 15.38

d
 73.08

a
 

Females (%) 50.00
b
 37.50

c
 84.62

a
 26.92

d
 

     Values with different superscripts in the some row, differ significantly (P<0.05). 

 

 

CONCLUSION 

 

    It is recommended to organize artificial insemination to be performed close to the 

time of ovulation in females. Accurate and careful detection of oestrus and control of 

oestrus and ovulation are necessary to reach a satisfactory fertilization level and skew 

the sex of offspring, especially during insemination at 24 hours from onset of oestrus in 

goats. 
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ت١ٓ تذء اٌش١اع ٚاٌرٍم١ح ػٍٝ الإخصاب ٚ إٌغثح اٌعٕغ١ح فٟ اٌّاػضرشج اٌض١ِٕح ذأش١ش اٌف  

 

ػثذ اٌعٛاد ِعا٘ذ ػثذ اٌعٛاد -أعاِح ػضِٝ اٌضلالٝ -ِحّذ ئتشا١ُ٘ أحّذ  -ػضاٌذ٠ٓ ئتشا١ُ٘ خ١ٍفح   

ِصش –دلٟ  -ِؼٙذ تحٛز الإٔراض اٌح١ٛأٟ –ِشوض اٌثحٛز اٌضساػ١ح   

 

 اٌٍّخص اٌؼشتٝ

 

ٛٞ رؾذ٣ذ دسعخ ؽٔٞمخ ٓخبه أُٜجَ ٝؽشاسح أُٜجَ خلاٍ علبػبد اُؾل٤بع  ُٔغلب٤ٓغ     اُٜذف ٖٓ ٛزح اُذساعخ     

رْ رغ٤ٔغ اُغلبئَ  .  اُزِو٤ؼ ٝرٞم٤ؼ  رأص٤شٝهذ اُزِو٤ؼ الإفي٘بػ٠ ػ٠ِ اُ٘غجخ اُغ٘غ٤خ ُِٔٞا٤ُذ ك٠ أُبػض اُضسا٣ج٠

ػ٘لضح   44رلْ رِول٤ؼ   . زكبد  ثٔخللق اُزلشط كشاًزلٞص   ر٤ٞط ػٖ ىش٣ن أُٜجَ الإفي٘بػ٠ ٝخللذ اُول  3أُٟ٘ٞ ٖٓ 

 688xَٓ عبئَ ٟٓ٘ٞ ٓخلق ٣ؾزٟٞ ػ٠ِ  1ًٝبٗذ عشػخ اُزِو٤ؼ ٌَُ ػ٘ضح  إفي٘بػ٤ب
6
ؽ٤ٞإ ٟٓ٘ٞ ٓزؾشى  18

رللْ ه٤للبط ؽٔٞمللخ ٓخللبه أُٜجللَ ٝدسعللخ (. ػ٘للضح ثٌللَ ٓغٔٞػللخ 11)ٓغٔٞػللبد  4هغللٔذ ٓغللب٤ٓغ  اُزِولل٤ؼ اُلل٠ . 

 ٓوبسٗلخ )أُغٔٞػلخ الأُٝل٠   : ُٝوؾذ أُغب٤ٓغ إ في٘بػ٤ب ًبُزب٠ُ. عبػبد ٤6بع ًَ ؽشاسح أُٜجَ أص٘بء عبػبد اُؾ

عللبػخ  ٓللٖ اُؾلل٤بع   24عللبػخ ٓللٖ اُؾلل٤بع، أُغٔٞػللخ اُضبُضللخ ثؼللذ    12ػ٘للذ ثذا٣للخ اُؾلل٤بع،أُغٔٞػخ اُضب٤ٗللخ ثؼللذ    ( 

ٔ  . عبػخ ٖٓ اُؾ٤بع 36ٝأُغٔٞػخ اُشاثؼخ ثؼذ   5ثٔؼ٣ٞ٘لخ  )ٜجلَ  اٝمؾذ اُ٘زبئظ إٔ اهَ دسعخ ؽٔٞملخ ٝؽلشاسح ُِ

ُٔغلب٤ٓغ  %  188،  188،  01.02،    54.55ًٝلبٕ ٓؼلذٍ اُؾٔلَ    . عبػخ ٖٓ ثذا٣خ اُؾل٤بع  38- 24ًبٗذ ػ٘ذ %

ٝأُغٔٞػللخ اُضب٤ٗللخ %.  58ٝأٗللبس % 58أػيللذ أُللبػض اٌُ٘زللشٍٝ ٓٞا٤ُللذ رًللٞس   . ػِلل٠ اُزللٞا٠ُ 4،3،2،1اُزِولل٤ؼ

ٓلغ  % 04.62أػ٠ِ ٗغجخ ٓٞا٤ُلذ إٗلبس   (. ؾ٤بععبػخ ٖٓ اُ 12ثؼذ )اٗبس  %   58ٝ33رًٞس ، %  58ٝ62اػيذ 

عللبػخ ٓللٖ اُؾلل٤بع ٝػِلل٠ اُؼٌللظ   24ًبٗللذ ُقللبُؼ أُغٔٞػللخ اُضبُضللخ اُزلل٠ ُوؾللذ ثؼللذ  %  15.30أهللَ ٗغللجخ رًللٞس

أٗلبس ًٝلبٕ   %  52ٝ26علذاء رًلٞس ،   % 80ٝ33علبػخ ٓلٖ اُؾل٤بع أػيلذ      36أُغٔٞػخ اُشاثؼخ اُز٠ ُوؾذ ثؼذ 

ٝرٞفل٠ اُذساعلخ ثلإٔ اُلزللشح    .  4، 3فلي٘بػ٠ اهزقلبدٟ ثبُ٘غلجخ ُِٔغٔلٞػز٤ٖ     ػلذد أُٞا٤ُلذ اُ٘برغلخ ٓلٖ اُزِول٤ؼ الإ     

ثٔلب ٣غلٔؼ كل٠ ااُلزؾٌْ كل٠        x  ،yاُض٤٘ٓخ ث٤ٖ ٓلاؽظخ اُؾ٤بع ٝٝهذ اُزِو٤ؼ هبدسح ػ٠ِ رؼلذ٣َ ؽشًلخ اٌُشٝٓٞعلّٞ    

 .اُ٘غجخ اُغ٘غ٤خ ُٔٞا٤ُذ أُبػض اُضسا٣ج٠
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