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ABSTRACT 

 

 The objective of this study was to 

determine the effect of a specific proportion of 

concentrate feed mixture (CFM) to berseem hay 

(BH) on semen quality, sperm abnormalities and 

fertility of Zaraibi billy goats during exhaustion 

test. Six adult billy goats were equally divided 

into control group (G-A) and treated group (G-

B). Semen quality and sperm abnormalities were 

evaluated with exhaustion test of epididymis 

(ETE). Semen collected three times daily at one 

hour interval among ejaculates for three 

successive weeks. The feeding system for G-A 

was 700 gm CFM supplemented with 500 gm 

BH daily / buck, while 500 gm CFM plus 750 

gm BH were afforded to G-B daily / head. The 

fertility test was carried out with 48 healthy and 

sexual mature Zaraibi nanny goats without any 

significant difference among them in body 

weight, age and oestrous period. Nanny goats 

were divided into two equal groups (n=24) 

which mated with billy bucks in G-A and G-B. 

The obtained results show lower semen quality 

in G-A   compared to G-B (P<0.05). Semen-

ejaculate volume and sperm concentration in the 

first ejaculates were significantly (P<0.05) 

higher than second and third ejaculates. On the 

contrary, the advanced sperm motility was 

higher (P<0.05) in second and third ejaculates 

than the first. Concerning ETE designing, G-A 

was recorded significantly (P<0.05) higher 

sperm morphological abnormalities than G-B. 

The fertility rate was defined significant 

(P<0.05) higher percentage of nanny goat kided  

in G-B than G-A. These results suggest that 

replacing 30% of concentrate with hay could 

maintain semen quality and fertility of Zaraibi 

goat bucks after intensity of semen collection by 

ETE. 
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INTRODUCTION 

 

 The availability of feed resources and 

their rational utilization by livestock might 

represents the most compelling task facing 

planners and animal scientists in the world. The 

situation is acute in Egypt where chronic annual 

feed deficits and increasing animal populations 

are common, thus making the problem a 

continuing saga. Goats play an important role in 

the livelihood of wide sector in Egypt. The 

populations of goats are raised mainly in three 

regions: the Nile Delta, Upper Egypt and in the 

desert rangelands, particularly in the north-west 

coastal zone.     

 Reproduction and performance of farm 

animals is largely dependent on their nutritional 

status. It is well documented that adequate 

nutritional management is crucial for successful 

mating in flocks (Smith and Akinbamijo, 2000 

and Mellado et al., 2006). Carbohydrate, protein 

and nucleic acid metabolism and their deficiency 

may impair spermatogenesis, libido, fertility, 

embryonic development and survival (Alejandro 

et al., 2002). There are several studies 

concerning the relationship between nutrition 

and fertility. Lozano et al. (2003) reported that 
feed availability is a major environmental factor 

influence sperm quality, frequency of ejaculates 

needed for artificial insemination in goats and 

create a greater demand for semen from superior 

progeny tested sires. Mekasha et al. (2007) 

reported that regulation of testicular mass and 

sperm production in bucks depends on feed 

intake. In other hand, Jabbar and Anjum (2008) 

indicated that forage to concentrate ratio of 
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25:75 is most appropriate for economical mutton 

production of Lohi lambs.  

    The present study was planned to determine 

the effect of ratio between forage and 

concentrate on some semen characteristics such 

as frequency of semen collection, abnormalities 

of spermatozoa and fertility in Zaraibi billy 

goats.  

 

MATERIALS AND METHODS 

 

 The present study was carried out in El-

Serw Experimental Station, located in the north 

eastern part of the Nile Delta, Domietta 

Governorate Egypt, belonging to Animal 

Production Research Institute,  during the period 

from February to June, 2009.  

 

Animals and management 

 Six healthy and mature Zaraibi goat 

bucks approximately 2.5-3 years old and 

weighed  50.82±0.40 live body weight. Bucks 

were divided into two equal groups (3 in each). 

The first and second groups were kept as the 

control (GA) and treated (GB), respectively. The 

experimental billy goats were clinically 

examined to detect any abnormalities of the 

external reproductive organs. In addition, bucks 

were vaccinated against ovine pasteurellosis and 

treated against endo- and ecto-parasites. The 

billy goats groups were housed and fed in 

individual pens and had free access to mineral 

mixture block and fresh water during the 

experimental period.  

 

Nutritional treatments  

 Billy goats in first group (G-A) was fed 

700gm / head / daily concentrate feed mixture 

(CFM) + 500gm / head /daily Berseem hay 

(BH), while in second group (G-B), replacement 

of 30% of berseem hay with concentrate feed 

mixture to be 500g CFM / bucks /daily 

supplemented plus 750 gm BH / buck / daily. 

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%). Chemical composition of the 

experimental feeds were analyzed according to 

A.O.A.C. (1995).  

 

Exhaustion semen collection  

 Semen collection was commenced at day 

60 after offering the treatment diet using a warm 

artificial vagina from both G-A and G-B using 

epididymal exhaustion test (ETE). The ETE was 

designed to collect daily three semen ejaculates 

at one hour interval between ejaculates up to 

three consecutive weeks. 

 

Semen characteristics during ETE 

 Semen ejaculate (ml) was recorded 

immediately after collection by graduated 

collection tube. The percentage of sperm 

motility and sperm cells- concentration x10
9
/ml 

were recorded according to Salisbury et al., 

(1978). Total sperm abnormalities were recorded 

as described by Blom (1972). 

 

Fertility trial  

 The fertility test was conducted on 48 

healthy and sexually mature nanny goats after 

end of ETE. Nanny does were divided into 2 

groups (24 each). The average initial live body 

weight and age were nearly equal and without 

significant difference among them in oestrous 

cycle. The nanny goats of the first and second 

groups were mated with billy buck.  

 

Mating protocol  
 A teaser billy buck was used twice a day 

at 6-9 am and 6-9 pm to detect oestrus nanny 

goats. The oestrus nanny goat was identified 

when stood to be mounted. Nanny goat which 

comes in heat in the morning offered to 

experimental fertile bucks in the evening. While, 

nanny goats showed oestrus in the evening were 

executed to mating in the next morning (6-9 am).  

Nanny goats passing two oestrous cycles without 

showing heat were considered pregnant. 

 

The fertility traits and kid's rate were 

calculated as:  

 

Kidding rate after mating period (%) =  

No. of pregnant nanny goats    x100 

  No. of mated nanny goats  
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Nanny goat kids (%) =  

     No. of nanny goat kid       x100 

No. of nanny goats pregnant   

 

Statistical analysis 

 Data were analyzed using SAS (2004). 

The differences among means were evaluated by 

Duncan
'
s Multiple Range test (Duncan, 1955).  

 

RESULTS AND DISCUSSION 

 

 The feed analyses of both feed sources 

used in the study are presented in Table 1. 

Data in Tables 2 and 3 summarize semen 

quality and morphological abnormalities with 

ETE, respectively. It is obvious that semen 

quality was significantly (P<0.05) higher and 

morphological abnormalities of spermatozoa 

was less in G-B compared to G-A. The 

preponderance of G-B in semen quality and 

lower morphological abnormalities during ETE 

may be related to zinc level which was greater in 

G-B (32 ppm) than G-A (22 ppm). EL-Sisy et al. 

(2008) reported that 10 ppm being a minimum 

requirement zinc level and 1000 ppm may be 

toxic and that it plays an essential role in 

testicular growth, seminiferous tubules 

development, spermatogenesis, testicular 

steriodogenesis and androgen metabolism. Also, 

Zafar et al. (2009) indicated that minerals are 

required for cellular survival, having roles in 

metabolism, maintenance growth and have 

specific roles in reproductive tissues. On the 

other hand, Handan et al. (2009), in rams, 

reported that zinc is associated with calcium to 

play major role in helping ejaculate more semen 

and very important in boosting fertility, sexual 

vigor and maximum semen output.  

 The data show significant (P<0.05) 

differences between consecutive ejaculates 

through ETE (Table 2). The first semen 

ejaculates had larger semen volume than second 

and third ejaculates in the first week. While, 

there were no significant difference between the 

first and second semen ejaculates in second and 

third weeks during partial depletion. The 

difference between ejaculates could be attributed 

to the sexual desire of bucks at the time of 

collection, preparation on bucks to semen 

collection and the period elapsed between the 

collections. The increasing semen volume in the 

first and second ejaculates may be due to more 

intensive of seminal fluid from accessory glands. 

These results confirm with Talebi et al. (2009) 

who found that seminal fluid represents 95-98% 

of total ejaculate volume; and that seminal 

vesicles secreted 40-80% in ejaculates and 15-

30% of the remainder coming from the prostate 

gland. The highest sperm motility was recorded 

(P<0.05) in the second and third ejaculates as 

compared to the first ejaculates during ETE. 

Superiority of second and third ejaculated in 

sperm motility was related to hormonal 

stimulation through depletion of the epididymal. 

The sperm motility was depended on hormonal 

level especially testosterone and minerals such 

as zinc. Dissanayake et al. (2009) found that zinc 

deficiency in rats causes a reduction in the 

structural parameters of seminiferous tubules 

which influences serum levels of testosterone 

and prolactin. Sonoko et al. (2009) reported that 

zinc is an essential trace element for the 

maintenance of germ cells, the progressive 

spermatogenesis, and the regulation of sperm 

motility. Sperm-cell concentration in first semen 

ejaculates had higher sperm numbers than next 

ejaculates. These results are in agreement with 

those of Imwalle and Katz (2004) who found 

that sperm-cell concentration was significantly 

higher in the first ejaculates during first week 

compared with subsequent ejaculates or time.  

 The current study provided clear 

evidence that G-A combined with significantly 

(P<0.05) higher morphological abnormalities of 

spermatozoa than G-B during consecutive weeks 

with ETE (Table3). The morphological 

abnormalities observed in the study were similar 

to those described by Khalifa et al., (2009) who 

found significant increase (P<0.05) in rams 

abnormal spermatozoa as frequency of 

ejaculation increased. The changes of 

morphological abnormalities were attributed to 

different levels of minerals (Zn and Ca) in CFM 

and BH . Rise frequency of ejaculation resulted 

in the rapid release of immature spermatozoa 

and fertility (Oyeyemi and Akusu, 1998). Zinc 

deficiency lead to decrease spermatogenesis, 
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impaired male fertility, reduced sperm motility 

and morphological abnormalities (Wong et al., 

2000). Also, Meseguer et al. (2004) reported that 

intracellular concentrations of Ca
2+

 and the 

proportion of cholesterol in the sperm membrane 

are important marks for the semen quality, 

sperm morphology and fertility potential. 

Moreover, zinc and calcium deficiency caused 

severe damage to the testes such as atrophy of 

the testicular tubules and the inhibition of 

spermatid differentiation (Morisawa and 

Yoshida, 2005). Moreover, Prasad (2008) 

suggested that testes may harbor a zinc 

incorporation system, exert protective effect 

against testicular injury and play an essential 

role in the maintenance of testicular functions. 

Sperm fertility depends on semen quality 

(normal spermatozoa), quantity (adequate 

number) and nutrition. Similarly, Oyeyemi et al. 

(2008) reported that low plane of nutrition has 

been identified to delay, slightly, the onset of 

puberty, increase sperm abnormalities and high 

quality semen should not have more than 10% of 

abnormal sperm cells.  

 

Fertility trial 

 Results in Table 4 were explained 

fertility trial after using ETE. Data show 

significantly (P<0.05) higher nanny goats kided 

%. for G-B than G-A. The increasing nanny goat 

kided percentage in G-B was related to the 

elevate level of calcium in BH (1.71) compared 

to CFM (0.87) which known to have positive 

role in activating fertility. Gülay et al. (1997) 

suggested that extracellular calcium is required 

for successful fertilization by initiate the 

acrosomal reaction to attain release of enzymes 

necessary for sperm-egg interaction. The same 

authors reported evidence that this ion may 

involve in sperm motility. Zinc is also essential 

to provide protein and energy that may had 

essential role to preserve and helps embryos to 

complete uterus growth. Baltaci et al. (2004) 

found that zinc in rats has an important role in 

thyroid metabolism, participation in protein 

synthesis and it's involved in T3 binding to its 

nuclear receptor. Moreover, increasing BH in 

diet provided fatty acids that play essential role 

in sperm fertility especially polyunsaturated fatty 

acids, a  finding reported with Strzezek (2004) 

that reduction of polyunsaturated fatty acids 

decreased the sperm number, motility, and 

sperm fertilizing ability. Zinc appeared of very 

vital role in affecting various parameters of 

semen, it had an antibacterial function, protect 

the testis against the degenerative changes and it 

may play a regulatory role in the process of 

capacitation and acrosomal reaction (Hasan et 

al., 2007 and Mekasha et al., 2008). The low 

percentage of nanny goat kidedin G-A may be 

due to higher manganese (Mn
2+

) level in CFM 

(73 ppm) than BH (45 ppm) that mightaffect 

fertility. Similarly, Elbetieha, et al. (2001) 

indicated that ingestion of Mn
2+

 to adult male 

rates caused some adverse effects on fertility, 

reproduction system and sexual behavior.  

 

CONCULSION 

 

 The presented results explain that 

replacement of 30% of  concentrate feed mixture 

with berseem hay improved semen quality 

during consecutive ejaculates, enhanced fertility 

and maintenance of reproductive performance in 

Zaraibi billy goats. 

  

REFERENCES 

 
A.O.A.C. (1995). Official Methods of Analysis (16

th
) 

Edt. Association of Official Analytical Chemists, 

Washington, D.C., USA.  

Alejandro, B., Perez, R., Pedrana, G., Milton, J. 

T., Lopez, A., Blackberry, M. A., Duncombe, G., 

Rodriguez-Martinez, H. and Martin, G. B. (2002). 
Low maternal nutrition during pregnancy reduces the 

number of Sertoli cells in the newborn lamb. Reprod. 

Fertil. Dev. 14: 333-337.  

Arash, K., Homayoon, B., and Rooz, A. B. (2006). 

Effect of improved diet on semen quality and scrotal 

circumference in the ram. Vet. Arhiv. 76 (4): 333-

341. 

Baltaci, A. K., Kul, R., Mogulkoc, I., Bediz, C. S. 

and Ugur, A. (2004). Opposite effects of zinc and 

melatonin on thyroid hormones in rats. Toxicol, 195: 

69-75.  

Blom, E. (1972). The ultrastructure of some 

characteristic sperm defects and a proposal for a now 

classification of bull spermiogram. Ahi del VII 



Egyptian Journal of Sheep & Goat Sciences, Vol. 5 (2), p: 53- 60, (2010) 

 

35 
ISSN : 2090-0368 - Online ISSN : 2090-0376 (Website : www.easg.eg.net) 

syposio International de zootechnia, Milano. 125-

139. 

Dissanayake, D., Wijesinghe, P. S., Ratnasooriya, 

W. D., Wimalasena, S. (2009). Effects of zinc 

supplementation on sexual behavior of male rats. J. 

Hum. Reprod. Sci., 2: 57-61. 

Duncan, D. B. (1955). Multiple Ranges and Multiple 

F- Test.    Biometrics, 11: 1-42. 

Elbetieha, A., Bataineh, H., Darmani, H. and Al-

Hamood, M. H. (2001). Effects of long-term 

exposure to manganese chloride on fertility of male 

and female mice. Toxicol Lett., 8: 119 (3):193-201. 

EL-Sisy, G. A., Abdel-Razek, A. M. A., Younis, A. 

A, Ghallab, A. M. and Abdou, M. S. S. (2008). 
Effect of dietary zinc or selenium supplementation 

on some reproductive hormonal levels in male baladi 

goats. Global Veterinaria 2 (2): 46-50.  

Gülay, l., Ayse, k., and Tuncay, Ö. (1997). The role 

of seminal calcium in male infertility Journal of 

Islamic Academy of Sciences 10 (1): 25-27. 

Handan,  M.,  Kadir,  K.,  Ayhan,  Y., Turgut,  A.,  

Nihat,  M., Betul,  A. and Ercan, S.(2009). Effects 

of Genotype on Testis, Semen Quality, and Mineral 

Composition of Semen in Various Ram Breeds. Biol. 

Trace Elem. Res., 132: 93–102.  

Hasan, A., Masood, A., Mukhtiar, B. and 

Moazzam, A. (2007). Relationship of zinc 

concentrations in blood and seminal plasma with 

various semen parameters in infertile subjects. Pak J. 

Med. Sci., 23 (1):111-114. 

Imwalle, D. and Katz, L. (2004). Development of 

sexual behavior over several serving capacity tests in 

male goats.Applied Animal Behaviour Sci., 

89(3):315-319. 

Jabbar, M. A. and Anjum, M. I. (2008). Effect of 

diets with different forage to concentrate ratio for 

fattening of lohi lambs. Pakistan Vet. J., 28(3): 150-

152.  

Khalifa, E .I., El-Emam .G.I., ., Saleh, M. R. and 

Abd El-Mordy, A. E. (2009). Effect of potato vines 

silage solanine on some blood minerals, semen 

production capacity, sperm freezability and fertility 

of rahmany rams. Egypt. J.of Appl. Sci., 24 (8A) 13-

24.  

Lozano, J. M., Lonergan, P., Boland, M. P., and 

O’callaghan, D. (2003). Influence of nutrition on the 

effectiveness of superovulation programmes in ewes: 

effect on oocyte quality and post-fertilization 

development. Reproduction 125, 543-553. 

Mekasha, Y., Tegegne, A. and Rodriguez-

Martinez, H. (2007) Effect of supplementation with 

agro-industrial by-products and khat (Catha edulis) 

leftovers on testicular growth and sperm production 

in Ogaden bucks. J. Vet. Med., A 54, 147–155. 

Mekasha, Y., Tegegne, A. and Rodriguez-

Martinez, H. (2008). Feed Intake and Sperm 

Morphology in Ogaden Bucks Supplemented with 

Either Agro-industrial By-products or Khat (Catha 

edulis) Leftover. Reprod. Dom. Anim. 43, 437–444.  

Mellado, M., Pastor, F., Lopez, R. and Rios, F. 

(2006). Relation between semen quality and 

rangeland diets of mixed-breed male goats. J. of Arid 

Environments 66, (4): 727-737. 

Meseguer, M., Garrido, N., Martínez-Conejero, 

J.A., Simón, C., Pellicer, A. and Remohí, J. (2004). 

Relationship between standard semen parameters, 

calcium, cholesterol contents, and mitochondrial 

activity in ejaculated spermatozoa from fertile and 

infertile males. J. Assist. Reprod .Genet. 21(12):445-

451. 

Morisawa, M, and Yoshida, M. (2005). Activation 

of motility and chemotaxis in the spermatozoa: From 

invertebrates to humans. Reprod. Med. Biol. 4:101–

114.  

Oyeyemi, M. O. and Akusu, M. O. (1998). Short-

term effect of hemi-orchidectomy testicular and 

ejaculate characteristics of West African Dwarf 

Bucks. Small Run. Res. 31 : 75-78. 

Oyeyemi, M. O., Olukole, S. G. and Esan, O. 
(2008). Sperm morphological studies of the west 

african dwarf buck treated with pumpkin plant 

(cucurbita pepo). Int. J. Morphol., 26(1):121-126. 

Prasad, A. S. (2008). Zinc deficiency. British 

Med.J.326:409–410 

Salisbury, G.W., Van Demark, N.L. & Lodge, J.R. 

(1978). Physiology of reproduction and artificial 

insemination of cattle. (2nd ed.) San Francisco. W.H. 

Freeman and company.USA. 

SAS (2004). Statistical Analysis System (SAS). SAS 

Institute Inc., Cary, NC. 

Smith, O. B. and Akinbamijo, O. O (2000). 
Micronutrients and reproduction in farm animals. 

Anim. Reprod. Sci. 60-61, 549-560.  

Sonoko, Y.,  Chiemi, M.,  Kazuya, K.,  Fritzie, T.,  

Tetsuro, A.  Shinsuke, T. and  Takeshi, M. (2009). 
Zinc is an essential trace element for 

spermatogenesis. Proceedings of the National 

Academy of Sciences of the United States of 

America 106(26):10859-10864. 

Strzezek, J. (2004). Effect of dietary 

supplementation polyunsaturated fatty acids and 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Elbetieha%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bataineh%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Darmani%20H%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Al-Hamood%20MH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Al-Hamood%20MH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'Toxicol%20Lett.');
http://www.sciencedirect.com/science/journal/01401963
http://www.sciencedirect.com/science/journal/01401963
http://www.sciencedirect.com/science/journal/01401963
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meseguer%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Garrido%20N%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mart%C3%ADnez-Conejero%20JA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mart%C3%ADnez-Conejero%20JA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sim%C3%B3n%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pellicer%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Remoh%C3%AD%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get(this,%20'jour',%20'J%20Assist%20Reprod%20Genet.');
http://www.pnas.org/search?author1=Chiemi+Miura&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Kazuya+Kikuchi&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Fritzie+T.+Celino&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Tetsuro+Agusa&sortspec=date&submit=Submit
http://www.pnas.org/search?author1=Takeshi+Miura&sortspec=date&submit=Submit


EFFECT OF R:C RATIO ON SEMEN QUALITY AND FERTILITY  

 

35 

Khalifa, et al., (2010) 

antioxidants on biochemical characteristics of boar 

semen. Reproductive Biol., 4: 271-287. 

Talebi, J., Souri, M., Moghaddam,A., Karimi, I.  

and Mirmahmoodi, M. (2009) Characteristics and 

seasonal variation in the semen of Markhoz bucks in 

western Iran. Small Ruminant Research : 85 (1): 18-

22. 

Wong, W. Y., Thomas, C. M., Merkus, J. M., 

Zielhuis, G. A. and Steegers-Theuuissen, R. P. 

(2000). Male factor subfertility: possible causes and 

the impact of nutritional factors. Fertil. Steril., 73(5): 

435-42. 

Zafar, I. K., Muhammad, A., Kafeel, A., Ehsan, E. 

V. and Mcdowell, L. R. (2009). Mineral status of 

forage and its relationship with that of plasma of 

farm animals in southern Punjab, Pakistan. Pak. J. 

Bot., 41(1): 67-72. 

 

Table 1: The chemical compositions  of the 

experimental feed stuffs. 
Ingredients 

(%) 
Feed stuffs 

CPM BH 
Dry matter   91.30 89.40 

Organic matter   93.50 87.50 

Crude fiber          15.50 28.20 

Crude protein     16.30 13.80 

Ether extract        02.97 02.31 

Nitrogen free extract  58.73 42.94 

Ash 06.50 12.75 

Ca 
2+

% 00.87 01.71 

P
 3-

% 00.98 00.36 

Mn
2+

 ppm 73.00 45.00 

ZN
 2+

 ppm 22.00 32.00 

CFM: Concentrate feed mixture     

BH: Berseem hay
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Table2: Semen quality as affected by duration of semen collection and frequency of ejaculates 

in billy goats. 

Semen 

characteristics 

Duration 

of 

collection 

Frequency 

of 

ejaculates 

Control 

(G-A) 

Treatment 

(G-B) 

Overall 

means 

 

 

 

 

 

Ejaculate-

Semen  

volume (ml) 

First   

week 

First  1.21±0.09 1.63±0.08 1.42±0.14
a
 

Second 0.91±0.08 1.15±0.07 1.03±0.08
b
 

Third 0.48±0.06 0.61±0.04 0.55±0.44
c
 

Overall means 0.87±0.18
b
 1.13±0.23

a
  

Second 

week 

 

First  0.85±0.04 1.23±0.06 1.04±0.12
a
 

Second 0.58±0.03 0.93±0.05 0.76±0.11
a
 

Third 0.34±0.06 0.61±0.07 0.48±0.06
b
 

Overall means 0.59±0.14
b
 0.92±0.16

a
  

Third  

week 

First  0.51±0.03 0.99±0.05 0.75±0.18
a
 

Second 0.33±0.02 0.78±0.06 0.56±0.14
a
 

Third 0.24±0.01 0.49±0.03 0.37±0.06
b
 

Overall means 0.36±0.07
b
 0.75±0.11

a
   

 

 

 

 

 

Sperm 

motility (%) 

First   

week 

First  75.18±0.94 83.69±0.57 79.44±3.02
b
 

Second 81.33±0.52 85.71±0.87 83.52±1.54
a
 

Third 83.43±1.39 87.76±0.89 85.60±1.52
a
 

Overall means 79.98±2.03
b
 85.72±0.97

a
  

Second 

week 

First  73.88±1.51 81.55±0.91 77.72±2.32
b
 

Second 79.16±2.16 85.88±0.92 82.52±2.39
a
 

Third 83.32±1.32 88.63±0.86 85.98±1.87
a
 

Overall means 78.78±2.21
b
 85.35±1.67

a
  

Third  

week 

First  73.22±1.95 79.23±1.36 76.23±2.10
b
 

Second 78.16±1.65 83.80±1.34 80.98±1.99
a
 

Third 81.75±1.44 85.66±0.95 83.71±1.37
a
 

Overall means 77.71±2.02
b
 82.89±1.56

a
  

 

 

 

 

Sperm- cells 

concentration 

(x 10
9
/ml) 

First  

week 

First  3.95±0.19 4.98±0.16 4.47±0.35
a
 

Second 2.59±0.16 3.87±0.23 3.23±0.43
b
 

Third 1.67±0.08 2.58±0.22 2.13±0.31
c
 

Overall means 2.74±0.55
b
 3.81±0.56

a
  

Second  

week 

First  2.51±0.08 3.34±0.07 2.93±0.27
a
 

Second 1.87±0.11 2.25±1.00 2.06±0.12
b
 

Third 1.23±0.06 1.81±0.013 1.52±0.21
c
 

Overall means 1.87±0.31
b
 2.47±0.38

a
  

Third  

week 

First  1.82±0.12 2.53±0.32 2.18±0.24
a
 

Second 1.37±0.15 1.78±0.11 1.58±0.13
b
 

Third 0.88±0.09 1.24±0.23 1.06±0.11
c
 

Overall means 1.36±0.21
b
 1.85±0.31

a
  

a, b, c values with different letters within a column or raw significantly different (P<0.05).  
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Table3: Sperm abnormalities as affected by duration of semen collection and frequency of 

ejaculates in billy goats. 

Duration of week 

collection 

Classification of abnormalities Control 

(GA) 

Treatment 

(GB) 

 

 

 

 

 

First week 

Twin head 3 1 

Dag deffect 2 2 

Abnormal head 3 2 

Proximal cytoplasmic droplet 1 - 

Distal cytoplasmic droplet 3 2 

Tail coiled around head 24 19 

Tail coiled around mid piece 17 8 

Tail coiled below head 10 5 

Detached head 25 15 

Simple bent tail 38 25 

Means of morphological abnormalities 12.60±3.84
a
 7.90±2.63

b
 

 

 

 

 

 

Second week 

Twin head 5 3 

Dag deffect 4 3 

Abnormal head 6 5 

Proximal cytoplasmic droplet 3 1 

Distal cytoplasmic droplet 6 5 

Tail coiled around head 56 34 

Tail coiled around mid piece 42 35 

Tail coiled below head 22 18 

Detached head 45 31 

Simple bent tail 74 57 

Means of morphological abnormalities 26.30±7.81
a
 19.20±5.75

b
 

 

 

 

 

 

Third week 

Twin head 10 8 

Dag deffect 9 5 

Abnormal head 12 8 

Proximal cytoplasmic droplet 5 4 

Distal cytoplasmic droplet 16 15 

Tail coiled around head 110 98 

Tail coiled around mid piece 68 53 

Tail coiled below head 58 49 

Detached head 65 56 

Simple bent tail 86 74 

Means of morphological abnormalities 43.90±10.00
a
 37.00±10.07

b
 

a, b values with different letters within raw significantly different (P<0.05).  
 
Table 4: Kidding rate and nanny goats kids as affected by duration of semen collection and 

frequency of ejaculates in billy goats. 

Items Control  

(GA) 

Treatment 

(GB) 

No. of  nanny goats mated 24 24 

No. of pregnant nanny goats  19 20 

Kidding rate (%) 79.17
a
 83.33

a
 

No. of nanny goat kids 14 17 

Nanny goats kids (%) 77.78
 b
 89.47

a
 

a, b, values with different letters within raw significantly different (P<0.05).     
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