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CHAPTER - I 

INTRODUCTION 



INTRODUCTION 

The goat, Capra ·hircus is probably the first 

ruminant (Masson, 1981) whose domestication occurred 

in South Asia about 9000 years ago (Read, 1959). India 

heads the list among the countries of the world, so far, 

the goat population is· concerned. Though several animals 

and birds.are used for table purpose, goat serves as 

one of the main sources (like broiler poultry) in our 

country. Se#eral schemes and projects on goats are 

being implemented in our country to increase the goat 

population. 

In addition to meeting the increased demaDd0for 
\ 

goat meat this wi·ll also raise. the economic status of , . 

the rural mass through goat raising. Rearing of meat 

type goats by feeding grains i·s uneconomic. So goat 

owners like to maintain their animals through browsing. 

Goat farming will therefore, thrive well in those areas 

where sufficient browsing facilities are available. A 

goat scheme was launched at Bhubaneswar for breeding 

the Ganjam and Black Bengal breeds by providing identical 

feeding conditions as they would have received in 

village envi&onment. 

The main objective in keeping these goat breede 

is to produce meat. SO to obtain high profit through 

sale of meat" a higher body weight at slaughter age i8 
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needed. As birth weight, 3 months and 6 months body 

weights are positively correlated with the market 

weight of the goat, improvement in these traits should 

be brought about to improve the weight at slaughter 

age. Fertility is an important traits both in males and 

females with regard to propagation of the species. Goat 

farming for meat production will be economically viable 

if high rate reproduction is maintained. 7nfertility 

in some bucks is a common observation, especially, in 

sgmmer months. Enough work on the fertility of bucks is 

lacking. The fertility of buck depends on its~geDetic 

const! tution and semen quality. The phenotype of the 

spermatozoa along with the sperm motility and live sperm 

percentage may indicate the genetic potentiality of the 

buck with respect to fertility. 

The spermatozoa of the buck hft¥e·:1 flat shape, 

hence different measurements of its surface can b8 

taken easilYe In the present study different measurements 

like head length, head breadth# head circumference, head 

area, head shape, middle piece length, middle piece breadth 

middle piece area, spermatozoan length alongwith motll11:y 

and live sperm percentage were taken to describe the 

phenotype of the spermatozoa in buck semen. The abQve 

measurements were also utilised to predict the fertility 

of the buck. Prediction of fertility from sP$rmatozoan 
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dimensions and semen quality would be very beneficial 

in farm practice because a buck can be evaluated for 

its fertility before crossing with the does. This would 

save much expenditure and time and early selection of 

breeding bucks will be possible. 

The body weight which is the most important 

character in the progeny is the result of the genetic 

consti tution of the animal and the envir-bnment to which 

it is exposed. All individuals in a farm are usually 

maintained in similar environments and therefore, the 

difference in genetic constitution is more important. 

The sire . tr an smi ts 50 " of the genes in the progeny_ 

Presumably, the genetic constitution of the sire for body 

weight may modify the phenotype of thespermatozoa to sOme· 

extent, because the genes are carried~~by the spermatozoa. 

so any attempt for prediction of body weight in the progeny 

fran the spermatozoan me a sur emen ts of the sire is not 

unjusti fied. 

Since spermatozoan measurements are likely to 

vary with individual spermatozoa, frequency of collection, 

physiological condition of the buck, age, season etc. 

average measurement of several spermatozoa of • buck 

ejaculated at different times may be taken to be more 

realistic. Considering the above facts the present work 

1s designed with the following objectives. 
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i8 To determine the different dimensions of the 

bucks spermatozoa. 

ii. To correlate the fertility rate with dimensional 

and semen characters of the buck. 

iiie To correlatethe birth weight, 3 months weight 

and 6 months weight of the kid with dimensional 

measurements of bUCk semen. 

ivs To predict the fertility and body weight of the 

progeny fram the dim~nsional characters of the 

buck spermatozoa. 



CHAPTER - II 

REVIEW OF LITERATURE 



REVIEW OF LITERATURE 

Various workers have measured the dimensions 

of spermatozoa in different species of farm animals. 

Their reports are reviewed below : 

spermatozoan dimensions : 

Head length: Braden (1959) recorded interstrain 

differences in the length of spermatozoan head of mouse. 

The observations provided further evidence that the 

morphological characters of gamets were directly or 

indirectly determined by genotype of the animal. 

Tomar .!! .!!. (1964) studied the hetid length of 

spermatozoa in fertile bull semen and found that showed 

normal distribution. 

Siswas !!!!. (1975) reported the ~esence of a 

possible relationship between the body weight and the 

spermatozoan head length of the crossbred bulls. 

srivastava ~ J!. (1980) reported the average 

head length of spermatozoa of Jamnapari and Barbari bucks 

to be 8.24P and 8.40 p, respectively. They observed that 

the head length varied significently between ejaculetes 

within anima1s$ A seasonal variation in sperm head length 

was also reported by them in Barbari goats$ 

La! ~dPant (1'82) observed a significant variation 
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in the head length of spermatozoa between Rambouille~, 

Soviet Metino, Nali and Chokla rams. 

Bardoli and Sharma (1983) reported the sperm head 

length of Assam buck as 8.109 ± 0.012)0 and that of 

Beetal and Saanen bucks as 8.139 ± 0.037)0 and 8.155 ± 

0.024P, respectivelYoThey also observed a significant 

variation for spermatozoan head length in the above breeds. 

Mishra and Mukherjee (1984) studied the spermatozoa 

of Barbari, Jamnapari, Beetal and Black Bengal bucks and 

found that the head length of sperm ranged from 7.89 to 

8.12 p. They observed nonsignificant difference in head 

length of spermatozoa between above breeds. 

Head breadth: Braden (1959) recorded the inter~ 

strain difference in the head breadth of bull spermatozoa. 

Beatty and Sharma (1960) observed significant 

strain differences in head breadths of spermatozoa of bulls. 

But they were of opinion that age and weight of the male 

did not influence on the sperm head breadth. 

Rajwar and Mukherjee (1969) observed that 

temp~rature and shock altered the head breadth of bull 

spermatozo80 

Pant at a1. 
-'""=' -

(1973) reported that head breadth . 
was influenced by body weight but not by age and it has 
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a positive correlation with the body size of the bull: 

srivastava ~ s!e (1980) reported no significant 

difference in sperm head breadth between Barbari and 

Jarnnapari breed of buck. They also reported that head 

~eadth varied significantly between ejaculates within 

animal and between autumn and winter seasons in Barbari 

~eed. 

Bandopadhya et ale (1983) rep~ted that there --
was a significant variation in spermatozoan measurements 

like head breadth between different collections within 

the bulls but there was no significant variation between 

the different stapes of the process of deep freezing. 

Bardoli and Sharma (1983) found out that the 

average sperm head width of ~ssam, Beetal and Saanen 

bucks were 2.106 ± 0.007 Ptl 2.163 ± 0.00811, and 

2.117 ± 0.009p,respectively. They also reported the 

maximum head widths as 48126 ± 0.09Jj, 4.072 .t 0.045 p 

and 4.107 + 0.037 JU in Assam, llJeetll and SaafteD bucks -
respectively. They concluded that there was significant 

difference in maximum head width between breeds. 

Mlshra and Mukherjee (1984) studied the spermato~oa 

of Barbaritl Jamnapari tl Black Bengal and Beetal bucks. They 

found that head width ranged from 4e 27 to 4e32p. Th~y 
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also observed significant difference in head breadth 

amongh males within breeds. 

Head area: Mukherjee and Kumar (1971) reported 

significant and positive correlation between the head 

area and the conception rate in Hariana bulls. 

srivastava !! al. (1980) reported no significant 

difference between breeds in sperm head area, analysing the 

spermatozoa of Barbari and Jamnaparl bucks. They also 

recorded that thead area varied significantly bemteen 

ejaculates within animals and between autumn and winter 

seasons (measured in Barbari breed only). 

La! and Pant (1982) measured the head area of 

ovine spermatozoa to range from 35.34 to 36. 74p2 • 

They also concluded that for head area there was signi­

ficant variation between rams. 

Lal and Pan·t (1984) observed that variation 

between genotypes, rams and collections were significant 

for head area. They also reported a significant correlation 

(0.51) of ram fertility with sperm head area. 

Mj,shra and Mukherjee (1984) measured the head 

area of spermatozoa of Barbari, Jamnaparl, Black Bengal 

and Beeta! bucks and found that :I. t ranged from 29.11 to 

They alSO found that the di fferenoe between 
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breeds was nonsignificant. There was significant 

difference in head area among males within breeds. 

Head shape: Lal and Pant (1982) reported that 

the head shape index of ~ams ranged from 1.64 to 1.66. 

They also observed that there was significant variation 

between rams for head shape. 

Middle piece length: B~aden (1959) reported that 

the-morphological characters of the spermatozo~ ~ee directly 

or indirectly determined by the·genotype of the animal. 

Mukherjee and Singh (1966) reported that the middle 

piece length was related to metabolic activity of 

spermatozoa and varied only between bulls and was 

influenced by genetic factors father than seasons. 

srivastava!!.2!.. (1980) observed no significant 

difference between breeds with respect to middle piece 

length of the spermatozoa. 

Mishra and Mukherjee (1981) measured the 

spermatozoan middle piece length of Barlari buck to be 

11 e 891·Jf. O.132P lit -
Lal and Pant (1982) observed that variation 

between rams was significant for middle piece length. 
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Bardoli and Sharma (1983) measured the 

spermatozoan middle piece length of Assamg Beetal and 

Saanen bucks to be 12.056 ± 0.046 /fJ, 11.,931 ± 0.021)fJ 

and 12.056 ± O.64~ respectively. They reported that 

the middle piece length variation to be non significant 

between breeds. 

La! and Pant (1984) observed tha t variation 

between genotypes of rams and collections were signi­

ficant for middle piece length. 

Mishra and Mukherjee (1984) reported that the 

average middle piece length of spermatozoa in Barbar1, 

" Jamnapari Black Bengal and Beatal goats were 12e 39, 

12.52, 11.91 and 12$46p respectively. 

Middle piece breadth: Pant and Mukherjee~ (1973) 

reported no influence of breed on the middle piece breadth 

of buffalo spermatozoa. 

srivastava et a1. (1980) reported no significant --
difference between breeds with respect to midpiece width 

of spermatozoa of goats. 

Lal and Pant (1984) observed that the variation 

between genotyPes and collections were significant on 

midpiece breadth of spermatozoa of tams. 
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Mishra and Mukherjee (1984) measured the 

midpiece breadth of Barbari tiuCks to be 0.685 ± 0.11p. 

Mldpiece area: Beatty and Sharma (1960) observed 

a significant strain difference for all dimensional 

characters except middle peice area of sperm. They were 

however, of the opinion that the age and weight of the 

male appeared to have no effect on the measurements of 

spermatozoan midpiece area. 

Mishra and Mukherjee (1981) measured the midpiece 

area of Barbar! buck spermatozoa to be 8.137 ± 0.121 /CJ. 

They also reported that midpiece area was significantly 

higher in spermatozoa stored in oxygen than in air or 

nitrogen. 

Tail length: Deka and Rao (1980) reported that 

tail length varied significantly between breed groups. 

Bardoli and Sharma (1983) found that the tail 

length of ASsam, Beetal and Saanen bucks averaged 

38.427 ± 0.07413, 37.975 ± 0.077 fJ and 38.045 ± 0.074 p, 

respeC't!vely. 

Semen characteristics : 

Motility. Kodgali (1962) observed that there 
I 

was highly significant variation in motility of bUll 
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semen between different seasons. Cole season being the 

best followed by rainy and summero 

Abdel-Raouf (1965) reported that motile spermatozoa 

increased significantly with age of bullse 

Tripathy and Prabhu (1968) observed no effect of 

season on in1.tial sperm motility in Hariana bulls. 

Prasad et al. (.1970) recorded that semen volume --
and sperm motility were significantly higher in adults 

than in 9 months old bucks. 

Rao and Rao (1975) observed higher motility of 

spermatozoa in semen collected druing Novermber to January 

than during May to. July in bovines. 

Kang and Chung (1976) reported that sperm motility 

index in Korean native goats higher in Nov-Jan. than in 

JUly-Sept. Correlation between sperm concentration and 

'motility was negative. Sperm motility was positively correl-

ated with ejaculate volume and pH • 

Vinha (1979) measured the forward motility of 

Anglo-NUbian, Marota and Moxoto ~eeds of goats to be 

76.2,2 %, 68.33 % and 62.75 ",respectively. The difference 

between Moxoto and other two breeds being significant. 
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Cetinkaya (1980) reported that sperm motility of 

1blgora goat was 66 % and:.after dilution and freezing 

its motility decreased to 40 to 55 % after 48 hours. 

saxena and Tripathy (1980) reported the initial 

motility of Jamnapari semen to be 72.62 ± 1.06 %. The 

forward motility was 3.78 ± 0.07 (scale 0-5). 

Mann (1981) observed that forward motility of 

spermatozoa of African dwarf goat was 77.28 ± 7.75 %. 

Mohan !! sl. (1981) reported significant 

difference between bucks so far as the motility of sperm 

is concerned. 

Chaudry!! sl. (1984) observed that sperm motility 

of Barbari buck ranged from 65 to 80 %. HigQeJ;' ambient 

temperature and humidity was related to lower motility. 

EleSayed !.! sl,. (1983) reported that proportion 

of motile spermatozoa in Baladi goats were 61.12 " and 

64.75 % for first and second ejaculates, respectively. 

Borgohain !!.!!. (1985) observed that sperm motil! ty 

waS highly significantly affected by diluent and storage 

time of semell. 

Hi ttal (1985) reported that season had no siqnifieant: 

effect on, spermatozoan motility of Jamnapari bucks under 

arid conditions. 
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Mitt&! (1986) reported that motile spermatozoa 

w~s lower in crossbreds than the purebred goats. 

M1 ttal (1987) recorded that the motili ty: :of 

Beetal and Marwari bucks ranged from 76 e O to 82.0 % 

and 82.1 to 85.8 %, respectively. There was no significant 

difference between breeds. 

Rahman and Kandil (1987) reported that spermatozoan 

motility was significantly higher in autumn than in spring 

and summer seasons • 

...... '. Live sperm percentaqe: Patil and Raja (1978) 

showed that proportion of live' spermatozoa was 61.38 % 

in Malbari bucks and was not significantly affected by 

season. 

~ena and Tripathy (1980) reported that live 

sperm percentage of Jamnapari buck was 77.65 ± 1.04 %. 

Mitta! (1982) found that live sperm percentage was 

higher in winter and lower in summer indicating significant 

effect of season on the percentage of live sperm in 

Barbari bucks. 

Sinha and Singh (1992) rec~ded the percentage of 

live spermatozoa to be 85.45 and 85.50 % in Black Bengal 

and SaananDucks, respectively. 
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Ele Sayed (1983) recorded the proportion of live sperma­

tozoa of Baladi male goats to be 69.74 and 72.44 % for 

1st and 2nd ejaculates, respectively. 

Mishra and Mukherjee (1984) recorded the live 

spermotozoa to be 55 8 19 %, 59.08 %, 67.41 % and 73 e 13 % 

in Barbari, aamnapari, Black Bengal and Beetal bucks, 

respectively. 

Borgohain !! §.!. (1985) observed:' the live sperm 

percentage in Assam lOCal and Beetal bucks to be 87.57 + -
0.34 "~,and 88.49 ± 0.31 %, respectively. The live sperm 

percentage differed significantly between breeds and 

between months in Beetal bucks. The lowest percentage of 

live sperm was observed in the month of January corres­

ponding to the ambient temperature. 

Singh ~ Ale (1985) found'the percentage of live 

spermatozoa to be 75.30 ± 3.33 and 78.37 ± l e 76 % in 

Jamnapari and Barbari bucks and percentage of live sperma­

tozoa waS not significant. 

Mlttal (1986) reported that live sperm percentage 

waS lower in crossbreds than the purebred bucks. 

Mittsl (1987) recorded that the live sperm of 

Beetal and Marwari buck ranged from 74.0 to 78.0 % 

and 78.8 to 8187 percE!lnt respectively. No s;lgn!flcant 

difference was present between ~eeds<ll 
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Relationship of fertility with spermatozoan measurements: 

Fertility with sperm" head length: Mukherjee and 

Kumar (1971)" reported that a significant correlation 

between spermatozoan head length and fertility (68.07%) 

existed in Mariana bulls. 

Biswas et a1. (1975) reported that the coefficient --
of correlation between head length and fertility was 

significant. Hence, head length may be used in predicting 

fertility in bulls. 

Sinha and Mukherjee (1976) observed no significant 

correlation between various dimensional characte~tics 

of cock spermatozoa and fertility. 

Lal and Pant (1984) recorded significant correlation 

of ram fertility with sperm head length (0.50). 

Fertility with sperm head breadth I Mukherjee and 

Kumar (1971) stated that the head breadth was of least 

imPortance for predicting fertilising capacity of bull 

spermatozoa in Hariana cattle. 

Biswas et ale (1975) found no relationship between --
head breadth and fertility of bull. 

LaI and Pant (1984) reported significant correlation 

or ram fertility with sperm head breadth. 
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Fertility with head area: 
o . 

Mukherjee and Singh 

11967) observed that reduction in spermatozoan head area '';;::; 

was associated~with reduction in the fertility capacity 

of spermatozoa by reducing the amount of oxygen. 

Mukherjee and Kumar (1971) found significant 

positive correlation of sperm head area with conception 

i·ate in Hariana bulls. 

Biswas et ale (1975) stated that head area --
of spermatozoa was of little importance in prediction of 

fertility of bull. 

Lal and Pant (1984) reported significant 

correlations of fertility with sperm head area in rams. 

Fertility with head shape. MUkherjee and Kumar 

(1971) found a significant and positive correlation of 

sperm head shape with conception rate in Hariana bulls. 

Rajendra Kumar !! a1. (1977) found that spermatozoan 

head shape may be a better criterion for predicting 

fertility of buffalo bullse 

Pertility with middle piece length: Mukherjee 

and Kumar (1971) recorded that middle piece length 

of spermatozoa was least important in prediction 

of fertilising capacity of Hariana bulle 
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" Fertility with middle piece breadt~: 

and Kumar (1971) observed that middle piece breadth 

of Hariana bull spermatozoa was directly correlated 

with the conception rate. They also reported 

that the correlation of mdddle piece breadth with 

conception rate was more than that of live sperm % 

with conception rate. 

Fertility with middle piece area: Mukherjee 

and Kumar (1971) reported no significant correlation 

between middle piece area and conception rate in 

Hariana bulls. 

Relationship of fertility with .emen charac~eristics: 

Fertility with motility: 810m (1950) stated 

that motility below 50 per cent was often associated 

with low conception rate and poor fertility. 

Lasley (1951) recorded a:' high significant 

correlation between the percentage of progressive 

motile spermatozoa in fresh semen and the fertility 

of bull. 

Erb et a1. (1956) reported initial motility ---
of bull semen to be c~osely related with the fertility 

of bull. 
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\' Zemjanis (1970) stated that motility 

studied soon after collection was identified eammonly 

as a measure of fertilisfnq ability of sperm. 

Schlote and Munks (1981) noted that the genetic 

correlation between conception rate and semen motility 

was 0.25 in bulls. 

Fertility with live sperm percentage: stone 

et a1. (1950) reported a positive correlation of 0.69 --
between f~ti1ity and live sperm percentage of bull 

semen. 

Lasley (1951) recorded that the semen wi th 

more than 30 per cent dead spermatozoa reduced the 

fertility rate in bulls. 

Bishop et ale (1954) noted a high and significant --
inverse relationship between fertility and incidence 

of dead spermatozoa. 

Bonnadonna and Rann (1955) reported the highest 

conception rate of 70.2% when the number of live 

spermatozoa was 1200 to 1400 million/cubic centimeter 

in undiluted semen. 
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MATERIALS AND METHODS 

Source 

, '" 

The present study was undertaken on the goats 

main~ained in the leAR adhoc scheme " Evolution of a 

meat type goat suitable to Orissa condition" op~ating 

in O.UeAeT. at Bhubaneswar. Data on 120 progeny of 

17 bucks belonging to Ganjam and Black Bengal breeds 

were available for calculating the fertility of bucks 

and body weights of the progeny. Body weight at' 3 

stages i.e. at birth, 3 months and 6 months were 

considered in the study. The spermatozoan measurements 

and semen quality of the bucks were studi~. 

Management of the flock 

The goat in the scheme are maintained entirely 

on browsing in the near by Jungle and hillock side as 

per the technical programme of the scheme. All the 

animals are left loose for browsing in the morning 

hours and housed in late afternoon after return~ 

Feeding of perpared feed is done in scarcity period 

when browsing facility is minimum, espedia1ly, in 

summe!'! season and a part of rainy season. Mineral 

mixture supplement and salt liCking is provided to 

the animals daily. Special Care is taken for the preqnant 

anigials and kids e Fodder leaves like Inqadulcis (Manila 

tamarind) and Soobabul are fed to these animals in the 
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. 
farm when not left for browsing. Besides, young kids 

were given extraneous milk feeding when it is felt 

that dam's milk is insufficient. Heat detection of 
• 

the does by teasers in the morning and afternoon is 

a routine praptice in the farm. Whenever a doe is 

.df~ound to be in heat the alloted buck is mated to it. 

Routine vaccination, deworming and disease control 

measures are followed in the f arm as per.:standards e 

Estimation of fertility 

In the present study, estimation of fertility 

of a buck was based on the ability of a buck to 

impregnate the does in oestrus. The rate offertili ty 

was expressed in percentage by taking the ratio of the 

number of does which conceived when served by a buck 

and the number of actual. inseminations or services 

made by the same buck. 

Body weight of the progeny 

The body weights were expressed in kilograms(Kq). 

Body weight of the kids of each bUCk was considered 

at 3 states i.ee at birth, 3 months and 6 months of age. 

The bucks of a particular breed were used on does of 

same or different breed resulting in purebred or cross­

bred progeny. The body weight of the kids of a particular 

buck would thereforeg be influenced by the breed of the 
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dame In order to eliminate the effect of breed of 

the dam correction of the body weights of kids was 

undertaken. The corrected weight is expressed as below: 
• 

-= Xij ± (Xi - X) 

- Indi~dual uncorrected body weight. 

= Individual corrected body weight. 

- Mean body weight of the kids of . l'th 

breed of dam. 

f - Mean of the Xi_ 

After correction for the breed of the d am the mean of 

corrected body weights of the progeny belonging to 

individual bucks were subjected for further analysise 

Collection of semen 

Semen samples were cOllected from the bucks 

with modified artificial vagina. A doe in oestrus was 

used as dummy for collection. The prepucial orifice 

of the buck was cleanedm The artificial valina was 

prepared by filling it with water at 45 0 to 5So 

centigrade and air was blown in to it to get the 

required pressuree Finally it was lubricated for use 

in semen collection", After mounting, the" buck executed 

a pronounoed thrust usually accompanied with ejaculation, 

In some cases a second thrust resulted 1n ejaculation. 

Immediately after collection the semen samples were 

evaluated under a microscOpe", 
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. 
staining ~ocedure for measurement of spermatozoa 

For dimensional study, semen samples were· 

stained with Eosin-Nigrosin stain. One drop or the 

semen sample was added to two drops of stain and three 
o 

smears were drawn on three different grease free glass 

slides from each sampleo Two semen samples from each 

buck were taken, so six smears were obtained from a 

single buck. OUt of six slides best five were studied 

for spermatozoan measurements. Spermatozoa did not 

take stain and looked white against the ~ownish 

black background on stained slides. Six straight 

spermatozoa were taken at random from each slide for 

study. 

The following spermatozoan measurements and 

sperm characteristics were taken. 

1. spermatozoan length 

2. Head circumference 

3. Head length 

4. Head breadth 

5. Head area 

6., Head shape 

7. Mlddle piece length 

8. Middle piece ~eadth 

9. Mlddle piece area 

10. Moti 11 ty 

11. Live sperm count (percentage) 
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Measurement of spermatozoan dimensions 

The stained slides were put under oil imersion 
• 

lense of a binocular microscope, fitted with a bellow 

type camera at the position of eyepiece. A viewer of 

size 17cm. X 12cm. was attached to the Camera in order 

to get the magnified image of spermatozoa. The image 

of spermatozoa was sketched out on a cellophane paper, 

which was fixed on the viewer glass by an adhesive 

tape. Six such spermatozoa sketches were taken from 

each smear, therefore, 30 spermatozoan measurements 

were available for each buck. 

The sketch of internal scale of the stage 

micrometer was also drawn alongwith the spermatozoa. 

On the cellophane paper this sketch was divided by 

the actual length of the micrometer to know the extent 

of magnification. The spermatozoan dimensions were 

calculated by the dividing the enlarged measurements 

on cellophane paper by the times of magnification so 

obtained. 

The methods of measuring th~.d1fferent dimensions 

of the spermatozoa were given below: 

Spermatozoan length : It was measured from the 

apex to the tail of spermatozoas It was expressed in 

microns (P ) III 
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Head circumference : A silk thread' was kept 

around the outer line of the sketch of spermatozoan 

head. Head circumference was taken as the' length of . 
the thread required divided by the times of magnification. 

It was expressed in microns (IJ ). 

Head length : Head length was measured from the 

apex to the middle of the base line of spermatozoan 

head. It was expressed in microns ("p ). 

Head breadth: Breadth of head was measured by 

passing a transparent plastic scale from base to the 

apex of spermatozoan head, keeping the scale parallel 

to base line. The maximum breadth of the spermatozoan 

head recorded as the head breadth. It was expressed 

in microns (p ). 

Head area: It was measured by the help of 

a graph paper. The number of squares covered by the 

periphery of head was counted for the measuremen~ of 

head area. Part squares wi thin the periphery were taken 

as full if half or more of it was enclosed within, other­

wise it was not included in counting. Each small square 

of the graph was one square mm. only. Head area was 

expressed in aqare microns ( 132) • 

Head shape : Head shape was calculated as the 

ratio of head length and head breadth.o (Pamt· aftd 

Mukherjee, 1971)9 
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Middle piece length: It was measured from the 

base of head "upto the annulus by a plastic transparent 

scale along the long axis. It was expressed in. microns ( /fJ ) 

Middle piece area: It was calculated by the 

help of a graph Paper as in Case of head area. It was 

expressed in square microns (p2 ). 

Middle piece breadt~: It was taken by dividing 

the middle piece area by middle piece length. It was 

expressed in microns (fJ ). 

Estimation of semen characteristics: 

Motility: Immediately after collection of 

semen one drop of the semen sample was taken on a 

clean grease free glass slide, kept at 370 centigrade. 

A cover slip was put over it and examined under low 

power of the microscope to determine the sperm motility 

in semen samples. It waS expressed in percentage (%). 

Live sperm count: The staining procedure 

followed for this purpose was as follows : 

In a wooden box one 60 watt electric bulb Was 

fitted. The top of the box was kept open. A glass plate 

maintained at a temperatUl'e of 370c on the slide surface 

and stain solution. one drop of collected semen was 
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mixed with one drop of stain solution in a watch glass 

over the glass plate and kept for 20-25 seconds. Two 

smears were prepared from each semen sample and dried . 
in air. These slides were examined under oil immension 

lens and live spermatozoa were counted. The dead 

spermatozoa took pink stain where as "the live sperma­

tozoa didnot take the stain. Partially stained sperma­

tozoa were al,o taken as dead. 100 spermatozoa were 

counted from each slide to determine the live sperm 

count which ~as expressed in percentage. 

Stain used for live sperm count: Eosin and 

Nigrosine stain was used for staining. Stain prepared as 

per Blom (1950) in the following manner. 

One gram of Eosin (B) (WeS.) and 5 grams of 

Nigrosine (WeSe) stains were mixed with 100 ceca of 

3 % sodium citrate dehydrate solution in a water bath 

maintained at 70°c. A small amount of thymol was added 

to the stain solution as preservative. The stain was 

kept for 48 hours in the water bath for maturation. 

Then the prepared stain was kept in a refrigerator 

for future use. 

statistical analysis: 

All the measurements on the spermatozoae the 

semen characteristics, fe:ttili ty and body weights 0,£ 
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kids were corrected for the effect of breed as per 

the proceedure mentioned for correcting body weights. 

The corrected data were subjected for further statis­

tical analysis. Motility, live sperm count and fertility# 

which were expressed in percentage were transformed to 

the corresponding angles. 

A multiple regression equation was assumed for 

each of the dependent variates i.e. fertility, birth 

weight, 3 months weight and 6 months weight considering 

9 independent variates. The independent variates are 

as foll>ows. 

spermatozoan length (Xl) 

Head circumference IX2) 

Head length (X3) 

Head breadth (X4 ) 

Head area (XS) 

Middle piece breadth (X6) 

Middle piece area (x,) 

Motility (X8) 

Live sperm count (Xg) 
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The model considered was, 

where a = 'Y' intercept, 

bl •••••••• b9 = Par~1al regression coefficients. 

The partial regression coefficients (bis) were 

obtained by solving the following linear 'equations shown 

in a matrix 'form. 

: 
" 

,{ 

.. ~ 
x 1x 2•• .. ·······x1X9 b]. X1Y 

X2Xl x~ • , ••••••••• X2Xg b2 X2Y 
• • • • • • • • • • • • • • = • • • • • • 
• • • • • 
• .' ·2 • • 
XgXl x9X2··········X9 b9 X9Y 

... 1 
/ 

x~ bl x 1x2··········X1%9 X1Y 

b2 X2X1 X2 
2 •••••••••• X2X9 Xir 

• • • • • • = • • • • 
• • .. • • 
I • • • • 
• • • *2 • 
b g X9Xl X9X2··········Xg XY 9 
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The coefficient of determination ( R2 ) which 

was expressed as a square of the multiple correlation 

coefficient ( R ) was computed as the ratio of. sum 

of squares due to regression ( R.S.S. ) and the 

total sum of squares ( T.SoS. ). 

The partial correlation coefficients were also 

computed following Snedecor and Cochran (1967). The 

partial regression coefficients were tested by It' 

test as follows, 

t = 

The analysis of the multiple regression 

equation was conducted at the Statistics department of 

College of Basic SCience and Humanities, Orissa 

University of Agriculture and Technology, Bhubaneswar 

with the help of a computer. 
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RESULTS 

The mean and standard error of different spermatozoan 

measu~ements viz. spermatozoan length, head circumference, . 
head length, head breadth, head area, head shape, middle 

piece length, middle piece breadth and middle piece 

area of Ganjam and Black Bengal bucks were presented in 

Table 1. The mean and standard error of sperm,:-'motility, 

live sperm percentage, fertility of the bucks, birth weight, 

weight at 3 months and 6 months of age of kids of "indivi­

dual bucks were tabulated in Table 2. 

Spermatozoan length of Ganjam bucks ranged from 

56.799 to 57 0 377 JU with an average of 57.034 ± 0.06JU. 

It ranged from 56.481 to 57.288/U with an average of 

56.932 + 0~108)U in Black Bengal bucks. In order to find -
out any breed difference, Fischer's 't' test was conducted 

which showed that spermatozoan length of Ganjam bucks 

was significantly ( P L 0 ( 01) more than that of Black 

Bengal bucks. 

The spermatozoan head length of Ganjam bucks ranged 

from 8 0 351 to 8 9 543/3 with the average of 8.462 ± 0.024/U, 

of Black Bengal bucks ranged from 7.909 to 8 0 151}J with an 

average of 8.076 ± 0 .. 026 jUo There was highly significant 

difference (P L 0.01) between head length of Gatljam and 

Black Bengal bucks. 
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The spermatozoan head breadth of Ganjam and. 

Black Bengal bucks ranged from 4.268 to 4$424)0 and 

40265 to 40404)0, respectively. The average head-breadth 

was 419312 ± 0.018)0 and 4.331 ± 0.018)0 for Ganjam and 

Black Bengal bucks, respectively. No significant differe-

nce between the two breeds was observed. 

The head area of Ganjam buck spermatozoa ranged 

from 28 5 216 to 29~786)U2 with an average of 29.118 + 
. -

0.154)02. The range was from 26.874 to 28.857)02 in 

Black Bengal bucks with an average of 28.096 ± 0.228102• 

It was observed that head area of spermatozoa from Ganjam 

bucks was significantly ( P L 0.01) more than that of 

Black Bengal .. 

The head shape of spermatozoa from Ganjam and 

Black Bengal bucks ranged from 1.902 to 1.997 and 1.842 

to 1.889j1,respectivelYe The averages were 1.963 ± 0~012 
and 1 .. 865 ± O.OO6,Vfor the 2 breeds, respectively. Head 

shape of Ganjam bucks was significantly ( P L 0.01) 

higher than that of Black Bengal bucks. 

The Middle piece length of spermatozoa from Ganjam 

and Black Bengal bUCks ranged from 11.786 to 12.067)0 

and 11.786 to 12 .. 03 p, respectively. It averaged 11.958 ± 

Oe04 JfJ and 11 19 886 ± OQ032 P, respectively for the 2 breedsO!J 

It was observed that no significant difference in middle 

piece length was there between the two breeds e 



Ta}:)le 1 14e_9 standard error and range of spermatozoan head and middle pleee measurements of 
Ganjam and Black Benqal bucks 

-

Heas:w:em .• t8 

Sperma~ozoan leagth (V) 

Head c~rc'WRferenc:e (U) 

Head lenqth (0) 

Head br'eadth (u) 

Head area (va, 

Head shape 

·Middle piece length (u) 

Middle piece breadth(U) .. 
MidcUe pi·ece area (V2) 

* * - ( P l 0.01) 
B.S.- Rot s1gn1floot 

Gaajam 

Mean ± Standard Range 
error 

57.034 + 0.06 - 56.799-57.377 

23.al,,±O.049 23.409-23.818 

8~462 + 0.024 - 8.351-8;543 

4.312 + 0.018 4.25 - 4.424 - -

29.117 + 0.154 
. - 28.216-29.786 

1.963 + 0.012 1.902. 1.997 -
11.958 ± 0.04 11.786-12~048 

0.668 + 0.006 - 0.64 - 0,709 

8.258 ± 0.037 8.037- 8.401 

BlaCk Seng'al Computed 

Mean + Range 't' value 
Standard 
error. 

56.932 + 0.108 - 56.481-57.288 3.273** 

22.971 + 0.099 - 22.457.23.318 5.646*· 

8.076 + 0.026 - 7.909- 8.15 10.243** 

4.331 + 0.018 
. - 4.265- 4.409 0.69** 

28.096 + 0.228 - 26.874-28.857 3.553** 

1.865 ± 0.006 1.842-1 .889 1.538*· 

11.886 + 0.032 11.787.12.03 1.415 N.S. - . 

0.695 + 0.002 0.689. 0.703 3.965** -
8.271 + 0.034 8.161- 8.389 0.241 N.S. 

. -

w 
w 
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Tbe spermatozoan middle piece breadth of Ganjam 

bucks ranged from 0.640 to O.7041l7 with an average of 

0.668 ± O.006p. In t;'1tack Bengal bucks it ranqeq from 

0.689 to 0.703 jU with an average of 0.695 t 0.002 P. 

It was observed that middle piece breadth of Black 

Bengal bucks was significantly ( P L 0.01 ) .ore than 

that of Ganjam bucks. 

The middle piece area of spermatozoa from 

Ganjam and Black Bengal bUCks raftged from 8.0.31 to 8.401)0'2 

and 8.161 to a.389)U~ respectively. The average mi4dl. 

piece area was 8.258 ~ O.037JU2 and 8~271 ~ O.034jU2 

for aanjam and Black Bengal buClcs, respecti velr. 80 

significant difference between the two breeds was there 

wi th respect to the middle piece area of the s;Permato.oa. 

~e motlli~ of .~matozoa from Ganjam an4 BlaCk 

Bel'1qal bucks ranged from 75 to 80.5 ~ aDd 80.5 to 83.5 '" 

respectively. The .verage moUU ty was 18.138 ± 0.690 " 

and 81.688 .:t 0.41.$ " for (lanjam and BlaCk SeQ"al bucks, 

respectively. MOtility of the spermatozoa of alack BeD,al 

bucks waS significantly ( .. LO.Ol ) higher than that 

of a.njem bucks. 

wve sperm cO\1llt of CJaQjam aad Sleek Belll'a! bucks 

ranczed from 81.0 to 87.0 " aDd st.18' to aa.s ., 
respectively. The average l1ve spent eo.t was 84.563 .t 

0.907 " aad .6.013 ± 0.611 " for Clujam .4 alack .eag.l 

b1JCke, respectively. Ne slpifleaat dlff.e.ClJe ".8 



'fable 2 Mean, standard error and range of sperm characteristics. fertility of bucks and 
body weight of progeny of Ganjam and Black Bengal bucks 

Characters Ganjam Black Bengal 

Mean + Standard RaDge Mean + Range - . standard error 
error 

Mot!li"ty ( s ) 18.183 + 0.69 - 75.000-80.500 81.688 + 0.416 - eo.sOO-83.500 

84.563 + 8.907 81.000-81.000 86.083 + 0.652 84.161-88.500 - - -Ll vespeEmCol1nt . (~) 

Fertility ( " ) 

Birth we1gbt (Kg) 

66.49' ± 1.389 . 57.14 -70.00 58.303 + 2.955 - 50.00 -69.23 

We19~t a~ 3 month 
( Keg ) 

Weigh. at 6 moatk 
- ", (Kg' 

* == (P LO.OIS ) 

** =- (p L 0.01 ) 

.2.329 ± 0.09 

6.1S6 + 0.311 -
8.748 + 0."01 -

R .8111 =- Hotslgnl ficat 

1.961- 2.940 2~11' ± 0.045 1~967- 2.333 

:55.117- 8.02S 6.286 + 0.336 - 5.260- 8.330 

6.833-10.860 8.213 + 0.463 6.875-11.090 
. -

Computed 

It' value 

3.626** 

1.248 N.S. 
'I\> 

2.431 

1.903 N.S. 

0.267 N.S. 

0.827 N.S~ 

Co 
Coi 
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observed between the breeds with respect to this trait. 

Pertili ty of the Ganjam bucks ranged from 

57.14 % to 70.0 % with an average of 66.443 ± 1.369 % 

In Black Bengal bucks it ranged from 50.00 to 69.23 " 

with an average of 58.303 ±2.95S %. As per the signi­

ficance test, it was obserVed that tbe fertility of 

Ganjam bucks was significantly ( P L 0.05 ) higher than 

that of Black Bengal bucks. 

The body weights at birth, 3 months and 6 months 

of age were corrected for the effect of breqd of the 

dam and the mean corrected body weights are pre.ented 

in Table 2. 

The birth weight of kiils born to Ganjam bucJcs 

ranged from 1.967 to 2.94 Kg. with an average of 

2.329 ± O.09Xg. The birth weigbt of kids born to 

Black Beagal bucks ranged from 1.967 to 2.333 Kg. with 

an average 2.116 ± 0.045 Kg. there was DO significant 

di ffareDce between the birth welvht of kids from CJanjam 

and Black 8e.gal bucks. 

The weig~t at 3 IIlOnths of age of kids bora to 

a_jam and Black Beagal Sucks rata •• a. from 5.11' to 8.025 Kg, • 
. 

ana 5.26 to 8.33 Kg •• respectively. ~he .verege weight of 

lel.s were 6,156 t 0.311 kg. and 6.286 t 0.33' K9. fo&­

G_jam _a SlaCk Beafal "eks, I'aspect!vel". ftle d1ffer ••• · 

betweeD two breeds waS not e1tnific8Ilt ill tbis trait. 
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observed between ~he breeds wi~h respect to tbis ~ra1~. 

Per~ility of the Ganjam bucks ranged "from 

57.14 % to 70.0 • with an average of 66.443 ± 1.J" ~ 

In Black Bengal bucks it ranged from 50.00 to 69.23 " 

witb aD average of 58.303 ± 2.955 %. As per the signi­

ficance test. it was observed ~h*' tbe fertility of 

aanj- bucks was significantly ( P L 0.05 ) higbjtr thaD 

that of Black Bengal budks. 

The body weights at birth. 3 mOllths 8I'lc! 6 moDtbe 

of age ware corrected for the effect of bretd o£ the 

dam and the mean corrected body weights are presented 

:l.n -rable 2. 

The binh weight of k:l.d. born to Ganj8Rl INcks 

ranged from 1.967 to 2.94 XV. with an aYel'aqa of 

2.329 .± 0.09 1(g. The birth weight of kid. bom to 

Black Bengal bucks ranged from 1.'67 to 2.333 It.- with 

an aver .. 2.116 ± 0.045 Kg. 'lbeJ:e was DO s1gn:l.ll0an' 

dilferaDce betweeD the birth we.t.9ht of kids fl'Oll Gaajem 

and Blaok .enga1 bUCks. 

'.rhe _i9~t at 3 months of age of kids bon ,. 

a_jam and alack &eDgal SuCks l'.gea. from 5.11' .. , .. 025 IC~ 

an. 5.2' to 8.j3 K9 •• r •• ,..tively. fhe everage .. ,.h- .f 

1c1c1s were 6.156 .t 0.311 Kg. ad f".2a6 .t 0.33. 1(,. fo~ 
GaDJ- en. Black -.,a1 bUCk., .. a.pee'1ftl!'_ .. cllff""4 

I».we- two breeds w •• 110t .,.'teant ill tid. .. ...... 
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Weight of kids at 6 months of aqe ranged from 

6.833 to 10.86 Kg. and 7.205 to 11.09 Kg. for Ganjam 

and Black Bengal bucks, respectively. The average weiqh_ . 
of kids at 6 months of age ~e 8.748 ± 0.401 Kg. and 

8.213 ± 0.463 Kg. for the 2 breeds, respectively. The 

brred difference in this Case was not statistically 

significant. 

It waS designed in the study to correlate the 

spermatozoan mea8ureme~ts and sperm characters of the 

bucks with fertility, birth weight, weight at 3 months 

and weight at 6 months of the kids. Prediction equations 

were formed for each of the above " characters (depen­

dant variate) basing on the partial regression coeffici­

ents obtainec:f by takinO' the spermatozoan measurements 

and sperm characters as independent variates. 

The par t:1al regres8ion and correlation coeffi­

cients along with standrad error of ~egr.ssion coeffi­

cients are presented in Table 3,4.5 and 6 for the 4 

dependant variates, respectively. 



'lable 3 

'\. 

~he correlation and regression coefficients consider1nq fertility of bucks as dependent 
variate and spermatozoan measurements with spar.. characters as independent variates 

l:D~ependent 
eharactere 

Spermatozoan length 

Head circumference 

Head length 

Head breadth 

Head area 

Mld41e piece breadth 

Middle piece area 

Motility 

Li". speftl percentage 

*. - ( PL 0.01 ) 

N.S. CI Not sigaiflc an1r 

Correlation 
coefficient 

- 0.202 

0.172 

0.384 

- 0.145 

- 0.041 

- 0.124 

• 0.188 

0.265 

- O.lOS 

Partial 
Regression 
coefficient 

- 12.991 

9.80 

29.962 

- 53.870 

2.551 

154.999 

- 13.889 

1.523 

- 7.66 

Standard Computed 
error of 't' value 
Reqressi~n 

. coefficient 

2.805 4.631 *. 
0.977 10.026 ** 
1.361 22.02,2 ** 

- ** t.130 47.706 

0.394 6.474 ** 
1.274 121 .634 ** 

** 0.824 16.860 

1.361 1.118 R.S. 

0.547 1.40 R.S. 

w 
Q) 
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Correlation and multiple regression analysis: 

Fertility. The correlation coefficients between 
• 

fer ti li ty and spermotazo811 length (Xl) # head circum-

ference (X2)' head length (x". head.breadth (X,), 

head area (Xs), middle piece breadth eX6)' middle 

plece area ex,), sperm motility (XS), and live sperm 

percentage eXg) were -0.202, 0.172, 0.384 •• 0.145. 

-0.004, ·-0.124,' -0.187, 0.265 _4 .0.105. respectively. 

Tbe correlation coefficients were not significant 

(Table 3). 

The corresponding figures of p~tial regresslen 

coeifici.n •• were .12.991 t 2.805. 9.?cO.± 0.917, 

29.962 ± 1.361, -53.~?O ~ 1.1~9. 2-551 ± 0.394, 

154.999 ± 1.214, _13.889 ± 0.824, 1.522 % 1.'11 and 

-0.7'6 + 0.57., respectively. The paI'tial J:'eqressioa -
coefliacient. were bigher significant: ( • (. 0.01) for 

all characters mentioned above, except sperm mot1l1ty 

and 11 va sper .. count ('1ab1e :I ). 

'!he mu.lt1ple cerrelation coeffiCients (It) ef 

fer'tillty with sperm.toMan cb~aet.rlstlcs wee f .. « 
to be 0.711 w1l10h was. sipifie.,. t'be constaat(.) i" 

f 

multiple regre.sion eqaat'GR for fertility we8 4 ••• 8,S 

ill 1:hi. 8I1a1y.le. 'file pr .. ,c-tlQ!l equ"on '0# fe."11 tr(Yt' 
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on the basis of the above spermatoBoo measurements aDd 

sperm characteristics was as follows t 

Yl .. 440.835 -12.991 Xl + 9.8 X2 + 29.862 X3 

- 53.87 X4 + 2.851 X5 + 154.999 X, - 13.8S9 X, 

+ 1.522 Xe - 0.766 X, 

Progeny weiSht at birth I The correlation coeffieient 

between progenywelght at brith and spermatozoan length. 

head circumference, head length, bead bread'h, bead area, 

middle piece breadth. middle piece area. motili~ and 

live sperm percentage were 0.527. 0.317, 0.887. -0.04, 

e) .171. -0.259. -0.049. 0.701 8114 0.528, respectively. 

~he correlation coefficients for spermatozoaD lengtb, 

head length, sperm motility and live sperm percentage 

were statistlcally significant (~abl. 4). 

The corresponding figur.~ f~r partial regrassioQ 

coeffiCients were 0.184 t 0.535, 0.2S8 t 0.34', 8.925 ± 

0.565, 0.922 ± 0.26, -0.2'5 t 0.614. -0.053 ± o.O~., 
0.065 ± 0.52, 0.058 t 0.691 aDd 1.138 ± 0.4'2, respeCtively. 

tbe regression c08ffie1 .. t8 were Dot not sigalfl.ent. (~abl. 

The _1 tipla ,,_relation coeffic::ieat (a) of b1r'th 

weigb. _I progany wi ttl spa_atesoah cbUact.ti.~ies 

was foad ., be 0.574. ,.,.,t1n9 of _ltlp1. fe, .. ,st_ 
eoeffiel.' by IJ' teat reft41M tbat l~ we. 'ipiflee'_ 



'.r~. 4. ae correlation and regression coefficients cosidering brlth weight of progeny 
as dependent varlate and spermatozoan measurements' with sperm characters as inde­
pen4e~tvariat.s 

, .. --.. ------~----------------.. ------------.. --.. ---------------------------------------------------------------------
1.aepea._~ 

C"-a-1:.81"', 

Spehiatoz08ll lenoth 

•• a c,lreamferegce 

,He.cl 1,.aCJ1:h, 

Be_ k'eacl-tb 

IIead' Idl'ea 
n 
_adle, piece brea4~h 
"" 
Mldtlle p1:ece area 

.04;111..,-

14.. "pee., perceli1:age -

-a.$, •• : ROt:, .1,.1fl.ant 

Correlation 
coefficient 

0.527 

0,.317 

0.587 

- 0.04 

0.171 

- 0.259 

- 0.485 

0.101 

,0.528, ' 

Par1:1al 
Regression 
coefficient 

0.184 

0.258 

0.'25 

0.922 

- 1.295 

0.535 

0:065 

0.058 

' 0.024 

Standard Computed 
error of tt' value 
Regression 
coaffi cieat 

0.535 0.344 N.S. 

0.346 0.745 N.S. 

0.565 1.636 R.S. 

0.260 1.487 N.S. 

0.614 0.481 R.S. 

0.006 9.063 N.S. 

G.056 1.254 R.S. 

0.697 0.083 R.S. 

' 0.462 0.052 R.S. 

II 
to 
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The constantCa) in multiple regression aquationior 
/ 

progeny weight at birth was obtained as .23.238. Tbe ~e-

diction equation obtained for progeny weight at birth(Y2) . 
on the basis of several spermatozoan measurements and 

sperm cbaracteristics was aspar the follOwing I 

Y2 • -23.238 + 0.184 Xl'+ 0.258 X2 + 0.925 X, 

+ 0.922 X4 - 0.2'5 Xs - 0.053 X, + 0.065 X7 

+ 0.058 X8 + 0.024 xg. 

!'rcg.DY weight at 3 months of age I The correlation 

coefficients between weight of progeny at 3 months of 

ate and spermatozoan length, head circumference, bea4 

length, head breadth, head area, middle piece breadth, 

middle piece area, motility and live sperm pareentage 

were 0.365, 0.264, 0.IS5, 0.194, 0.251, 0.137, 0.113, 

0.192 and 0.013, respectively. The correlat1GD coeffi­

cients were Dot significant (TableS). 

~he corresponding figure. for partial regression 

coefficients were 1.496 + 0.744, -0.a7" + 0.06 .. , ... 1.677 .t - .-
0.18, -11.558 ± 0.572, 1.661 ± 0.606, 21.986 t e ... 2" 

-0.S84 ± 0.404, 0.201 ± 0.424 sad .0.253 t 0.8.5. 

~ •• pectively. !he par_ial regression Qosfflcleats we#­

highly slgn.lfic aat ( P LO.81 ) for bead eire_ference, 

head l:e._th, head breadtb,m14.le piede ·bC' ... ti" •• 4 

midale piece atea alld 01111 s1galf1e_.( • /.,0.0'5) 

for head area (fable 5) • 



Table 5 '!he correlation and regression coefficients considering 3 months body weiqb1: 
of progeny as dependent varia1:e and spermatozoan measurements with sperm characters 
as independent variates 

1ndependea_ 
ebaractars 

Sperma1:ozoan length 

ReAd circumference 

Mead length 

Mead breadth 

Read &rea 

Middle pice breadth 

Middle piece area 

Motility 

Live 8'perm percentagoe 

•• ( PI. 0.05 ) 

** = (p LO.Ol ) 

II .• S. - Net sigrdf1can" 

Correlation 
coefficient 

0$365 

0.264 

0.255 

0.194 

0.251 

0.137 

0.113 

0.192 

- 0.135 

Partial 
Regression 
coefficient 

1:469 

- 0.274 

- 1.677 

-11.558 

1.661 

21.9B6 

- 2.884 

0.201 

- 0 •. 253 

standard Computed • t' 
error of value 
Regression 
coefficient. 

0.750 

0.065 

0.180 

1.960 N.S. 

4.238** 

9.320** 

0.572 20.193** 
* 

0.606 2.741 

0.427 51.478 ** 

0.404 7.134 ** 

0.424 0.473 N.S. 

0.B65 0.293 N.S. 

~ 
w 
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The multiple correlation coefficient (R) of 

progeny weigbt at 3 montbs with spermatozoan measure­

ments and sperm characters w •• found to be 0.271. which 

was not 81gn~ficanto 'lhe Inarcepte.) 111 _It:l.ple 

regression equation for progeny weight at 3 moatbs was 

.41.542. The prediction equation of progeny weight •• 

3 months (Y3) on the basis of .~a~ozo~ mea8U~e­

ments and sperm characteristiCS was as fellows • 

Y3' • - 41.542 + 1.469 xt - 0.274 X2 - 1.677 X3 

- 11.558 X4 + 1."1 Xs + 2~.986 ~. 

- 2.S84 X7 + 0.201 Xs - 0.2.53 Xg. 

ProCl!l!Y weight .t • months of Ige I lb tile present study 

tbe correlation coeffioients of progeny we1gh~ at 6 

mOD ths of age wi tb spermatozoan lengtb, bead circumference, 

bead lengtb, head breac:ltb, head .ea. middle piece breadth, 

mi4d1e piece a~ea. sperm motility ~d live Sperll peJ:cea­

.age were 0.27. 0.131, 0.01., 0.085, 0.218. 0.209,&.241. 

0.026 and -0.013, respectively. ,The correlatloa Goeffi-

al .. ,. were Dot significant. 

~ correspOD41D9 figures for partial reweesaloa 

co.filel.-. were 1.814 L.0.792. -2.354 *' ••.• 7S.· -10.1.' :t 
0.'21, -62.'" :t 1.~21. 1.443 % 1.701# 3 •.•• 11 * 0.412,. 

_1.41' t e.110; 0.t6. t 8.1'0 ... .0.4" :t 1.3'6,. 

respect! •• lY. Tbepartial regression 0 .. ££101 .. '. were 
hi9hly_l_ifte.,. (P t. 0.01) f.~ _eel clntUd."."ce. 

be'" 1 •• fJilll. bead _.a4t~ heaci uea, _cieS18 plece 



T~e , The correlation and regression coefficients conslder1nq 6 month body weiqht of 
progeny as dependent variate and spermatozoan measurements with sperm characters 
as independent variates 

Iadependent Correlation Parti.l Standaltd Computed • t' 
e_racters. coeffIcient Regression error. of value 

coefficient Regrission 
coeffiCient 

SpeDtatozloan length 0.270 1.814 0."192 2.289 ** 

Hea.d circumference 0.131 - 2.35' 0.475 4.956 ** 
Head Iteagt:h O~O74 -10.093 0.921 10.886 ** 

Head breadth 0.085 -42.947 1.821 23.584 ** 

Head area. 0.218 5.443 1.701 3.201 ** 
** Middle piece breadth 0.209 36.811 0.612 60.129 

** Middle piece area C.24? - 1.419 0.170 8.332 

MotiUty 0,,026 0.365 0.661 0.553 N.S. 

Llve sperm· percentage - 0.013 - 0.457 1.336 0.342 R.S. 

* .. = ( p t. 0.01 ) 

B.5·. - Not sifJblf1CaD~ 

... 
UI 
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bread~h and middle piece area of th~ spermatozoa 

and only significant ( P I. 0.05 ) for spermatozoaD 

length ( Tabl.e 6 ). 

The multiple correlation ooefficient (R) of 

body we:1ght at 6 months with t:he spermatOlSoan 

characteristics was found to be 0.439. Significance 

test for multiple regression revealee! that it was 

not significant. 'lhe cODstant (a) obtained 1n 

this analysis for progeny weight at 6 months w .. 

67.615. The pcedlctioD equatian for progeny wei.kt 

at: 6 months was formed as 

Y, " •. 67.615 + 1.81~ X1 • 2.354X2 - 10.093 Xl 
- 42.997 X,(l+ 5.'" Xs + 36.811 X, - 1.419X, 

+ 0.365 Xa - 0.451 Xf • 

1 

·1 

1 

1 

. 1 
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DISCUSSION 



DISCUSSION 

~permatozoaD' length 

• 
The spermatozoan head length of Ganj am and 

Black Beagal bucks presented ln Table 1 were 57.034 + -
0.06/f1 aDd 56.932 .:t O.lt' P. respectively. In Assam. 

Beetal and Saanen buCks, ~he spermatozoan lengths were 

58.843 ± 0.083)0, 58.127 ± 0.125)0 and 5&.310 ± O.081jU, 

respectlvely ( Sardoll and Sharma, 1983 ). It was 

reported by Bardoll and Sharma ( 1~83 ) that there 

was highly s.1gn!ficant difference ( P L. 0.01) in 

spermato2U;'aD length bewaen breeds, which 1s in par 

with the peesent findlng. 

He,d circumference 

file bead circumference of sper matozoa from 

Ganjam and Black Bentlal bucks were 23.614 .t 0.049 /IJ 

and 22.971.t 0.09' p, respectively •. The tilfer_ce 

between bre"s in bead circumference was bighly 

significant, ( P t. 0.01 ). Reporta OD this trait 

in goats are very scanty. However, Mobapatra ( 1987 ) 

worked on bull semen and observed a significant 

difference in spermatozoan head circumference of 

Jersey and crossbreds. 
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.ea4 length 

Tbe spermatozoaD head ~ength from Qanjam 
• 

and Black Bengal bucks were 8!462 ± O.024)U .. ad 

8.076 % 0.026 p~ respectively. The differeDce between 

breeds was.·h'l.ghly significant ( P L. 0.01 ). 

Tbe average of head length of spermatozoa of J8IIIIlaparl 

and 8arbar1 bucks were 8.24", aDd 3.4 p. respecti.ely 
." . 

( Srivast.v • .!l.ti,. lISe) ). 1'be spermatozoan bead 

length ranged from 7.89 to 8.12 IU ( Mlshra aD4 MUkbetjee. 

1984 ). Signif1cant ... iat1OD ill the heacl l_qirh 

of sPermatozoa was reported by La1 and Pant: ( 1982 ) 

ad Bar4011 aDd Sbarm. ( 1983 ). •• slgnlf.tcallt . 
41 fferenee 1n head length of spermatozoa betweeD m:-aeds 

was reported by Hisbra _d Mukherjee ( 1914 ). 

He.d brea4th 

'!be bead breadth of sper ... _o.oa aver.gaeI '.312 .:t. 

O.018jU .. d 4.331 ~O.118)U eer oaajem and Bleek Beaga1 

buCks. r •• pec,ively. TIler- was 00 sitaif1CaDt «llfer_ •• 

between bree4s.:w1th respect: to thi. chat.ater. (2&1>181) 

~ "'1'age .permato ..... bea4 ~."th..ce 

Itepor.- 1:0 " 2.100 i 0.007,- 2.163 '* 0.'''·8 •• 2.111 i 

0.009 P for AS-", .... al gct SaaP" "Ok'. r •• pectlvely 

( aarel.li aa4 ahar ... · I'" ). 
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Head breadth of spermatozoa of Barbari. Jamaapar1, 

Black-o len gal and Beetal bucks rang8d from 4.27 to 

4.32jU lMtshra and Mukberjee. 1984) Signlf1cant. 

d1fference ln head breadth was reported. by Bardoll 

and Sharma, (1983), and IUshra and Mu1c:herj'ee (1984). 

No signlficant difference beiJween breeds with respect 

to thls trait was reported by Srivastava !1 J!. (1980) 

which is similar to the finding of the present investiga-

tion. 

Head area 

'!he spermatozoan head area of Gaajam and 

BlaCk Bengal .bucks presented 1n Table 1 were 29.117 + 
, -

0.154102 and 28.096 ± O.228)U2 , respectlvely. Head 

area of spermatozoa of Barbari. Jamnapari, B18ak Bengal 

and Beetal bucks ranged from 29.11 to 30.84 p2 (Mt.shl'a 

and MUkherjee. 1984). 

HO significant differenee 1n spermatozoan •• 4 

area between Bar bar i and ~UIl'lap_i buoks was rePO.rted 

by SJd,,,astava.!! ale (1980) where as, s;lgaifieaat 

veri.tien between breeds of rams was reported by Lal 

and Pant (1982). MohaPatra (1987) also observed a 

breed eli fferenc. between tbe .Jersey _4 Cross.'eel 

bulls with respect to .pe~mat.aoan head .'et. ~. 

presa' 1n-..stlg'ati on "eft a led that tbere was bltrhly 

sifh1ftcaDt ( » ~ 0.01 ) 
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variation in spermatozoan head arAa between Ganjam 

and Black Bengal breeds. 

Head shape 

The average head shape of spermatozoa of GanUam 

and Black Bengal bucks presented in 'rable 1 were 

1.063 ± 0.012 and 1.865 ± 0.006 respectIvely. It was 

also seen that highly significant difference existed 

between the two breeds, *i tb respect to head shape. 

Significant variation betwe_ ~am.s for head shape 

waS reported by Lal and :Pant (1982). On the contrary 

no significant difference between 3ersey and crossbred 

bulls with respect to this trait was repartee! by 

MohaPatre (1'87). 

Mlddll plece length 

The average middle piece length of sperma­

tozoa of Ganjam and BlaCk Ben,al bucks were 11.958 ± 

e.o, P aDd 11.886 ± 0.032 p. respectively. '!bere was 

DO significant variation between ~.eds with respeat 

to middle piece length of spermatozoa. 

Spe#matozoan m14dle piece length of Asaalli. 

s,.tal , ddSaeaea bucks were 12.056 t 0.0'., 11.'31 t 
. d 12 "'56 + 0 6' p, respeoti vely (BaNOl1 end 

0.021 an .v - • 

19S3) and that of Bubui, Jamnapari, BlaCk 
Sharma, 

I flO Y 4. Beetal bucks weJr. 1~.30, 12.62, 11.'1 .• d 
I Vl meR Cfa1, an 
, .... 1,1 re.pectl .. 1y (Mi.hEa. en4 blda.je •• 1984)41 

12 •• 0lI' ,..' . 

. , 
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No significant variation in middle piece 

length of. spermatozoa be~en breeds was reported 

by srivastava!! Al •. (1980) and Bardol! and Sbaema(1983) 

variation between rams with respect to this trait was 

significant (Lal and Pant, 1982). 

Middle piece breadth 

~e middle piece breadth of spermatozoa of 

Ganjam .. d Black Bengal buc~s presented in 'lable 1 

were, 0.'68.t 0.00611 and 0.695 ± 0.002 p, respectively. 

Highly significant difference ( P L. 0.01 ) betwe_ 

the breeds was evident. 

sPermatozoan middle piece breadth of Barberi 

bucks was 0.fi85 :t 0.11 P. (Hisbra and *1cherjee. 1984). 

Ifo signifieDt variation betweea bre.ds of goats was 

reported by srivastava !l.l!. (1980). 

Jfi~cUe piece. are. 

'!'he middle piece area of speNato.",a of Oanj_ 

and Blaak Bengal bucks. presented in Table 1 were, 

8.258 ± O.031JU2 and 8.271 % O.03'Jr2, respect.vel,. 

No s1gn!!ic_- dillel'ense ... there between b ...... 

SperiDa~o.o" .1441-. Plece $H •• ,if .db.. " .• e 

8.1" .t 8.121,,2 CIU._. _4 Mtlkh.iJ' •• , lt81) .. -. " .. 
• "pif1 ... " cUff_eftCe in 11111441e piece atea b.twa_ 
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breeds of bucks was reported by M1shra and Mukhar jee(1981) 

which is in agreement with the present finding. 

Motility 

Motility o.f spermatozoa of Ganjam and Black 

Bengal bucks pr.esented in 2able 2 were 78.138 :!: 0.69 " 

and 8i.688 :!: 0.416 ,,# respectively. H1qbtt significant 

variation between the breeds with respect tomotllity 

was marked ( P L 0.01). 

The motili'ty of spermatozoa of Anqlo~ub1an. 

Merota and MoXoto breeds of ~ats were 76.22, 68.33 

and 62.75 %. respectively (Vinha, 1979). It was 66 " 

1n ADgora.90ats (Cet1nkaya, 1980), 72.62 ± 1.06 " 1ft 

Jamnapari (saxena and Tripathy, 1980), and 77.~8 ± 
7"75 " in African dwarf goats (Mann. 1981) .It ranged 

from ,S to 80 " in Barbari bucks (ChaudrY!!1 Al. 1983). 

61.12 " to 64.75 % 1n Baladi goats for first and s~aoftd 

ejaculates respectively (~1. Sayed !! !! .• 1983). 76 to 

92 ~ 1n Beetal,aDd 82.1 to 85.8 % 1n Karwar1 bucks 

(M! tt.l. 1987). 

Significant difference in motility be1:weeD breed, 

was reported by Vlaha (1,,9), Hi ttal (1986), .,1\ .. !l Al. 
(1981) wtaich __ 1n aFeement with the present fltldltlq. 
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L1 va sperm count ( " ) 

The live sperm in spermatozoa of Ganjam and 

Black Bengalbuck8 presented in Table 2 were 84.563 + -
0.907 and 86.0S3 ± 0.652 %, respectively. No Significant 

difference between breeds with respect to this ua1t 

was evident. 

L1 ve sperm count was 61.38 " 1n Malberi bucles 

(Patil and Raja, 1978), 77.65 t 1.04 " in 3amna~~ 

bucks (saxena and TJ:ipathy,-1980) 85.45 " in Blaek 

Bengal, 85.5 " in SaaDeD buCks (Sinba and Singh, 1982), 

55.19 ", 59.08 ", 61.41'" and 73.13 % in Barberi, "anma­

pari, Black Bengal and Beetal bucks, respectively (Mishra 

and Mukherjee, 1984), 87.57 ± 0.34%.tn Ass. local anell 

88.49 ~ 0.31 " in Beetal bucks (8orgohain !l Al.,- 1985). 

The r_ge of live sperm count was 74.0 te 18.0 " aJld 

18.8 to 81.1" in Beetal and Marver! bUCks, respectively 

(Mittal, 1987). The live spel'm percentage In Black Be.gal 

bUcks obt. neci in the pre_.t stuelria higher compare4 

to otber rePorts. 

sitlllflcallt differ_c. In lift sperJI " bewe_ 
breeds of bucks was reper •• " by aor,aiD as.l1. (1985). 

aRd JUt'a1 (19'H). BGweveJr, QO 81gn1f10.' 41ff.aace 

betweell .eads wa. obaer'fl84' by. tte! (1981) ,. ...,.1 
_4 Mas'''.' buCks, almll." - GUl" ob ..... i •• MI •• ' .... 

«1981) 414 Dot ob ...... _, sigalf.fe ant cliff ...... be __ 
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Jersey and crossbred buCks with respect to live sperm 

count. 

Fert1li!:y 

'!he fertill ty of (Janjam and Black Bengal 

bucks presented in ~ble 2 were 66.493 + 1.389 % - . 

and 58~303 ± 2.455 ~, respectively. There was signi­

ficant variation ( P l 0.05) between Ganjam aDd BlaCk 

Bengal breeds w1 th respect to this tr ai t. aeports· oia 

tbe fertility of bueks is not available for comparison. 

The fertility status of a buck will be clearly 

marked :l.f 8e.&1 matings are performed. Youragar bucks 

comparatl vely ha.. less services so their aCftal potel'1~ 

1;:1. ali ty may Dot be revealed. h the present study some 

bucks have f.w s_vice.. Xt seems to ha.. lowerecl the .eu 

f~1::l.l:l.~ value. 

Bi£'th welqht 

The birth weight of ProCJ8ftY 'f CleDj.. anel Blaett 

BeDgel bucks were 2.32' t 0.09 Xv ana 2.11& % G.0.5 KI. 
respect! ve1y. The.e 4ata we... oorrected for. the effeet 

of bree! of dam. Wo sigalfiearat .~lat:lonw .. obse&-VEMI 

between bree4s. 

Mont.140 and ha" •• (1'.) #.,.te4 tbe bl~'b 

wei,lIlt .f kids fs-om ""aRch A!plae. Aa,lo Rubi .. , Gra .... , 
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Saanen and Toggenburg breeds to be 3.5, 3.14,2.64. 

3.59 and 3.43 Kg., respectively. Birth weight of Malbar 

and Saanen X Malhar kids were 1.71 Kg. and 1.SS·Kg., 

respectively (MUkundan!! !!.,19S1). Sarma!! !l.(1981) 

recorded the birth weight of Assam Hill kids to be 

1.17 Kg. Singh ~ !l.(l'84) reported that the blrtk 

weight of Jamnapari and Barberi kids were 3.55 Kg. 

and 2.05 Kg •• respectively. Significant difference in 

birth weight of kids was observed by Montaldo and 

JUarez (1980) and Singb ~~. (1984). 

':be average birth weight in the preset study 

is with in the range of reported values. 

weight at 3 months of age 

The weight of the progeny at 3 months of'.age 

pr'esented in Table 2 were 6.15' ± 0.311 Kg. ancI 

6.286 + 0.366 Kg. for Ganjam and BlaCk Beng.l backs, -
respectively. nat. on this trait were eo~reotec!l for 

the effect of breed of dam. Be significant differace 

waS observed between breeds. 

Assam 

sarma d oil. (1981) recol'ded tbe wei.,llt of 

&11 kidla at; 3 months of age as 4.75 XV. SlD9' 

et a1. (1'84) repor'ed i:)aat the be<ly weight of JaBlDa, •• ' -- ...... 
and I •• literi kids at 3 mcmths of age were 7.45 k,. 
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and 7.19 Kg •• respectively. No signifIcant variation 

between breeds was observed by them. Comparison of 

the present results with the published reports indicated 

'that Assam Hill gosts has a lower weight at 3 months 

of age compared to the breeds of goat in Orissa. 

However, Jamnaparl and Barberi goats were heavier at 

3 QtOnths of sqe. 

Weight at 6 months of age 

'!'be weight of the progeny at 6 months of age, 

presented in Table 2 were 8.748 ± 0.401 Kg. and 

8.213 ± 0.463 Kg. for Ganjam and Black Bengal bucks, 

respectively. No significant difference was thera 

between breeds. Data were correoted the effect of 

for breed of the : dam. 

SiDgh .!! Al. (1984) recorded the body weight 

of Jamnapari and Sarberi kids to be 9.'40 Kg. _4 

1.11K9., respectively. Tbey observed slgftifloent 

difference between breeds in body weight at 6 man'be 

of age. 

Praa the _esent study 1t was eV1c.lent that 

GaaJam kids ate heavier at , months of age althou9h. 

there waS no s1gnificant d1fference betweea ths 2 

Needs statistiCally- 'lbe barber! 90ats ... Me4 to be 
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comparable to Black Bengal but Jamnaparl animals 

were heavier which may be due to their larger size.' 

(JaDj_ 'kids at 6 months are intermediate betwe_ 

Blacle Bengal and Jamaapari. th respect to body weight. 

cOrrellt~OD !pd ~l$1ple reFession apalTsis of 
fertility with sperm cbaracters. 

The correlation ceefflc:ien.t of fertility with 

spermatozoan length, presented in Table 3 were -0.202, 

0.171 and 0.384, respectively. 

The correlation coefficient of fertlli~ witb 

head breadth was .0.145. 

Malcbel'jee and ICumar (1969) and B!swu .It al. (1975) 

reported DO relatlonshlp between bead breadth of sperma­

tozoa and fertility of Harlana bulls. However, Lal and 

Pant (1984) reported a significant eorrelatiOD of ranl 

fertl 11 ty wi th spermatoaean head breadtb. 

Tile aotl'elat:l.on coeffic:l.ent of fert111 ty wi tb 

bead area was -0.041. 

Makherjee aDe:! J(\1IDar (19'71) aDd LaD 'en4 'P", (1"')' 

reported ,i_fiGeD' positive correlat:l.on of _pan 

bead area vith ' •• '111-., of ball. sac:! ram" ~ •• pec*iv.ly • 

....... , Blew .. !S 11. (1911) repertecl a little l'li\POrtaa.e 

of bead a.e. in pre4ietiOD of fertl. tY' of _11 •• 
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Tbe correlation coefficient of fertll~ 

with middle piece breadth was -0.124, in ~be present 

study. 

Significant positive correlation between 

middle piece breadth an~ fertility was reported ~ 

MUkherjee and Kumar (1969) in Harlan. bulls. 

TIM correlatioD coefficient of fert~l1 ty 

wi tb middle piece area was .0.188. 

MUkherjee and ICwaar (1969) reported no signl fioaDt 

correlation beweers middle pieae area of spematsoso. 

and fertility of bulls. aeports on qQats are not availa-

ble on this tra! t. 

!he correlation coefficient of fertility with 

sperm_motility was found to be 0.261 1ft the ~.sen_ 

study-
. 

Reports on this aspect ere not a¥dlable I. 

goats. Howe"':' Lasley (19S1) _4 .Jr1D U 11. (1956) 

reported high significant correlation betweea epe_ 

motility and fertility of bulla. 

a. e_relation oo.fflcl., of fertility_.h 

11.. spdIR ,.eeatagft .e. -0.185. 

stOlle IS Al- (19$0)., 81shop &a 11-( 1t'4) .. 

MGb ..... (1t'7) fen.a posit1" oorr.1.t'oa. be ... 

tbEl 11 •• sperm PU ••• '.,. and fei'tilltJ"i' 
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The Par~1al regressio n coefficien~s of fertility 

with spermatozoan length (_12.991), head circumference 

(9.8), bead length (29.962), bead breadth (-53.87), 

bead area (2.551), middle piece bread~h (154.999) and 

middle piece are (-13.889) were highly significant 

( P l 0.01). The multiple correlation was fo~d ~o be 

0.751. TJte coefficien~ of cSdermination was about 56 " 
S Ince tbe multiple correlatioo ooeffioient was signifioant 

the prediction .~atiOb formed for fertility can be 

effectively utilised to assess the fertility of the bucks 

before actual matlngs. This would be very advantageOus 

1n farm practiee for selection of bucks. The expendi-

ture and time required for taking a deaisioD Oft a 

particular buck will be minimised. However, 'the 

physical characters and genetiC potentiality of the 

bucks should also be considered alongwith fertility 

before selectiOO. 

ecce.l,tion and multiple regr.sslenan,lya'a of birth 
weight wi th sperm cbV¥ter:i8tics : 

Tbe coerelatioD eoefficients of birth weight 

of progeny with the spermato8oan length (0.52'7). head 

length (0.587) and live sperm percentage (e.528).s~m 

motility (0.101) wel'e s1pifieant. However, the corre­

lation coefficients of birth we1gbt of pr09-7 with 

the spermatozoan bead c1rcumfereace. (0.111). bea4 breadth 

(0.04), head area (0.111), middle piece ~.adtb (-1.26) 
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aDd middle piece area (0.49) were Dot signIficant. (Table 4) 

The partial regression coef~lc1ents of birth 

weight with spermatozoan lenqht (0.184), head .'~umferenoe 
• 0 

(0.258). bead length (0.925), ~ breadb (0.922) head 

area (-B.295). mtddle piece breadth (-0.053) middle 

pieee area (0.065). motility (0.058). and live spe~ 

percentage (0.024) were utilised for prediction of the 

birth weigbt of the progeny. 

Reports on the correlation and regression'of 
I ' • 

sperm measurements with proqeny weight at birth are 

not available in goats and other specie. also. So 

comparison of the present results with cOUld not be 

made. The correlatioDs of body .weight with spermatozoaD 

lengtb head length. sperm moti~1 ty and liver sperm coua;i: 

were significant indicating a 4efinite relatiGftsbip of 

these traits with the bIrth weight of the progeny. 

~e multiple oorrelation was 0.514 which was 

s,tgniflc ant. ~e coefficient of determination (R2) wa. 

'about 33 "- 1'I1e predictiqn 'aqUa_10n 80 Constructed may 

not ,be very efficient in predicting tbe birth weight 

of the progeny of a buck. 
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Correlation and multiple regresslon analYsis of weight 
at 3 months of progeny wi tb the speEm characteristics 
of buck. 

The correlation coefficients of weight at 3 

months with the spermatozoan length, head circumference, 

head length, head breadtb, head area. middle piece 

breadth, middle plece area, motility and live sPerm 

percentage were 0.365, 0.264, 0.255. 0.194, 0.251, 

0.137, 0.131, 0.113 and 0.192, respectively. ~o corre­

lation coefficient was significaDt·(~8ble 5). 

The partial regression coeffiCients between 

weight at 3 months of progeny and spermatozoaD length, 

head circumference, head length, head breadth, head 

circumference, head lengtb, head breadth, head area, 

middle piece breadth, middle piece area, motility and 

live speEm ~ were 1.469, .0.27'. -1.677, -11.558, 1.'61. 

21.986, .2.884. 0.201 and -0.253, respectively, of whieh 

regression coeffiCient for head Circumference, head 

leng'th, beaa breadth, head araa, middle piece brea.dth 

and middle piea- were significant. file multiple corre­

lation coefficient was low and not slgnlflcaat. 

Reperts ora the correl.'ien 04 l' __ ea8i. of 

spet-lIIat.e. characters with body wel,lat of 'the lei.cla 

., 3 maatba of a,. are Rot available in llterataree ' 



62 

So comparison with the present results could not be 

made. The a2 was around 7 "in this analysis which 

indica~,that the .ariation in 3 months body weight 

of the progeny is very Ii ttle explained by the spama­

tOZOaD measurement and sperm characteristics of the 

b~c1cs. So for .progeny weight at 3 months the regression 

equation fi tted can not be used effectively for predi­

ction purpose. 

co~r.lationandmultipl. regression sa1ysis o~ 
progeny weight at 6 months with speJ:IR eharacterl.~lc&!l" 

The correlation coefficient of weight at f 

months of age of progeny with the spermatozoan length, 

bead circumference. bead length. head ~eadth. head 

area. middle piece breadth. middle piece area, moti U ty 
-

and live spent percentage were 0.27, 0.131," 0.074. 

0.085. 0.218, 0.24', 0.247. 0.026 od .,..0.813, respecti­

vely. No correlation coefficient was signiflCaDt(~able 6) 

Tbe~p~t!al regression coeffiCients ~tween weight 

at 6 men"bs of age aIld spermatozoan length (1.114) and 

head area (5.443) were sigaif1Cant ( p {" e.O&) aad partial 

regres.lon coefflcients between we1ght at' IllOflt~ ~f ate 

ane! head clrcumferel).ce (-2. 354) ~ bead lenght (.10.093), 

be.d br.adt~ (-42.'.7), middle piece ..... tlll (36.811) 
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and middle piece area (-1.419) were highly signi­

ficant ( P L 0.01). The pertial regression coefficient 

between weight at 6 month~ and motility (0.265) ° and 

live sperm percentage (-0.475) were not significant. 

The multiple corr~lation coefficient was 0.439.i 

Reports on the correlation and regression of 

sperm measurements with 6 months body weigbt are not 

available in literature for comparison. The multiple 

correlation coefficient (R) was not s1gn1ficant.a2 was 

about 19.5 % only. So the variation in 6 month body 

weight is not explainable to a larger extent by the 

spermatdzOaD characters considered in the study. 

Some other factors extraneous to the indepanden. 

variates in the present stUdy accounted for the major 

variation in 6 months body weight of progeny. 

From the predict10n equantioDs constructed in 

tbe present study it is clear that the number of mating. 

of bucks, the number of progeny per buck and tbe 

number of bucks should be optiaaum 1n order to get the 

real fertility status of the buckS. the potentiality 

of the progeny to put up body weight and have sufficient 

error degrees of freedom, respectively. This would en8ure 

reliable partial reqression coefficients which can be used 

for pred1ction.The coefficient of determtftatlon would 

also be higher in that ease. 
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SUMMARY 

1'he present study was carried out onqS'8t~, 

maintained in the i.e.A.R. adhcc scheme ~~lutio~ 
of a meat type goat suitable to Oriss~(onditiOftn 

r, , 
operating in O.U.A.T., at Bhubaneswar. I~ J'resh collecte<! 

. t 
semen from 9 Ganj am and e Black Bengal 1 ~cks were 

, ~. 
j, 

utilised for the spermatozoan measure~4nts and data on 

120 progeny of these bucks were availc:i~le for 
I 

calculting fertility and progeny wei~ht of the bucks. 
/: 

Body weight at 3 stages i.e. at biJ:\~h# 3 months and 6 
}: 

months of age were considered in t~a study. 
, J' 

( 

Eosin and Nigrosine stain ''las; used; to stain the 
): 

f 
spermatozoa for studying differe'lt measurements and 

live sperm count C%). ODe drop of semen sample after 

collection was used to study the motility. The mean 

and standard error of different characters was calculatea 

for Ganjam and Black Bengal bucks. Pischer's 't' test 

was followed to find out any significant breed diffe.ence 

for all the trat 1:s. 

All the data were corrected for breed affect 

before calculating the partial regr,ession coefficients. 

Motility, live speem count and fertility, which were 

eXpressed in percentage (") were transferred. to 

corresponding angles. Pour multiple regressiOD equatioDs 

were assumed each for fertility of the bucks proqeny 

weight at birth, proqeny weight at l mcaths and progeny 

weight at 6 moaths of age which were dependent variates. 
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,,",'\" 

The indepeadent variates wer.~ spermatozoan length. 
/; .. " 

if- . 

head circumference, head leng'th, head bre'adth, head 

area, middle piece breadth, middle p1L~~~area, motility 
~: " 

and live sperm % • 
\" 
SO 

" 

, 
" 

The averages for spermatozoan 7ongth, (Xl)' 

headccircumference (X2) # head length t;X3), head breadth ex4 ) 
, 

head area (XS), head shape, middle p!~ce lengt~ middle 

piece breadth ex,),. middle piece a';::~a ex7), sperm motility 
"\ 

(Xs),. 11 ve sperm co un t (Xg), ferti,it ty of the bucks, 

progeny weight at birth, proqeny ,teight at 3 months 
)' 

and progeny weight at 6 months c:t. age were 57.034 + -
0.061U, 23.614.:t 0.049 JJ. 8.462 ± 0.029 P. 4.312 ± O.018,u,. 

29.117 ± 0.154 p2, 1.963 ± 0.012 IU, 11.958 ± 0.04/fJ, 
, 2 

0.668 .t 0.006 IU, 8.258 ± 0.037 JU , 78.138:!: 0.69 %, 

84.563 :t 0.907 " , 66.493 ± 1.389 " ,. 2.329 .:t 0.09 Kg •• 

6.156 .t 0.311 Kg. and 8.748 ± 0.401 Kg., respectively 

for Ganjam breed. The corresponding figures ff!'r Blaek 

B~nqal breed were 56.932 ± 0.108 p, 2'2."1 ± 0.09' /fJ';~ 

1.07 • .t 0,026/Uf 4.331 ± O.OlS JU. 28.096 ± 0.228 p, 

1.S56 .t 0.006,0, 11. 886 .t 0 .. 032;0, 0.695 ± O.002)t1, 

S. 271 .t O.034P. 81.688 ± 0.416 %,86.083 ± 0.652 % # 

58.303 ± 2.95~ %, 2.116 ± 0.045 Kg., 6.286 ± Q.336 Kg. 

and 8.213 :.t 0.463 kg., respectively. Comparison beweea 

aanjam end Black Bengal breed reveilea thClt breed 

differeace was~'h1qhly significant ( P L. 0.01 ) for 

spermatozoan lenwth, hea4 c1raumf.~enc., heq41en9th, 
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head area, head shape, middle piece breadth, ,and 
~ . 

moti1i ty. '!'he variation was, significant ~or iertili ty 

( P L 0.05 ) but no significant varia~~ was observed 
or.' ~.' 

between breeds with respect to spermat¢~oan head 

breadth, middle piece length, middle pi.ce area, live 

sperm. count, birth wei,ht, weight at ~ months and 

weight at 6 months of age of progeny. 

The multiple correlations o~,ta1ned for fertility, 

birth weight, weight at 3 months atd 6 months were 

0.751, 0.574, 0.270 and 0.439, reepectively. 'lbe 

prediction equations obtained fo,: fertility, paJeJel'lY 

weight at birth. progenyw.ight at 3 months an d 

progeny weight at 6 months of the bucks were as follows: 

Fertility = 440.8348 - 12.991 Xl + 9.809 X2 + 29.962 X3 

- 53.870 X4 + 2.551 Xs + 154.999 Xs - 13.8891 

+ 1.522 X8 -_0.166 Xg. 

Birth weighta - 23. 238.+ 0.184 Xl + 0.258 X2 + 0.925 x] 

+ O. 922 X4 - o.a,s Xs - 0.053 Xs 

+ O. 065 X7 + 0.058 Xe + 0.124 xg. 
3 months weight. - 41.542 + 1.469 Xl - 0.274 X2 

" 

- 1.'7' X3 - 11.558 X. + 1.661 %5 

+ 21.t68 X, - 2.884 X, + 0.201 Xe 

"* 0.253 x,. 
6 montlls weight- 61.615 +, 1.814 Xl .. 2.354 X2 - 10.0'.3 

-42.94' x. + 1.443 Xs + 3,~el1 %, . 

.. 1.41' X, + 0.36S Xe - 0.45' Kg. 
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CONCLUSION 

1. Ganjam and Black Bengal bucks d1ffered 

significantly with respect to most of 

, the spermatozoan measurements. 

2. The individual correlations of the sperma­

tozoan measurements and sperm quality traits 

with each of fert11tty. progeny weight at 

birth, 3 months and 6 months were not 

significant in most of the CdeS. 

3. The R2 value for rfert1l1ty of bucks indicate 

that it can be predicted effectively before 

service. 
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