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INTRODUCTI ON

"The Sire ie half the herd” 1s a popular saying 4n
animal breeding. The real improvement of the animal producte
Aepends upon good sires who ean transmit their inherited
characters of dairy, draught and meat to their progeny who
shoul® perform better than their parents. Hence, in a herd, &
sire ie¢ alwaye valued more than the cow as she can produce
hardly about half a dozen progeny in her 1ife time, while a
sire hag the potentiality to produce progceny even in thoueands
especlally with the use of the advanced techniaque of Artificial
Insemination.

Many workers (Fraser, 1930; Searborough, 1931-'32 and
Paul ,et al,,1941) have ghown that malee have a greater number
of red blood corpuscles than females. This has been sttributed
to be Aue to the influence of sex hormones on the blood pioture
through their well known actions upon metabdlism and general
somatic growth (Paul et al.,1941). Further it is also a proven
fact that testosterone initiates and maintaine the production

of spermatozoa and 1g also responsible for the male sex Aprive

(Zarrow,1962). From this 1t ig olear that testosterone influen- |

ces both the sperm production and the variation in the number
of red blood ecorpuscles.
Blood and ite physiologieal functione have been the

object of ereat interest pinee ancient times., The soiénce.of
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haematology in later timee is, however, founded on the Ad4g-
eovery of the blood sorpuscles Auring the latter half of the
17th century., Swammerdam (1858) discovereAd the presence of the
red blood celle in froge and lice, while Malpigh!t (1885) found
red bloo? eells in the mesenterial vessels of the hedgehor.
Leeuwenhoek (1873) wag, hovefer, the first to prove their
presence in man and also Alscovered the exietence of lympho-
cytes in it. Hewson (1739-'79) after his continuous research
detected the white blood ecorpuscles in blooA.

Since then, the studies on blood pleture were limited
in Aiagnoeis of the diseases only. During the firat fuarter
of the 20th eentury an important advancement was made in haema-
tological research Adue mainly to the dlscovery by Arneth(1921) i
and Sehilling (1926) who opined that diseasers in general had
Gissimilar effects on the different kinds of blood ecells, f

primarily noticeable in the changes during the course of the

Aegeneration and regeneration of the cells. Arneth's index and |

- ——

Sehilling 's haemogram still remain in force today in the orbit
of haematology.
Tn recent years attempte have been made to correlate

blood cell volume and haemoglobin contents with the Quality

of the bull semen{ Mukherjee and Bhattacharaya,1952). Attempts
have also been made to antieipate the lactational performances
of Adairy animale by examination of their blood Pleture
(Sehultze, 1960), Btudies have been made to ertimate the breed-
1ng value of bulle by oomparina their leucooyre index and
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breeding performance, as evidenced by the milk yield of their
daughtere based on dam-daughter comparison (Groblewska,1960).
Coswami (1960) tried to establish a poseible analogy of hormo-

nal relationehip with spermatopgenesis as well as erythrogenesis.
The present gtudy, therefore, was undertaken with a

view o observe the seminal characterietics of the bulle

belonging to Tharparkar, Crose-bred (Sahiwal X Brown Swiss)

and Ayrshire breedsg and to record correlation, if any, between

T e L S et A A

the seminal pilcture with their blood picture. ' !

Thue, in the present study attempts have been made;

- e T

(1) To study the seminal charaoteristics of bulls
belonging to Tharparkar, Crose-bred and Ayrshire breede and E
to compare these results; : z

(2) To study the normal blood pleoture of Tharparkar i
bulle at Adifferent age groups and to compare their values with ;%
the Bloo? cellular valuee of Cross-bred and Ayrshire bulls;and |

(2) To establish correlation, if any, between the |

gemeén picture and blood picture of the three breede under stuﬁyg;

i
i
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REVIEW OF LITERATURE

React time:

Smith (1951) compared the reastion time of Hereford,
NorthDevon and Friesian bulls ani noted breed differences in
reactlon time. Mukherjee and Bhattacharya (1952) resorded the
average reaction time of Kumauni bullsz as 74.34'eeoonds_and
noted highly eipgnificant difference between the bulle.
Bhattacharya and Prabhu (1955) gave the average reaction time
of 267.87 seconds in Sahiwal breed and noted variation among
Tharparkar and among Sahiwal bulls and obtained eipnificant
difference between five Tndian 5reeds. Bhatia (1960) reported
a reaction time of 8.63 + 0.69 and 15.3 + 0,53 minuteg furing
the year 1966-'67 and 1957-'568 in Hariana breeding bulls and
noted the reaction time for Jersey bulls within & range of
30 seconds to 60 seconde for first ejaculate. The average
raaotig; time for Sindhi bull and Gir bull wae recored as 55
seconde and 208.43 seconds respectively. Singh and Prabhu(1963)
concluded thet there was atutistiaally; a significant variation
among the Harilana and among ¥umauni hill bulle and neted Aiffe-
rences in remction time between the breeds. Sinhae (1084)
recorded the averaspge reaction time of Tharparkar, Hariaena and
Taylor bulls as 10.08, 4.?i and 11,31 minuteg ;eapectivelylh
and noted variation in reaction time among the bulls and hreeds

also. Kodagali (1967) recorded the averape reaction time of

120 seconde in Gir bulls,
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On the basis of their research work on different
breeds, lagerlof (1934), Mokenzie (1939), Herman and Regsdale
(1939), Herman and Swanson (1944) and Green et al. (1941)
observed the average volume of semen per ejaculate ag 3.9 ml.,
4.2 ml., 4.38 ml. and 4.0 ml. respectively. Anderson (1941)
reborﬂoﬂ that Aairy bulls were having larger ejaculates than

those of the beef bulls. Tn another study, he found Friesians

found no relatibnship between age and Semen volume but the

I
| I
to have larger volume than Ayrshires. Ferman and Swaneon (1941) W
!s
gize of the bull had a distinet effect on the amount of ejacu- ﬁ

late, 1.e. larger bulls giving more semen than smaller bulls.
Erb et al.(1942) noted highly significant variation in semen
volume among bulls. Kumaran (1939,1944,1949) recorded average ¥
gemen volume of Amritmahal, Friesian, Sahlwal and Tharparkar P

breeds ae 4.1, 4.8,‘5.9, and 3.8 ml, respsctively. Tn a etudy 'ﬂ
Anderson (1948) found considerable variation in semen volume ;

between bulls while Mercier et al.(1948) noted highly elenifi- |i

eant variation among Molestein-Friesisn bulls and Guernsey bulls{

Shukla an? Bhattacharya (1949) reported an average volume of

2.0 ml. in Kumauni bulle, 3.16 ml. in Fariana bulls and 3.80ml.
in Sahiwal bulls. Mukherjee and Bhattacharya (1952) recorded |

an average volume of gemen in Kumaunl hill bulle as 2.20 ml. |
i

and observed signifiocant variation between bulle, Bhattacharya
and Prabhu (1952) etated that the average volume of semen per |

|

|
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collection varied according %o species and bréede. Tn the Bos-
indicus breeds, the Sahiwal topped the list with 3.72 + 0.11 ml.
and next came Tharparkar with 3.10 + 0,07 ml., followed by
Nagori and Tndo-Turopean Cross-bred with 2.84 ¢+ 0,11 ml, and
2,35 ¢ 0.13 ml. per collection respectively. ThayAalso.reeorﬂaﬂ
the significant variation among Tharparkar and among Sahiwal i
.bﬁlla and noted atatistiocally a significant difference between
the breeds. Xoriath et gl.(1955) found a considerable variation

in quantity of ejaculate among 41 Black-Pied bulls, Bhattaeharyat
and Prablu (1955) recorded the average volu:aﬂof semen in {
Tnplieh bred, Sahiwal, Farians, Nagori, Red-findhi and Fallikar h
bulle as 4.37, 5.19, 3.87, 4.05, 4,08 an? 3,17 ml. respectively ﬂ
and notead statistically & significant difference between the

breeds. Mafe et al. (1958) observed bull to bull variation in

e

gemen production but 414 not observe any signifloant Aifference |

between breeds. Zulliani and Tullio (1960) found remarkable - ¢

{ndividual variation in the amount of ejaculate in BEos-taurue
species. Bhatia (1960) revealed that the average volume of semen%

in Hariana bull was 6.04 ml. and in Tharparkar bull it was 4.5°9 %
ml. rangine from 2,6 ml, %o 8.33 ml; in 8indhi bull a range of %
3.0 ml. to 6.8 ml,, in Jersey bull a range of 2.63 ml, to 4.86
ml, and 4n FMallikar & range of 2.0 ml. to 4.8 ml. Perry (1980)
stated that healthy bulls of both dairy and beef breeds had an |
average voiume of gemen as 5.0 to 6.0 ml. Thers gseemed to be no ?
marked breed differences in his etudy. %ingh and Prabhu (1963) %

i

|

414 not find significant Aifference in volume between Harianas
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and Kumauni hill breeds. Sinha (1964) noted the average volume
of semen in Tharparkar, Harlana and Taylor breed &s 5.06, 5.46
and 4.09 ml. respectively and recorded highly signifiocant

variation among Tharparksr bulls and among Hariana bulls &nd

between breeds also. Barbulescu (1965) studied on Brown,

Romanian-spotted and Estomian bull semen and stated that the
semen volume wag affected by breed more than any other gemen é
characteristics. Tripathl (1965) recorded an average volume |
of semen as 6.23 ml. in Hariana breed., Kodagali (1967) studied
on semen characteristics of Gir breeds and recorded an average

i
volume of semen in Iat year and 2nd yesr of study as 6.92 ml. |
{

and 6.13 ml. réspedmively.

Initial motility:

Trb et al. (1942) noted highly significant variation

in initial motility between bulls. Phillips et al. (1943)

analysed various characteristics of semen of three beef Bhort-

e s

horn and three milking Shorthorn bulls and recorded significant |

variation in initial motility of epermatozoa beftween the bulls |

but did not observe sgignificant difference between breeds.
Swanson and Herman (1944) noted highly significant varistion

in initi=1 motility between Missouri dairy bulls. Andersgon

(1945) studied seagonal variation in the reproductive capacity |;

of bulls and noted highly significant variation between bulls
and between breeds also. Mercier et al. (1945) noted signifilcant
{

varistion in sperm motility between bulls. Mukherjee and

I
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Bhattacharya (1962) recorded an average of 3.47 initial
motility in Kumauni bulle and observed highly significant

variation between bulls. ¥oriath et al. (1952) observea highly
elgnificant variation in initial motility of spermatozos between

e —

bulle. Johneton et al.(1953) reported highly significant diffe-
réence in motile spermatozoa among bul}p and also between
Guernsey, Holstein and Jersey breeds. Hafs et al. (1958)noted
highly significant variation among the bulls but 418 not obser-

ve any variation in initial motility of spermatozoa between the
breeds. Bhatia (1960) noted the average initial motility 4n
Gir and Sshiwal breed aes 4.58 and 3.82 respectively. Singh and

T T ot

Prabhu (1963) 414 not find eignificant difference in ‘nitial [
mot1lity befween bulls. Sinba (1964) recorded the average

initial motility in Tharparkar, Harlana and Taylor breeds as
4.01, 35.84 and 3.79 respectively and noted highly significant

et e e et

variation among bulls and between breeds also. Tripathi (1965) I
studled on semen of Hariana bulls and noted the initial motllityf

as 3.85; while Sexana (1965) recorded 4,40 initial motility in L

|

Fariana bulls. Kodagall (1967) studied on Gir breed and record-

5

ed .75 and 3.80 1n1f1a1 motility in Iet and 2nd year of study ?
regpectively. P
[

A n-ion-¢ entration H) ¢ L

i
Webster (1932) reported that pH of the bull semen H
\ ¥
varied from 7.0 to 7.5. Davie and Williams (1932) atated that h

pHE of the bull semen wag generally considered to be on the acid E

e i ———— e — e e s O oot varra o
e
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side. Anderson (1938) reported the mean pH of the bull semen
to be 8.73. lambert and Mekenzi (1940) reported that PH of the
bull semen varied from 6.5 to 7.5. Swanson and Herman (1044)
on 205 samplee of bull semen indicated g range in p¥ from 5.8
to 7.4 with an average of 6.3. Anderson (1948) noted consifer-
able variation between bulls in PH of the esemen. Mikher jee and
Bhattacharya (1952) reported that the mean pH value of *he
Kumauni h11 bulle was 6.28. Bhatia (1980) found that the
initial pH varied in a very mi'rowpmnpte (5.98 - 6.50). Accord-
ing to him, Sahiwal, oir an& Sindhi breeds showed an average
PH of 6.29 in each whersae, the Tharparker and Harians breeds
were having an average of 6.31 and R.32 respectively, Singh

an? “rabhu (1963) 444 not find significant Aifference in pH
among the Fariana an? among Kumauni hill bulle. Kodagall (1987)
noted the average pH value in éir bull as 6.25 an? 8,40 in 1et
year and Pnd year of the study respectively.

Fercentace of dead gpermatozos:

Iasley (1944) recorded 18.97 Aead sperm on examina-
tion of the semen immediately after collection, while Sexana
(1966) reported 12.5 % dead sperm in Hariana bull and Tripathi,
in the same year, noted 18.827 dead sperm in Hariana bull.
Nikulenko (1965) noted that semen of Red Danish and Jereey

 bulle had lower percentace of dead spermatozoa than that of the
 Black-Pied bulle. ¥ukherjee and Singh (1968) stated that
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percentage of dead spermetozoa 414 not vary significantly

between the bulle. Kodapgali (1967) studied on semen characteris-

tics of Gir breed for two years and recorded 20 ¥ dead sperm.

Sperm concentration:

According to lLagerlof (1934) there wae a creat

individual variation in sperm production in the bull. Ilagerlof

(1034) and Yerman and Regedale (1939) listed a range of 300
to 1200 millione per ml. and 420 to 1950 millione per mil.

respectively, while Mckenzie (1939) and Anderson (1940) record-

ed a range of 300 to 2000 millions per ml. and $00 to 2000
millions per ml, respectively; but Green gt al. (1941) and

lasley and Bogard (194%) noted a range of 300 to 3000 millione
per ml. and 400 to 1180 millione per ml. reepeckively. Phillips |

et al.(1943) reported considerable variatione in sperm con-

centration both within and befween bulles and also observend

significant differences between beef and dairy breeds, Yumaran

(1944) recorded the esperm concentration within a range of 370

to 3160 millions per ml. Swanson and Herman (1944) noted con-

_gifderable variation in gperm concentration both within and

between the bulls. Anderson (1945) obtained individual Aiffe-

rences in gperm concentration. Mercier et al. (1946) noted

highly eignifieant variation among Holetein-Friegsian bulls and

suernsey bulls. Shukla and Bhattacharya (1949) reported a

aperm concentration of 420 to 2020 millions per ml. in Sahiwal

< — . A F ot S e M S o

S st

e AT




MIVERSITY M. Sc. ( VET

VIALTA

R

N e —

ST s

11
breed, B75 to 1857 milliona per ml. in Harians breed and 2850
£

to 1950 millione per ml. in Kumauni breed, Mukherjﬁ? and !
Bhattacharya (1952) noted the average eperm concentration as |
634,54 millione per ml. in ¥umauni hill bulls and observed E
highly significant variation among bulls. Joﬂnston et al, (1953)

reported highly significant Aifference 1n;hp§rm concentration

u
/% |
between bulle and also between Cuernsey, Holsteins and Jersey i
breeds. Mafs et al.(1968) obtained a marked Aifference in gperm ||

concentration between bulls but stated that breed 414 not pro-

|

|

vide a sipgnificant source of variation for aperm concentration g

of semen. Singh and Prablu (1963) noted highly significant .

|

variation amonz Mariana and among Kumauni hill bulls. Sinha {
(1964) recorded the average sperm concentration of Tharparkar

bulle as 1315 millions per ml. Sexana (1965) obgerved in ’,

Hariana bulls an average gperm coneentration of 1820 + 61.6 |
milliions per ml. and Tripathi, in the same year, recoried 11155?%
millione per ml. in Fariana bulls only. Paul ot al.(1966) noted
highly eignificant variation between five Indian breeds in
eperm concentration. Kodagali (1967) recorded an averape con- |
centration,of 1310 millione per ml. and 1340 millione per ml,
in 1st and 2nd year of atudy respectively in Gir breed.

¥ikulenko (1967) stated that semen of Red-Danish and Jersey |
bulle had higher gperm concentration than tha® of blaek-Pled &

bulle.

en 800
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MATERTALS _AND METHODS

Tn the pregent study, A8 Tharparkar, 4 Ayrshire and
4 Crose-bred (fahiwal X Brown Swise) bulls maintained at
Government Cattle Farm, Patna were taken. These bulls were |
from two %o five years of age. The bulls were maintained underF

exleting conditions of management and feediny of the farm.

The concentrates conslsted of wheat bran, Ground nut cake,salt |
and mineral mixturee were supplied to bulle morning and eveningﬁ
as per feeding standaris. They were given exercise regularly |

in early morning hours. Hay and pgreens were given ad 1ibitum.

The snimale were allowed to Arink water ad 1ibiSum.

et Ll

The experiment wae carried out for three monthe i.e.
from May to July, 1967.

Tharparkar bulles which were under progeny testing

scheme were already trained for semen collection in artificial

vagina before the experiment was started, while Ayrshire ans l?
Crose-bred bulle were trained for the purpose of this experimsné%
Always & cow in oestrus was used as a dummy for Eﬁ
collection of semen. Semen collection was done at fortnigzhtly ﬁ
intervals. Feactlon time wae noted at the time of eollection.
fvery bull was allowed one falee mount before taking the first
ejaculate as suggested by Branton 0. et al.(1952). For each
bull a separate artificisl vagina was used. The_temperature

l

!

|

|

of the water used was varying from 40°. 5290, depending upon !
!

{
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the reaction of the individual bulls. Tach artificial vagina
was provided with an insulating bag covering the rubber cone
and semen collection tube to protect the spermatozoa from heat
shock caused by external atmospheric temperature during the
process of collection. After collection the semen was broupght
immediately to the laboratory whers it was kept at 37°0 in a
water bath an? then examined for different characteristiecs.

The following seminal charaoterisgtics were studied:-

I. Volume

II. Initial motility

I7T.Power of Hydrogen-ion-concentration (pH)
TV, Percentage of Adead sperm

V. 8Sperm concentration

In all 32 egemen samples from Tharparkar bulles, 16
from Ayrshire bulls and 16 from Crose-bred bulls were sgtudied.

The animalg were apparently healthy and free from
digeases like T.B., Brucellosis an? Johne's disease on the
basie of their periodical tests conducted by livestock
Regearch Station, Patna.

The folloving charactere along with reastion time
were sgtudled:-

Reaction time:- It was noted as the psriod between
the approach of the bull near the cow in the crate and the

ejaculation in the artificial vagina in secconds which wag
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recorded with the aid of a stop wateh as studied by Prabhu ?
(1986).

Characters of Neat Semen:

I. Volume:- Volume of the ejlaculate was recorded
directly from the graduated collection tube up to one tenth
of mi111litre, Kushwaha et al. (1958). i

Initial motility:- Tmmedlately after collection ‘

the semen was examined under low power magnification of the j

microscope, putting one dAroplet of semen on the slide without

E
{
1
i
|
|

coverslip at 30%. The initial motility was graded in the

|
following eseale as adopted by Perry (19€0). '

0 sxa No. motile sperm. _
1 (Poor motility).. less than 257 motile, but week
and oscillatory.

)

&
H

2 (Fair motility).. From 20 to 50 7 progressively
motile but lacking in wavee.

|}
3 (Good motility).. From 50 to 70 ? showing motion |
and wavees, ¥
4 (Very good "" ).. From 75 to 857 showing vlgerous"
motion and recurring waves. H

5 (Excellent "" ).. More than 807 An vigerous
motion, with wavee of a billowy

l
nature. _ ;
|
1

TIT. Power of Hydrogen-ion-concentration(pH):- pH |
L

was measured immedlately after the semen collection with the |

help of B.ND.H. capillary set. Capillary tubes of similar bore ||




mation of percentape of dead spermatozoa eosin-nigrosin stain

and filtered after cooling.

was %taken. To it two drops of the above stain wae alded go tha
the ratio between the semen an? the stain was 1:2 (Swanson et
al,1951), fhe semen and the etain droplets were well mixed by
gently blowing through a pipette and allowed to stand for oha

S 18 EERERS & i e

L

were used. They were marked with grease pencll at eaqual distance.

A large Adrop of semen wae taken in a watch glass. It was guckeq

in one of the marked cappillary tubes upto the mark ana was

transferred to another elean wateh glass, Bromothymol blue °

indlcator, with pH range from 6.2 to 7.8 was sucked in other

capillary tube upto the mark an? wae transferred to the watech

e — S

glass containing semen. It was mixed well. The mixture was
sucked 4in the same capillary tube an? was compared with the

capillary set of the same indicator and pH was noted.

S S— -

l
IV. Percentage of Adead spermatozoa:- For the esti- |
{

in the etrength of 1 and 5% advocated by Swanson et al. (1951)

waas used, It wae prepared as follows:- i

Fosin (water goluble) rl 1 g
“18:‘381“ & ° sa 5 £ i
Sodium eitrate Aihydrate .. 3 g.

Pietilled water to ... 100 oo. |

This solution was kept on water bath for 30 minutes

On grease free glass slides, a Arop of neat semen

o

— o . - T e ———
B
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| bubble of air was then gucked into the capillary tube and the

16

]

to two minutes. Thin emears were Arawn on clean glides and
marked with grease pencil with bull no. and Aate of collection.

The smears were dried in air nnﬂuéxaminaa uniey oil immersion

- T T g et e

lense of mieroscope. live spermatozoa 414 not take any stain
ani were colourless. The dead spermatozoa were seen red due to
eoein stain. The back ground was violet dua to the nigrosin |
stain. Those taking partial stain anteriorly or postettorl}

were consgldered dead, as majorlity of the workers (Perry,1960

and Maulae, 1962) were of the view that partially etaineAd gper-

matozoa were on the way to death. Agsessment of the Aead sper-

e = B

matozoa were made by counting 300 spermatozoa (Rollineon,19855)

per eglide on random basis.

V. Evaluation of goneentration:- The Alluting
fluid for evaluation of sperm concentration as advocated by

George (1962) was used. It was prepared as follows:- ?i

Sodium citrate 3 ¢ e 100 c.c.

Commercial formaline ... 1 c.e. L
37 - 40 7 I
Tosin B o0 o s s s 8 0'6 gr.

Dilution and counting of epermatozoa :- A portion

of the well mixed gemen sample wae poured into 2 small vial

and was drawn into a red blood cell diluting pipette upto 0.5

mark. The tip of the pipette was wiped off by hand., A small

e

tip of the pipette wag inserted into a small vial containing

- e L

- - = Ot} st e S e

i
1
|
|
I
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a portion of the diluting fluid. The fluild was then e:!ro.wn up to

101 mark to give a Allution of 1:200. The d4ilution pipette was
ghaken for 3 mimteg to insure thorough mixing of the sgemen
with the Ailuting fluid. Three drops of the mixture were dis-
carded %o remove any high concentration of epermatozoa remain-
ing in the capillary tube. After tha%, both the platforms of

the haemocytometer were charred, The gperms were allowed to

gettle for three minutes before the counting was started. Then, |

the number of sperms were counted under high power objeetive
in four corner groups and one central group-each of 16 small
gauares - of the improved Neubauer chamber. Both the platforme
of the haemocytometer were counted for a single estimation and
the result was incorporated, only when the Aifference of both
sides, Qas within a range .of ten percent. In case of abnormal
valuee 2 fresh dilution wae made and counting wag repested,
The resulte were expressed as millions per cublie millimeter of

semen,

Caloulatione were done on the gsame lines as nentionedﬁ

in erythrocyte enumeration.
Statistical analysis was done according to

finedecor (1961).

1
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RESULTS

A total number of 32 observations in Tharparkar
breed, 16 in Ayrshire bresed and 16 in Oroes-brel were studied.
The data were subjected for gtatistical analysis and the
results on mean, etandard deviation, standard error and

coeffiolent of variation were tabulated in table Wo.I - 1,

-2, 3 and 4, The mean values of the characters have been

represented in graphs I-1 and T.2.

Reaction time:

The mean reaction time was recorded as 29,75 » 4.37,
37.81 + 6.2 and 44,68 + 7.27 geconds in Tharparkar, Cross-bred
and Ayrchire breeds resgpectively. The analysie of variance
(Table Wo0.T-5,6 & 7) sghowed significant difference among the
bulls of 2ll the three breeds. Significant 4ifference wag
obgerved between the breede also (Table Wo.T-R & 9),

Yolume of the ejaculate:

The mean volume of the ejaculate was found 6.17 4
0.37, 4,06 + 0.27 and 4.74 #» 0.22 milliliters in Tharparkar,

Oross-bred and Ayrshire respectively. Analysis of variance

(Table "0.7-5,8 & 7) revealed that thers was hiphly significant
difference among the bulle of all the three breede, and there

was significant difference between the breeds gleso. But from

s T T TReST—

R L T ———
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i

RESULTS

A total number of 32 obgervations in Tharparkar
breed, 16 in Ayrshire breed and 18 in Croge-bred were studied.
The data were subjected for statistical analyselis and the
results on mean, standard deviation, standard error and

coeffiolent of variation were tabulated in table Wo.T - 1,

2, 3 and 4, The mean values of the characters have been

repreésented in graphs I-1 and T-2.
Reaction time:

The mean reaction time was recorded as 29.75 & 4.37,
37.81 + 6.2 and 44.68 + 7.27 seconds in Tharparkar, Oross-bres
and Ayrchire breeds respectively. The analysis of variance
(Table Wo0.I-5,6 & 7) showed significant difference among the
bulls of a2ll the three breeds. Significant difference wag
obgerved between the breede also (Table No.Y-8 & 9).

Volume of the ejguhte:

The mean volume of the ejaculate was found 5.17 +

0.37, 4,06 & 0.27 and 4.74 # 0.22 milliliters in Tharparkar,

Oross-bred and Ayrshire respectively. Analysis of variance

(Table "0.7-5,6 & 7) revealed that thers was highly significant
difference among the bulle of all the three breede, and there

was significant difference between the breeds also. But from

@
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TABLE I-1

Statietical analyels of different semen characteristice of Tharparkar, Cross-bred
(Sahiwal X Brown Swise) and Ayrshire bulls.

| : i i
 Character | Tharparkar Crosg-bred
[No.T Wean ] Range | 8.0.1C.V.%]No.] Wean | RangelS.D.
Reaetion 32 29.76s 5 - 120 23.1 77.64 16 37.81 + 10-75 24,9 65.8 18 84.68 + 20-120 29.1 65.12
time in 4,37 6.7 7.27
gecond.
Volume in 52 5.17: 3.0-12.5 2.12 41.0 16 4.056s+ 2.5- 0.8721.4 16 4.74 3+ 2.5- 0.91 19.19
’Hl o.mq o.mq mim o.&m mlm
Tnitial 32 4.264 3.0-4.8 0.46 10.79 16 3.156+ 3.0- 0.3 96.52 18 =,71 + 3.0- 0.67 18.05
motility 0.08 0.07 4.0 0.16 4.5
pH 32 8.20+ 8.0-6.5 0.14 2.1 18 6.384 6.1- 1.6525.8 16 6.26 4+ 6.0- 1.59 25.39
0.02 n.41 6.5 0.39 7.1
“ of dead 32 8.3 3% 1-12 1.0 35.87 16 22.83 4 -35 1.8 7.8 16 18.23+ 3 -25 5.11 28.08
sperm 0.18 0.25 1.27

Sperm con- 32 1465 &+ 310-3150 707.8 48,30 186 Q77 + 280~ 428 43.7 16 9853103 450- 414.5 42.05
eentration 1256 107 1490 1890
m11lions/ml.
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TABLE T-3.

Table ghowing the mean, ptandara deviation, standard error an? coefficiant of variation
for reaction time, volume, initial mo%tility, pH, percentage of dead sperm and sperm
concentration for Cross-bred bulles.

10 & 55 5.7 2.8 10.3 5.75 0.1  0.05 1.77 B i 0 0
17 4 87 8.4 3.2 9.85 4.3 0.12 0.08 2.7 - 0 0
°n 4 15 o 0 n 2,75 0.28 0.14 10.5 2.12  0.25 0.12 8.0
20 4 13 °.5 1.2 19.9 1.05 0.12 0.08 .0 3.5  0.40 0.20 11.4
PH Percentage of dek’d gperm Sperm concentrastion
10 4 6.5 n.45  0.22 6.9 2.1 0.05 0.02 0.15 62.5 6.23 .11 9.9
17 a 6.3 0.42  0.21 6.6 8.2 0.43 0.21  5.23 132.75 6.5 2.7 4.1
20 4 6.3 0.17 0.08 2.8 6.8 1.4 0.7 0.52 52.25 15.8 7.9 30.2
°0 4 8.2 0.057 0.028 0.91 27.7 0.12 0.07 0.80  143.5 4.4 2.2 2.0




22
TABLE T4
Table showing the mean, atandard deviation, standard error and coeffiecient of

variation for reaction time, volume, initial motility, pH, percentapge of dead
sperm and gperm concentration for Ayrshire tmlle.

I T

P A v v P38 B P 70 PP PP oA 2
1942 2 27.86 6.4 3.2  23.27 g3 Un.wy o088 3.93 3.0 0 0 g
2031 4 63.76 43.0 21.8  87.45 4.62 1.8 0.8 34.63  4.12 0.74 0.37 17.96
2081 4 60.0 26.7 13.3  44.5 5.5 0.4 0.2 7.27 4.12 n.74  0.37 17.96
2570 4 27.6 6.4 3.2 23.27 4,52 0.368 0.18 7.96 .62 0.74 0.12 6.6

pH Fercentage of dead sperm Sperm concentration
1942 4 8.17 0.1 0.05 1.62 14.3 1.2 g8 T 50.26 4.2 2.1  8.35
2031 4 6.45 0.44 0.22 6.82 108" 040 . 08t - 136.256 36.9 18.4 27.28
2281 4 8.17 0.14 0.07 2.26 /o AN T S 9 T R 129.26 20.1  10.06 15.55
2570 4 6.25 0.12  0.08 1.92 - VIR T SRR O T e 79.5  12.5 8.2 15.72
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the table of aritical Aifference (Table No.T-9) 1t was found

that the average wolume of semen of Tharparkar breed wae gigni-
ficantly superior to Orose-bred, while there was no sisnificant
Aifference between Tharparkar and Ayrshire,and between Ayrshire

and Cross-bred,

tial t

-

The average initial motility was calculated aes 4.268 +

9.08 in Tharparkar breed, 2.15 3 0.07 in Cross-bred breed and
3.71 & 0,168 in Ayrshire breeds. Analysias of variance (Table
No.T7-5,68 & 7) ghowed a highly significant difference amongs the
buillls of Tharparkar breed and among Crose-bred bulle also,
while a significant difference was noted between the Ayrshire
bulle. Tt was further noted that a highly significant difference
existed between the breeds (Table No.I-8), but from the value
of eritical Aifference it was observed that the superiority of
Tharparkar breed over the other two breede in relation to avera-
ge initial motility and that of Ayrehire breed over the Cross-
bred breed was highly stgnificant,

Arogen-ion-concentration H) 3

The average pH was observed as to be 6.20 + 0.08,
6.38 +# 0.41 and 8,26 & 0.39 in Tharparkar, Cross-bred and
Ayrshire breeds regpectively, The data were analyged for 'F!

teat (Table Y0.7-5,6 & 7) an1 the result showed that there wae

—— e —— e P —

1 an i . i

no significant Aifference among the bulls of all the three

I ———S S SRR S L T TP ————
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breeds. Analysies of variance (Table No.T-8) 414 not reveal

any elpgnifioant difference between the breeds.

Zercentage of desd spermatozoa:

The mean percentage of dead spermatozoa recoried for
Tharparkar, Orpss-bred an? Ayrshire breeds was 6.3 + 0.18,
22.8 + 0,45 and 18.73 4+ 1,27 respectively. From the table of
analyais of variance (Table Mo.T7-5,8 & 7) 1t appeared that a
highly eipgnificant 4ifference existed among the bulls of all
the three breedsg, The 'F' teast (Table No.I-8) also showed that
there was highly eignificant Adifference between the breeds but
the value of oritical difference (Table No.T7-9) revealed that
the superiority of Tharparkar an? Ayrshire breed waes highly

significant so far this characterietic of semen was concerned,

Sperm _coneentration:

The mean sperm concentration was calculated as 1465 ¢
1256 millions/ml. in Tharparkar breed, 977 : 107 millions/ml.
in Cross-bred breed and 985 : 103 millions/ml. in Ayrshire

breed. Tt was observed from the analysis of variance (Table No.

1.5,86 2 7) that the difference between the bulle belonging to

the Tharparkar, Ayrshire and Cross-bred breeds wae highly signi-

ficant. Such Aifference was also noted between Tharparkar,
Ayrshire and Oross-bred breedg, but from the table of eritical
difrerence (Table No,T-0) 4t wae noted that the average gperm

L, T e L ———

T e T
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concentration of Tharparkar breed was significantly higher
than those of Ayrshire and Cross-bred breeds, while there was

no significant difference between Ayrshire and Cross-bred

breeds.
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TABLE I-§ |
Analyeie of variance on semen plecture in Tharparkar bulle. |
[ , I i
Source of | Reaction time 1 Volume Initial mo%ilit
variation. ID.¥.] 8.8, §f .8, [ F. JD.F.I 85.8.] M.8. | F. ID.P.§ 8.8. | ¥.8.] F.
Between bull 8 5778.54  963.09 7  88.30 12.61 7 4.68 0.66 |
4.21%* 5.83%¢ 7.33%%|
Within bull 21 5372.92 252,52 24 51.91 2.16 24 2.32 0.09 _
Total 27 110R1.48 31 140.21 31 7.0 M
pH Percentage of dead gpernm Snerm concentration.
Between bull 7 0.45 0.084 7 '791.97 113.13 . 7 106176.75 15168.1
OOQ ﬂmuamm‘. QQsﬂﬁ
¥ithin bull 24 0.19 0.007 24 ©54.04 10.58 24 42161.25 2048.3
Total 31 N.64 21 1046. 81 31 155338
** gipgnificant at 1% level. .
¥
H
_“
§
A Eriy SNSRI e O T e T ]
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TABLE 71-6

Analysie of variance on semen pleture in Crose-bred bulls

% . T T

Source of |} Volume *
Yariation [D.F. F. g.8. Y M.8.] F. JD.F.
Between bull 3 9104.44 3034.81 3 11.32 3.77 3 0.67 0.22

14,.92%¢ 121 .61** 4,4*
Within bull 12 244.0 20,33 12 0.38 0.031 12 0.69 0.05
Total 15 9348.44 16 11.70 15 1.36

pPH Percentage of dead sperm Sperm concentration

Between bull 3 0.17 0.56 3 779.67 259.89 3 26522.5 8841

0.16 28,40*» 104++*
¥ithin bull 12 40.87 3.4 12 109.46 9.12 12 1021.5 25
Total 15 41.04 15 888,13 16 . 275456

* aionificant at 57 level.

** gionificant at 17 level.

Ld
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TABLY I-8

»aqumpu‘oa variance on semen characteristiice between
the breeds ( Thurparker, Cross-bred’ and Ayrshire ).

1 7
Sourees of Regetion time . Volume
varistion 8. 8.] .8, [ F. «a.a. 8.8, | M.8, |
|
. |
| Retween 2 5249.30 2624.65 2 20.98 10.49 2 13.49 6.74 w
Breed 4,1* 3.9* 28,08%¢
Within 57 36489.13 640.16 61 184.33 2.60 61 15.35 0.95
Breed s
Total 59 41738.43 63 177.64 63 28.84 e
pH Perecntage of dead sperm Sperm concentration.
Be tween 2 O!um 00&@ 2 ”ﬁom!w ﬂoge&“ 2 o.ﬁh O.lﬂm
#7 yuga 0.12 o .59+ S.0%% .
Wiehin 61 78.85 1.20 . 81 2328,73 58,17 81 2.8 0.4 u
Breed
Total 83 79.1%7 63 4435,72 . a3 3. 30
|
* Sionificant at 6% level
“es giopificent at 17 level.
|
R St Ly T e 0 Yo, e o T |
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TABLY I-9

Table showing critical Aifference to test the mpm:»ﬂnamaum of
mean difference among Aifferent breeds.

e e e e et

| Reaction time | Volume “ Initial motilit
Breeds I Mean Critical Mean I Critieal Mean Critical
_mp&wmeaaom* m»wwmﬂoumo _apwwmuasoo_mnwﬁmumsom _mpﬂﬁmﬁmaom.awﬂﬂmﬂonou
Tharparkar & 14,03+ 14.23 20.24 0.43 1.0 1.33 0.58** n.J30 0n.39
Ayrshire . ,
Tharparkar & 8.086 14.23 20.24 1.12» 1.0 1.33 1.11** 0.30 0,39
Croga-bred
Ayrghire & 6 .87 17.8 23.7 0.69 1.14 1.81 Nn,.58** 0.34 0.45
Cross-bred
pH Percentapge of dead Sperm concentration
sperm
Tharparkar & 0.08 0.68 0.90 Db 3.6 4.78 0.16** 0,12 0.156
Ayrehire :
Tharparkar & 0.18 0.88 0.90 16.5** 3.6 4.78 0.17%* 0.12 0.18
Cross-bred :
Ayrehire & 0.12 0.8 1.08 13.0°** 4.38 5.79 0.01 0.14 0.18

Cross bred

—

* Significant at 5% level.
** Significant at 17 level.

T . T e
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Reaction time:

The averape raction time of Tharparkar, Crose-bred
and Ayrshire bulle as recorded in the present study was 29.75 +
4.37, 37.81 3 6.2 and 44.68 + 7.27 geconds respectively, whieh

was in agreement with the findinps of Bhatia (1960) in Jergey
and Gir bull. The observations of Mukherjee and Bhat tacharya
(1952) and Kodapali (1967) had shown slightly higher reaetion
%Aime ‘n Fumauni and Gir bulle but the figuree were within the
range of the present finding. Bhattacharya and Prabhu (1955)
and Sinha (1964) recorded cuite a higher reaction time in
different breeds, which probably mirht be due to the fact that
they used dummy for the colleection of the gemen, while in the
present study the egemen was collected always on cows in oestrus
(Prabhu,1956) and Ruseian workers as quoted by Kri shnaya(1966).
A elgnifican® variation in average reaction time waga

observed between the bulls of all the three breeds which agrees
with Mukherjee and Bhattacharya (1952), Bhattacharya and Prabhu
(1955), Singh and rrabhu (1963) and Sinha (1764). SAignifieant
variation was noted between the breeds and the result was in
concurrence With Smith (1951), Bhattacharya and “rabhu (1955)
and Sinha (1964). Olonfa et al.(1958) eucpested that thig
difference in reaction time may be éue to Aifference 1& cenetie

make up of individual bull.
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Yolume of the elaculate;:

The mean volume of the ejaculate was 5.17 + 0.37 ml.,
in Tharparkar breed, which agrees with Bhattacharya and Prabhu
(1958) an? Sinha (19684) ; while in Oross-bred the average volume
was 4.05 & 0.27 ml. agreeing with Kumaran (1949), Bhattacharya
and1 Prabhu (1955) and Sinha (1984). In case of Ayrshire the
average volume waes 4,74 + 0.22 ml., which wag in agreement with
Fumaran (1939) finding. The reeult- of Bhatia (19€0), Tripathi
(1965) anAd ¥odagall (1987) were a bit higher than the present
findings, while lagerlof (1938), Bhatia (1960), Mukherjee and
Bhattacharya (1952) and Bhattacharye and Trabhu (1952) reearded
legser values. Such variations in volume may be due £n the bree4

an? enviromental Aifferences as suppested by Anderson (1941),

From the analysis of variance, 1t wae found that there
was a highly significant variation among bulls of 81l the three
breeds, The present result agreed with those reported by
Anderson (1941,45), Herman and Swanson (1941), %rb et al.(19742))
Mercier et al.(1946), Mukherjee and Bhattacharya (1952),
Bhattacharya am Prabhﬁ (1952,85), Koriath et al. (1956), Bratton
et al.(1958), VanDemark (1956), Haf et al.(1958), Zulliani and
Tullio (1960) and 8inha (1964). Bignificant Aifference was
also noted betwsen the breeds; which finde suprort from Anderson
(1941), Phillipe et al.(1043), Bhattacharya anl1 Prabhu (1952,65)
Sinha (1984) and Barbulescu (1965). From the table of orit: eal
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d1fference 1t apneared that the average value of gemen of

Tharparkar breed wag simificantly superior to Crose-brea whieh

elucidates that this Cross-breA although 1e a eross of Sahiwsl

and Brown-Swise, yet so far this character ias coneernes

Tharparkar supereceds it.

Initial motility:

The mean initial mot111ty of spermatozoa in Tharparkar

Cross-bred an? Ayrghire bulle were 4,28 + 0.08, 3.16 + 0,07 and

«71 4 0,18 respectively and were in concurrence with the find-

inge of Sexana (1965),Kodapali (1967) an? Sinha (1984) who

worked on Hariana, 0ir an? Taylor bulle respactively. The obger-:

vations of Bhatla (1987), Mukheriee and Bhattacharva (1982) anA
Tripathl (1966) were more or less the game as in the nregsent

findinga.

The result of the present study indicated that thare
was a significant variation in averagse initial motility between
the bulle of all the three breedes, This variations agreed with
those reported by Swanson and Herman (1941,44), Erb et al.
(1942), Phillips et al. (1943), Anderson (1946), Mercier et al,
(1946), Mukherjee and Bhattacharya (1952), Johnston et al, (1083)
anl Sinha (1964). A highly eignificant variation bestween the
breeds concurred with Anderson (1945), Johnaton et.al, (1953)
an? Sinha (1964), Sueh differences thus explain that breed and
the individuality have got the effect on the initial motility.
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- Aead aperms fozoa was noted between the bulls of all the three

a en- -goneentration H):

The averape pH recomed for Tharparkar , Crogss-bred
and Ayrehire bulls was 6.20 + 0.08, 6.38 + 0.41 and 6.26 +0.39
respectively, Pregent result was Quite in agreement with the

findings of Mukherjee and Bhattacharya (1952), Bhatia (1960)

and Yodacali (1967) who recorded in Kumauni, Sahiwal and Sindhi

and Gir bull respectively.

ﬁo elgnificant variation was noted between the bulle
of all the three breeds and the result agreed with Singh and
Prabhu (1963). There was no significant variation in average
PH beftween the breeds also. Thus, it can be concluded that the

average pH of the semen of the bulls is towards acidic.

Percentage of dead spermatozoa:

The percentage of Aead sperm in frech gemen observed
Auring the present study was 6.3 + 0.18 ¢ in Tharparkar bulls,
22,8 + 0.45 7 in Cross-bred bulle and 18.23 + 1.27 ¢ in
Ayrshire bulls, The findings of lasley (1944), Tripathi(1965),
gexana (1965) and Kodapali (1967) fell in the range of present

result. Highly significant variation in average percentage of

breeds which agreed with the findinge of Nikulenko (1985),

Highly eirnificant variation in average percentage of
dead sperm was noted between the breeds. From the table of

eritical difference 1t was obs-rved that the Tharparkar and

T A F e T e £ s et L e AT A 2 20

= e L Rt

R




_
e L] L ® o mcmmhm ] ° @ ° L] —
i

'
pedq-ss80I9 aeqIedIsyy |
_ !
T T . T T T e R SR S35 B SR e |
i L H EE |
,ﬁ $553 _ — _
SpeE |
: spaes BEISSRIINIIRIIIINIE: SR 4+ i
a8 A 1 5z dpas “3emzumu: e : -
Bam3 a8 8740 enis EanEsMas; - B |
e ] |
T - 4 4
f = E T
T T ~Fy e T
i
i
= E 2o e E
!
1 Lorngtensgasys !
! e b
- ciabs I8l f
1
: HESE $.4
T ausdels 1 _
T !
HH B asddaiaadc
T 1 1 4 bbb =
i T TiEiisraiiaaeity : =
1 3 » < »uw o
1 1t BEEY - - o |
I T T ! St sueet 14 2 as .1L = |
wasals a9 eavE) = ]
H 5 :
H Eal . i |
|
i “
- -
_ i B s : .
g TR IE it nE - T T
_ & 2 ¥
H3 gl
$
I 334
BT H
& . | Ip
[ |
8 1 rae
e i
=8
T
1 &
1 s
S .
: TS H
T 5
T 0
A ig3zaas
? gz nmes:
I | 15 ey o i
s pegaaen: s
iy isauasbes 1
H 1 r. es ‘>
H I ek 2
- + - —
5 i
t

R 80w

{

S
N aas




MAGADH UNMIVERSITY M. Se. ( VET ) THES

P T T

———— - e, e —— sy e g ——

Ayrshire were superior to Cross-bred as they were having
slgnificantly less percentage of dead sperms. For this characten

aleso both the pure breeds viz. Tharparkar and Ayrshire superceds
the Cross-brea,

Sperm goneentration:

Ag recorded in the preeent study the average sperm
concentration of Tharparkar, Cross-bred and Ayrshire bulls were

14685.0 + 125.0, 977.0 + 107.0 and 985.0 + 103.0 millions/ml.

respectively, which was in agreement with the findings of Sinha
(1964), Tripathi (1985) and Xodagalil (1967) and fell in the
range of other workers{ lagerlof,1934; Andereon,1940; Kumaran,
1944, and shukla and Bhattacharys,1943 etc.). But there was no

agreement with the findings of Shukla and Bhattacharya (1949) anﬁ
i

Sexana (1988), which might be Adue %o breed or environmental

Alfferences.

S4ignificant variation due to individuality in all the

breeds unier study agreed with those reported by lagerlof (1934))

Swanson and Ferman (1941), Phillips et al. (1943), Anderson(1945)

Mergier et al. (1946), Mukherjee and Bhattacharya (1952),Johnaton

et a1.(1953), Fafs ot al.(1958) and Singh and Prabhu (1082). A

hirhly significant variation in average sperm concentration

between the breeds also found an agreement with Phillipe et al.

(1943), Johnston et al.(1053), Paul et al.(1966) and Nikulenko

(1986). Thue 1t proves that individuality and breed effect

significantly on thie character of semen.

P T, T

B = 5 ——

A TR L SN T W el €. M. T A W ————— b




= D T P

TS

MA

-II.
PICTURE or
#ROSS.BIED  AND AYRSHIRE

3 A BT

BLINOD

THARPARKAR,

== v bt

1961 *SISAHL ( LHy ) 05 "W ALISUTAINA HAVOVIN




rIreeme s s

MAGADH UNIVERSITY M. Se. ( VET) THESIS, 1967.

— —————— ‘;-..p_._-..__. — — ._n—-—.T

" REVIEW OF LITERATURE

Yany workers as mentioned in the table given have
worked on the blood picture of the cattle belonging to different
breeds, Their results with the averape value have been mentioneAd |’

in the table no.TT-1 for compariaons and in reference to the

present study.

Red blood corpuscles:

S8torch (1901) worked on Aifferent age groups of cattle
and recorded total number of Rbe. as 8.5 millione/ e.mm. in
calves, 7 millions/ c.mm. in young cattle and 6.5 millione/c.mm.
in bulls. According to him red blood eell count was higheat in
calvees than the bulle.

Working on Australian cattle, Norris and Chamberlin
(1929) found 9 to 17 millions/c.mm. of Rbc, in calves and
heifers and 8 to 12 millions/ c.mm. in bullocks.

Frager (1930) studied on four yearling bulls and bulle
of two to Tive yeare age and obgerved a low red aount of 5.8

milliona/e.mm. in yearling bulls a%t grase which aocording to

T g ———————— A

him probably Aue to an sctive and productive existence anad

rapid growth; and high count of 10.7 millions/e.mm. in bullas
of 4 to § years age which h= speculated Aue to atall feeding
ani production. He further atfributed that this increase was

U —

preater as the apge of the bulls advanced.
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TABLY 11-1

4

Summary of some Faematological findings of Indian cattle.

| Y R.B.G. [ W.B.C.]lympho- Mono-] Neutro-] Losino- | Baso-
Authors i Breed Imiddionel per ] ocyte [ eyte | phil | phil i uwmu

w romm.J ccom, | % % € . 4 I i

3 2 3 { 4 5 8 7 8 [ 9

mru:wtu&nsm«waﬂu Sindhi bull 9.272 - 83 - =2 18 -

1937)
Young indhi  0.476 12000 71 - 20 A -
bull

Gir bull g.0P4 15800 71 - 19 & | -

Croas-bred 8.876 11200 81 - 28 in -

Ayrghire bull 8.088 10200 56 o o8 16 -

Mulliek & ral Hariana bulloeck 8.0 8400 - - - - -
(1043)

Dhanni - 7.9 8000 - - - - ~
(1945)

Govind Nayyar S.Tndian cattle 6.53 8101 68 3 23 8 -
et al. (1949)

Murty & Fehar Fumaun! bulloek 6.5 8470 - - = - =
(1952)

¥Migtra and Biswal Orissa cattle 6.5 0440 68 4 25 L -
(1061)

Patel et 2l.(1965) Gir bullock 8.3 12500 55 3 33 9 -

Mithuji et al. Kankre] cattle £.94 11880 83 4 24 2 -

(1988)
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Canhom (1930) noted a Aecreaee in red count with
inoreasing age and he sugpested that this fall was Aue to the

fact that cattle take less and less exercise Auring the firet

two yeare of 1life; which should have Bhown that the bulk of the
ery throcytes had not been increased. He recorded the mean number
of erythmeytes as 9 millione/c.mm. from birth to 14 montha;~
7.6 milliong/c.mm. from 14 monthe to 3 years and 6.68 millions/
e.mm. in adult, |

Shankaranarayanan (1977) reported a higher count in
TnAdlan cattle than in Turopean cat$le, but half bred cows had

a value agregsing with Turopean cattle.

Alloeraft (1941) recorded a hiphly significant differe-

nce between breede, which oceurred mainly in Jersey cattle having

P

low red count.

Malliek and Pal (1944) claimed that erythrocyte count
of Indian Fissar cattle was higheet in young animals and Ae- l
creased with age.

Reid et al.(1948) worked on FHolstein bulls and reported

a Aecrease in erythrocyte coun®t with advancing age.

Rusoff et al, (1954) studied on 5 Jersey, 5 Guernsey

e vt

an? 5 Holertein bulls. The Jersey bulle had the lowest mean

e —

erythrocyte values (8.55+0.3%5)in millione/c.mn. as compared to

other two breedg, but the Aifference was not foun? to be signi-
fieant,

Greatorex (1957) studied on the Haematology of calves

TELE T St A B

from birth to one year of age and recorded higher count 4n oalveﬁ'
1
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upto 10 weekes 0l4 &ni then & decrease in number gs the calves

advanced in age. According to him the mean value of Rbe. was

8.1 milllons/oc.mm. in B to 12 weeks, 7.8 millions/c.mm. in 4 to

6 months and 7.5 millions/c.mm. in 12 months 0ld ealves,

Working on the changes associated with age in the
blond ploture of calves and heifers, Folman (19568) recoried
high count in calves of four months apge. There was a decrease
An number with the age of the calves an? heifers.

Again Greatorex (1957) observed high count at birth
and Aduring the first four months after birth erythrocyte count
was very irregular, but a steady Aecline occurred from about
the fourth month to the end of the first year. This ARecreasse
continued as the age of the animal advanced. He noted & highly
geieonificant Aifference between the Aifferent apge groups of the

animals and between the breede aleo.

Kupferschmied (1957) found high values at birth and

obeerved a fall in the count t111 the animals reached two years. |

This value remained constant upto adult life.
Patel gt al.(1960) worked on Kankrej calves an? cows
and recorded eignificantly higher values in calvee than in cowe.
ratel et al.(1965) worked on Gir cattle and obgerves
a Aecrease in Rbo., count with inereasing age. Sigznificant A4ff-
erences were recorde? between Aifferent age groups of animals.
Penny et al.(1966) studied the blood picture of 152
bulles at Artificial Ingemination Centre anl found a 4ifference

in the Rbe. count between the animale of different age groups

¥ = ot e S A S P e ‘e S om b e e
e e B A e Sk - —

Rl
i
f

— Tt e e




D UMNIVERSLL X

MAGA

SEarE

e —
| |

41

which was not statistically significant but recorded a highly
sipnificant difference between the Friesian and Cuernsey breeda
only.

Studying on Tharparkar and Sahiwal breede, Kha juria
and Razdan (1966) noted that erythrocyte count decreased with
increasing age suggeeting an increased haemopoetio activity.

He 414 not find significant Aifference betwesn the breeds.

Total leugoecyte gount (W.B.€.):

¥
Sehultz (1906) observed a decrease in the total leueo-;

ayte count with increasing age of animals. %E
Fraser (1930) also noted a decrease in the total 1eueoi§

eyte count with inereasing age and obtained the following averaggé

values:- |

Age Ave
(per e.mm, )

2 to 4 months 8570

4 to 6 monthe 9200 i;
Yearling bulls 5200 |
2 to 5 years 8900 i

Canhom (1930) found that the young animals x had a

high white ecell count which gradually decrsased with advaneing

age and racorded an average value as 12000 per c.mm, in 1 day
to 13 months proup and 9900 per c.mm. in 14 months to young
adult.

I e &% Sy —— g T

7Zemljie (1926) reported a Aecrease in the total

el

R —— TN 2
e A — g T e e Y e
2

i
d
!
|
i




o

MAGADF]

ifien St Biee _ 40

| !
—

leucocyte count with inereasing age.

“hankaranarayanan (1037) reported higher counts in
TnAtan cattle than Turopean cattle, but half bred cows gave
fiourees agreasing with the Turopean ocattle.

Braun Yarner (19468) could not find eignificant Jdiff- ||

erence in ftotal leucosoyte count in different age group of g
animale, §
|

Pusof? et al. (19564) reported a considerable difference@

among the breeds, These differ=nce were highly significant, %
Moberg (1956) observed that ftotal leucocyte count ﬁ
Aeeresnsed with the age. The Aifference existing between the |
age proups Was not statistically esipgnificant. E%
Holman (1058) recorded a total leueneyte count of t
11500 per e.mm. in 4 month calves and after that there was a '
glicht rise to 12500 per c¢.mm. by the 10th month followed by a
gentle fall over the rast of the period. The line given by

moving average was fairly definite for the leuconoyte count.

i —— b e B w2

Greatorex (1957) noted glightly low values in calves
than in 1 year and 2 year group followed by a gradual fall
Auring adult life. low values were particularly notisceable

during 5th and 6th vear. He recorded the following average

T T . A e i AR S et Ay W

values:-
Age . Average
{per c.mm.)
2 %o 4 monthe 9700
4 to 6 monthe 2300 f

1 year 55 wn 11800

e
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Age AvV.
2 year 11000

& year 9400
4 year Q100
5 year 8800

He 444 not fin? any sipgnificant 41fference between
age groups.

Patel et al.(1960) found significantly higher valuesg
in Xankrej ealves than in cows.

Patel et al.(19688)recorded a decrease in total leuco-
cyte count with increasing age in Gir oattle. Significant
difference was recorded between different age groups, of animals.

Rlegle et al. (1968) reported that the total leucnevte
count Aeoreaged with the age in Aairy bulls.

Penny et al. (1966) studied the blood picture of 152
bulle of Aifferent breeds and revealed g highly sisnificant fall
over the first year in Friegian bulls and subsequently no sigsni-
ficant changes occurred, They further gtated that Herefords had
a significantly higher Whe. than other breeds.

¥ha juria and Razdan (1966) worked on 128 animale of
Tharparkar an? Sahiwal breeds and 414 not find any definite
trend of Wbe. count with inoreasing ave. Analysis of variance
414 not reveal significant Aifference between the age groups

an? breede also.
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Lymphogvte:
Fraser (1930) stated that the percentage and the

actual mamber of lymphocytes rose consiferably as apge advanced
in young stock and afterward there wis & slow fall in lymphooyte

value up to the adult life, He recoried average Tlruree aa

follovws:
Age Peraoentage Abgolute number
per o, mm,)
2 to 4 montha, 81.2% 5084
6 months. 70.9% 6407
Yearling bulle. 61.2% 3178
Bulls. 53.4% 3761

Canhom (1920) reported that the average percentage
of lymnhoeyte decreaged with advancing age and observed that
the percentapge wag 68% in 1 4ay to 13 month old eslvees,while
50,27 4n 13 month to youns adult bulls.

Abentraut (1974) an? Storke-RBaum (1951) noted that
in ealves Auring their firat few days of 1life, there wis a
pronounced neutrophilia combined with eoeino-lymphoeyte and
monoeytonenia. According to them thies wae & rapldly passing
phage and the blood nieture was soon lymphoey*e dominate?, a
condition which begcame less pronounced with increasing age,

Braun (1948) recorde” a higher percentape of
lymphoeyte in young animals than in adult cattle and pave an
averape Tigure of 59.50%7 for young animal an? 52.47 for older

once ( over 30 months).

- e e i A b ———

B

T

e N



S e Mo

MAGADH UNIVERSITY M. Se. ( VET ) TUESIS, 1967.

45

e —— A — e — ———————— i ———

Moberg (1985) stzted that the @bsolute number of
lymphoeyte Aecreased with ape. Further he obserged that the
number of eirmmlating lymphoeyteae was low in the new born which
corresnonied with the unteveloped gtate of lymphoeytic érpanes.
later, ae antibodiep were ‘needed, the lymphoeytic tissue expan-
ded and cireculating lymphoocytes inereased. Accoriing to him
with age, and perhaps due to atrophy of the thymus, the eirou-
latine lymphoeoytee Aecreased again.

Folman (1956) foun? that there wag a Aefinite fall
in *the abeolute lymphooyte count with advaneing ape. He recoried
337 lymphoeyte at birth which rose to 727 in four monthe after
which there was a slow fall up to 850% to the adult level at
about 2 years of life. He obtained statistically & highly
significant difference between age groups.

Greatorex (1957) observe® an inerease in the percen-
tage of lymphooytee unto one year of life which, after decreasing
slowly upto adult life, remained gtable. He ealoulated an
average value of 677 in young czlvee from firet week to one year
of ape and §7% in adult cattle, There was & highly sipgnificant
differance between age groups and breeds in hie study.

Patel et al. (1980,685) found significantly higher
values in Kankrej and Gir ocalves than cows.

Riegle et al. (1968) reported that the average
percentage of lymphooyte decreaged with advancing age in Aairy

and beef bulls.

Kha juri and Razdan (1966) worked on 128 animsls of
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Tharparkar and Sahiwal breede and reported that the average
percentage of lymphocyte inoreaged with advaneing age. They
recorded astatistically highly eignificant Aifference between
age groupe, but could not find eipnificant Aifference between
the breeds.

Tenny et al. (1968) noted a decrease in the percentage
of lymphooyte with acvancing age (upto 7 years) after which the
count remaine? relatively stable. Analysie of variance of abso-

lute value falled to reveal any significant Aifference,

Neutrophil:

Fraser (1930) recorded a decrease in the percentage of
neutrophil with advancing age which remained gtable in adult
life. The average values in his findings revealed 52.2% in calveé
27.9% in young stock and 28.47 in adult cattle,

Canhom (1930) reported a decrease in the percentage
of neutrophil with advancing age and observed th; average values
ae 30¢ in 1 day to 13 month group and 29% in 13 months to young
adult.

Moberg (1956) revealed that absolute number of neutro-

| DI

phil deereased with age which reflect a sluggish pituitary adre-
nal action in the bovine. According to him shift in neutrophil

e P —

to B0 7 or above with osccurrence of few bands or younger forms

wag considered an indlecative of stregs reaction to bacterial

e

infection with or without a significant inecresese in total count !
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or & dlstinet left ghift without significant neutrophilia or
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. group but they could not reveal significant difference between

leuncooytosis.

Holman(1988) observed high percentage of neutrophil
at birth and then a sudden fall as the lymphoeyte percentage
increased. Having fallen from 807 on the day of birth to 207 at
4 months, 1t showed some irregular increare in harmeny with the
proportional Aecrease in lymphooytes.

Greatorex (1957) observed a high neutrophil percentagﬁ
(457) at birth with reducing values during the firat week (327),
This, according to him, may be assoclated with gtress at birth.
Marked fluotuation occurred in hie study throughout the remaind-
er of the first year, with noticeable reduced values (21%)during
the Sth and 8th month. By the end of the second year the neutro-
phil percentage had increased to 277 followsd by a steady rise
as age advanced. A value of 39% wag recorded for animale in upper
age group. He noted a significant difference betwsen age groups
and breede algo.

ratel et al.(1966) worked on Gir cattle and reported ||
that the average percentage of neutrophile inereacsed with ad-

vancing age and aleo recorded significant difference between the

dirferent age groups.

Riegle et al.(1966) found that the average percentage
of neutrophil increaged with the age of Aairy and beef bulls.

Kha juria and Razdan (1968€) obgerved low percentage of

., v . et I A

neutrophlil in calves which increased with age. Statistically
gignificant Aifference waes noted by hlh between different age
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the breeda,

Penny ot al, (19668) recorded an incresse in the
rereentapre of neutrophils with age up to seven yearg after
which the count remained compar:=tively stable. Absolute count
revealed very little change with age and 414 not show any

esignificant breed d4fference also.

Yosinophil:

Canhom (1930) noted low values in calves than the
voung adult and recorded 2% in 1 day to 13 monthe 0l4 calves
while 77 1n 1% month %o young adult,

Fraser (1930) reported that there was a gradual
inorease in the number of eosinophil with age of the animal and

observed the average figuree ag follows:-

_Age Percentage Abgolute value
Per c.mm
2 to 4 month 0.7 % 81
4 to 8 month 0.8 % 84 ‘
Yearling bulls 1.8 % ' 90
Bulls 9.8 ¢ - 85.3

Moberg (1986) found an increase in the number of
eosinophil with age in the cow and changes with the valuee were

associated with reproductive phenomenon.

—_

Falman (1956) reported an increase in eosinophil

count which was associated with ape and recorded 1.5% eosino-

ey T, S b

phile in 8 month 0l4 calves and then there was g ateady 1ncroa19
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to about 10 ¢ by 22 months. :

Greatorex (1957) stated that Auring the first year
of life the eosinophil count in calves varied according to
the age, increased values being recorded as the age of the
animal advanced. Over the whole period a range of O %o 15 %
was obtained with a marked increase in the number of eosino-
phils ococurring during the age of 4 to 8 months. Tosinophils
were more numerous in adult eattle, having an average of 11 %
with a range from 2 to 30%. Significent Aifference was found
in eosinophil percentage due to age and breeds also.

ratel et al.(1960,1965)recorded significantly lower
values in Kankrej and Gir ocalves than in cows.

The work of ¥hajuria and Razdan (1966) on Tharparkar
and Sahiwal breeds could not reveal signiriaaﬁt difference
between age groups and breeds also.

Penny et al.(1966) indicated that the percentage of
eoginophil inereased up to 7 years of age after which no regula
i{nerease could be observed, The absolute values 444 not show a

trend with age. No significant difference was noted between the

age groups and breeds also.

Monooyte:
Frager (1930) revealed that monocyte increase wae

transient with age, as the count in cattle from 2 months %o
sAult stage varied only from 2 to 137 and 200 to 1500 per c.mm.

with average valuees as follows.
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Age

2 to 4 month

4 to 8 month

Yearling bulls
Bulls

Canhom (1930) reported that the monoeyte percentage
had no effeot on the age. The average values in his gtudy was
4 ¥ in 1 day to 13 month ol4 calves as well as in 13 month $o
young adult. But the study of Moberg (1955) showed that the
number of monooytes Adecreased with age,

Holman (1956) stated that the number of monoeytes
Aecreased with age and recorded 8.5 € and 4.5 7 in 4 month

Percentage Ab ues
Per o.mm.

6.2 ¢ 437

6.7 % 6831

5.8 € 277

8.4 % 897

and in 20 month calves respectively.

Creatorex (1957) reported that the percentage of

monocyte eells fluctuated considerably in both calves and adultd

and recorded the following findings:-

Age Av.pergentage Range

Birth to 4 month

4 month %o 7 month
7 month to 13 *
Adult

Analysis of variance revealed a highly significant
Aifference between age groups but failed to show gignificant

difference between the breeds.

2.8 ¢% 0-9¢%
6.4 7 0 - 12¢9
3.0 % 0-5¢%
2.0 % 0-8¢%

e PG

R L A A - AEIRA I o e e Fisitt Yt T W

. o T——— ———.

T T A . i e A, RS VL R R L W Y B RAT



7.

SIS, 196

¥

THE

M SR v e 2

MAGADH UNIVERSITY M. Se. ( VET)

Patel et al.(1965) observed that monocyte percentage
wae not affootoﬁ with age An Gir cattle. :

¥ha juria and Razdan (1968) noted iow count in calves
which ihereased with advaneing age. Statistieal caleulation
revealed significant difference between age groups but failed
to find significant Adifference between the breeds.

Penny et al.(1968) 414 not get any ﬁignificant
difference between the age group and breeds in relation %o

percentare as well as abesolute value.

Bagophil:

Frager (1930) reported that basophils were very
scanty in all the groups etudied having an average of 0.2 7 ang
15 per c.mm.

Canhom (1930) aleo recorded very scanty basophile
in all age groups of animals averaging 1 €.

Holman (1956) observed an ineresse in the number of
bagophils at about 6 month after which it remained constant
at the level of about 0.7 %.

Penny et al.(1966) 444 not find any'dirference in
the percentage of bagophils Aue to age or breeds. '
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MATERTALS AND METHODS

Tn the present atudy, 24 Tharparkar males of
different age group, 4 Ayrshire bulls and 4 Cross-bred bulle
were taken. The blood samples were collected from jugular vein
at every fortnight intervals in the early hours of the norning
before giving water, food and exercise. They were maintained
under the existing condition of the management and feeding as
mentioned earlier.

For the etudy of blood pieture in A4ifferent age
groups of Tharparkar bulls, the animals were grouped as follows

on the basis of their agees.

Group No. - _Age No.of animal
I 0 fo 6 month Bull calves 4
1T 6 to 12 month Bull calves 4
5 4 1 to 2 year Bulls 4
v 2 to 3 year Bulls &,
v 3 to 4 year Bulle 4
VI 4 to 5 year Bulls 4

In all, 96 samples from Tharparkar males, 16 samples
from Ayrshire bulls an? 16 samples from Croas-bred bulls were
studied.
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Colleotion of blood:

For collection of blooAd the animal was controlled
calmly and guletly without any excifement, in etan?ing position
in a service erate, The area over the jugular vein wae sterilia-
e? with rectified spirit, after closely olipping the hair, The
vein wae made prominant with the pregsure of the thumb and a
eterilieed stainless-steel hypodermic needle (Wo. 18) having
uniform bore wag ineerted into the vein. In almost &1l cases the
blood wae Arawn by the first thrust only. First few dropes of
bloo? were Algoarded, Bloo? emears were drawn on olean, dary,
nongreasy slides and Aried rapidly in ailr. About § ml. of blood
vere Arawn 4irectly throurh the needle into a small glaese vial
containing anticoagulant erystals of double ox2latee. These
eryetales were prepared ag follows, according to the recommen’a-

tion of Heller and Faul, (1934),

Ammonium Ox&late 1.2 g.
Potassium Oxalate 0.8 g. |
Nistilled water 100 ml.

Of this solution, 0.5 ml. was poured into a olesan

plase viel and dried in hot air oven at 60°C. During and after

thumb so as to mix thes anticoagulant with the blood thoroughly.

The following estimations were made and recorded. l

{
I
E
collection the vial was gently rotated betwesn fingers and the ﬁ
i
|
{
§
4
¥
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(A} Egzthroozte enumeration:

The technique for the esfimﬂhion of red blood corp-
usclee &g recommended by Napier and Pag-Gupta (1946) wae adopted,
The bloo? wae shaken well to bring about a homogenous Aisgtri-
bution of 0=1ls an? wae Arawn in & clean, Ary, red blooA cell
A11luting pirette (Thoma type) up %o the mark of 0.5. The exceas
blood adhering to the outside of the pipette was wiped off by
hand. The Rbe. A1luting fluid (Hayem's solution) wés sucked in
upto the mark of 101, While sucking the A1luent, the pipette was
rotate? between the fingers and the thumb in order to mix the
contente well. The composition of the diluting fluid uge? was

ae follovws:=

Merourle chloride 0.5 ¢.
Sodium eulphate (Anhydrous) 2.2 g.
Sodium chloride 1.0 g.
™atilled water 200 ml.

After filling, the pipette wag held in & horizontal
position and shaken for about two minutes in order to ensure
thorourh mixing. The first few drope were Aiscar’ed and the
improved Neubauer haemocytometer was charged. The blood cells
were allowed to settle for about threes minutes before the

counting was started, Then the number of red blood celle were

counted under high power objective in four corner groupe and one

central group- e&ch of 16 emall squares - of the improved

T

Neubauer chamber (Wintrobe - 1951). Both the platforms of the
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haemocytometer were charged and counted for a single estimation

and the reegult was incorporated, if the Aifference of both sides

S RS e

wvas within a range of ten percent. The results were expressed
in millione per cubic millimeter of blood. ITn case the Alfference
was above ten peroent, a fresh dilution was made and counting

wae repeated, The following caloulation was done %o find out the

total number of cells per c.mm. of blood:i-

Ares of each emall square = 430 aq.mm.

i Depth of the chamber = 0.1 mm.

v ) h emall squares .i. X 0.1 = _1_ c.mm.
Plnmr of each e aq e o u4000 ¢.mm

= Xk = L 0.mm.
Volume of each group of ié %35 " 75

18 squares.

Volume of five groups of

- D=1
16 small squares each 85 a‘EE c.mm.

E Suppoee, N was the number of cells counted in fTive

groups each of the 16 small squares, 1.e. in 5%- e.mm., of

Ailuted blood, then the total number of celle in one c.mm. of

Ai1luted bloo? waes N X 60. Yow, since 0.5 ml. of blood was Aillut-
ed to 101, hence the dilution of blood was 200 timee. Therefore,

i the number of cells present in one c.mm. of undiluted blood wase

K X 80 X 200, i.e. N X 10000.
Thus,fho number of cells counted in 80 small squares

wae multiplied by 10000 to arrive at the total number of celle

per o.mm. of blood,
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B) leucocyte e erat 2

The enumeration of the leucocytes wae carried out
in the same way as employed for the erythrocytes, with the
following main Aifferences in the method :-

(1) Instead of R.B.C. pipette, a white blood cell

(W.B.C.) pipette was used.

(11) The bloo? was Ailuted upto the mark of 11,

thereby giving only 20 timee Ailution.

(111 )The Alluting £1luld (Turk's fluid) had the

following composaition:

Glacial acetic acld ---- 1 ml.
1% Adueous gentian violet -- 1 ml.
Niagtilled water === 100 ml.

(1v) The count was made unier low power objective,

(v) The cells were counted in four primary corner

squares of the haemocytometer,

Total number of ocells per c.mm, of blood waes found
out on the following ealeulations:-

Volume of fluid in each primary
square of the chamber = 1X1X%X0.1= %a.o.mm

Fluid in four primary squares= 4 _ a.mm.
10

Tf esupposed that N was the total number of cells
present in four nMmary squares, then 4/10 c.mm, of the AiluteA
blooA contained N mumber of cells. Hence, 1 c.mm. eould contain

10/4 X N number of cells. Now, since the Ailution is 20 times,
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therefore, number of cells present in 1 c.mm. of undiluted

blood = 10/8 X N X 20 = 80 X N. Thue the number of cells

counted in four primary corner gQuares wag multiplied by fifty

to arrive at the final numdber of cells per c.mm. of blood.

For the differential count of the white blooA celle,
the blood gmear was properly drawn and? gtained well, Baving
drawn pood smears the slides were put on the staining rack
taking care that the two ends of the glides were in the same
plane, From a Aroper sufficient Wright's gtain (B.D.H.) wag
poured on the slide to eover the whole film. It wae allowed
to stand for 1 to 2 minutes for proper fixing of the film.
Without pouring off the atain, double the volume of A1stilled
water (pH 6.9) was poured over the slide and mixed well by
gently blowing an eddy in the fluia,

The mixture wias allowed to settle. A bronze 1like
secum appeared on the surface of the fluid, if the proportion
of the stain and diluent was correct, The diluted stain wae
allowed %o act for 5 to 17 minutes, The elide was then washed
alternately in tap and ddstilled water t111 the film turned to
pink colour and was allowed to Ary in the sip.

Battlement method wae adopted for connting the celles
as recommenied by MacOGregor et al.(1940). Thie method implies
"a count of three horizontal edge fields followed by two fields

towards the centre (so as to give three vertiocal fields),
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RESULTS

A total number of 08 obacrvations in Tharparkar
malee of Aifferent age group, 16 in Crogs-bred bulle and 16 in
Ayrshire bulls were gtudied., The Aats were subjected for
etatistical trestment and the results have been mentioned in
table no. IT-2 & 3. The mean values of the characters have been

repreaented in graphs IT-1, T7-2 & TI-J.

Red blood corpuscles:

The mean Rbe., count in the T group 1.2. from O to 8
month was foun? to be 10.897 + 0.53 millions per oc.mm. which
Tell Aown after six month of 1life to on= year cdmin;z to 10.19
+ 0.30 millione per c. mm. In 1 %o 2 year group and 2 to 3 year
group the averape values were 7.98 & 0.30 and 6.78 & 0.31
millione per ¢. mm, reepecively. The concentrétion slightly
rose to 7.40 + 0.25 and 7.43 + 0.26 millions per c. mm. in
% to 4 year &nd 4 to b year group respectively.

on subjeeting the whole Aata to tre-tment for
analysis of variance ( Table No, TT-4) it wag observed that a
highly significant Alfference was noted between “he apge groupsa.
But the Bar-diagram (Table No. TT1-8) showed that I and TI group
214 not Aiffer significantly while both the pgroups differed

eantly from all o*her groups. III group differed eligni-
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ﬂoantly ro
™ IV group, but no significant Aifference existed

between any other two groups.

m
™n Tharparkar breea tha over all averapge value for

eryth
YEhrooyte count wag observed ag 8.48 &+ 0.5 millione per

e MM
Me Wheress in Crose-braa ana Ayrehire breed the values

were
@ 6.68 + 0.8 and 8.29 + 0.21 millione per e. mm. respecti-

vely. Analysie of varance (Table No. TI-7) of the Aata revealed)

& bighly eignificant Aiffer=ance between the breeds. From the

critieal Aifference ( Table No. IT=8) 1t was found that the
average erythroeyte count In Tharparkar breed wag elpnificantly
hicher than Ayrehir~ ana Crosa-bred breedsg. There was n§
girnifieant A1f erence in aﬁar&ge erythroeyte count betwaen

Ayrahire and Crosg-bre? hreede.

¥hite blood corpusecles:

The overall average value of total leucocyte count
in Tharparkar breed waas 12867 & 420 per 6., mm. The aversge
value was highest in O to 8 month and 6 month to 1 year ape
groupe being 16034 + 1619 an? 15606 + 719 per e¢. mm. respacti-
vely. Tn 1 to 2 year and 2 %o 3 year group, the averag- sount
wag 10709 + 852 and 12634 + 650 per c¢. mm. respentively, While
the average values were recorde? as 10419 + 685 and 11799 + 643 |
per o~ mm. in 3 to 4 year ani 4 fto 6 year group respectively.
Analysie of variance ( Teble No. TI-4) 414 not revsal any
gignificant difference between the age groups,

The average valuss for Tharparkar, Orose-br=4 an4
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Ayrshire bree? ware 12867 + 470, 10759 + 685 and 11284 & 750
per ¢. mm., respectively., Analysis of variance ( table TT-7)
444 not reveal &ny significant difference between the breeds.
But from the value of eritical difference ( table IT-8) it was
noted that Tharparksr breed had significantly higher valpa

than Cross-bred and Ayrshire breeds.

Lymphocy tea:

The averspe lymphoeytes of all the groups in

Tharparkay breed was 64.77 + 0.16 % and 8441 t 357 per c. mm.

The percentage and absolute value of lymphoeyte was higheet in

b e

N to 8 month group averapging 77.69 & 0.14 £ and 12363 : 1184

ity

o

e M ——— — i —

per c. mm. Then thege values Aroped glightly in 6 to 12 monthe
and 1 to ? year group having &n average figures as 67.31 10.21
perecnt; 10614 + 6°4 per e. mm. and 70.13 + 0.11 percent; f
7478 4+ 451 per c. mm, respectively. Trom 2 years of ape the ;

|

peroentapge anﬂ abeolute valuee wanf on decreaging up to 5 years
§

|

6084 + 290 per e. mm. in 4 to § year pgroup respectively. Stariqg
I {
|

32 per ¢. mm., for 2 to 3 year group, 58.38 & 0.6% and 6146 +

I
of age, having the average figures as 62.5 & O. 37 and 7961 + |
|
BR? pér c. mm. for 3 to 4 year groups and 52.62 + 0.23% and ,

|

gtically the lymphocyte percentage and absolute values wers

highly significant between the age groups ( table IT-4 & 5).,

i
Bi:t from the Bar Alapram ( table 1I-8) 1%t wes noted that all ]!
groups Aiffered sipgnifi cantly from each other except TI and g

R

TTT, o far values in 7 were oconcerned. In the case of a.bgo]_u!:

—




MAGADH UNIVERSITY M. Se. ( VET ) THESIS, 1967.

P —

64

valuee, the T and the IT group 414 not Aiffer sipnificsntly but
both the groups Aiffered aienificantly from all other groups. No
sign! fieant Aiffersnee existed between any other tuo proups.
The average value of 64.77 &+ 0,167 and B441 ¥ 387
per ¢, mm. in Tharparkar breed, 57.4 + 0,21 ¢ and 6024 + 317
per ¢, mm. in Oross-bred and 66.4 + 0.27% and 7537 1 629 per
¢. mm, in Ayrshire breed were recorded. Analysie o variance
(table TI- 7 & 9) of lymphooyte percentage and abegolute values
revealed a significant Aifference between the breeds, but from
the value of aritical Aiffersnce (table IT- 8 & 10) it wae
observed that the guperiority of Tharparkar and Ayrshire breed .

over the Cposs-bred in relstion to lymphocyte € and absolute

values wag highly significant.

Neutronhil:

The overall average value in Tharparkar breed was

24,50 + 0.13 percent and 3174 + 156 per c. mm. The averages value||

in 0 to 6 month &n? 8 o 12 month groun was 15.63 + 0,20%,
©618 + 425 per c. mm. and 26,13 & 0,23 ¥, 3944 4 350 per c. mm.

recpectively. After that the percentage and abgolute values

droped slightly in 1 to 2 year and 2 to & year groups having theF

average values &g 22,25 + 0,199, 2413 7+ 262 per o. mm. Tespec-
tively. In 3 to 4 year and 4 to B year group the average value
wag 22,50 + 0,26 %, 2477 + 300 per c. mm, and 32.44 + 023 €,

2922 + 437 per c¢. mm. resnectively, From the table of analyeis

of varisnee ( table 1T- 4 & 5) A1t appeared that & highly
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TABLE TI-4

Analysis of variance of blood pieture in Tharparkar breed.

e e et i

Source of] R.B.C. 8 W.B.0. Tymphocyte absolute value
variation, JD.7.] M.S. { ¥. JD.F.1 M.S. “1F. ¥.8. [ ¥, 1]
k I
Between 5 46.47 5 04084609.39 5 102662649. 68 “
group ,
24,45 0.74 : 14,25+
Within 90 1.90 90 126787806.93 90 7203380, 4
group il
|
Total 95 a5 95
Abeolute neutrophil Absolute eosinophil Absolute monocyte
valne value value
Between 5 8199545.2 5 2452203, 4 5 249895.0
group
4,.11** 8.00** : 1.%%7
 Within 90 1992901.48 90 302923.9 90 14n429.8
| group
Total 95 25 95

T e T G ES ML € sl et b S -

*+ Significant at 1f level.
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TABLE IT-8.

Bar - Mapram

33 T group
Character I c.n. ] Averages of bull/arranged in Agcending order
i I 4
- 77 7 VI 111 17 1 1
R.B.C.10 /o.mm. 0.95 8,78 7. 40 7.43 7.98 10.19 10.97 |
it 111 Vi IV 11 X w
| W.B.C.per ec.mm. 7906.46 10418 .79 10709.31 11798.61 12634.43 156805.86 18034.30
VY v IIT v 1 I
Absolute lympho-1884.52 6084 .21 6146.08 7477.81 7980.62 10613.62 12363.08
eyte value c¢.mm. _ ;
VT v TV 17 T T
Lymphoeyte ¥ 2,83 52 .83 58.38 82 .80 67.31 70.13 77.69
TIT v T TV i ¥
Absolute neutro- 991.23 2413.50 2477.37 ©818.06 3360.56 3933.25 32944.12
phil value c.mnm. _
g T TIT v T TV i T
Yutrophil % 4.01 15.67 29,95 23. 50 28.13 on.08 32.44 |
T 2 1T TV v vY |
Abegolute eosino- 386.28 326.25 383.81  438.50 a32 .75 1154.93 1188.0
rhil value c.mm. _
1 T 111 TV vI v |
Fosinophil % 2,72 2.07 2.62  3.94 8.44 9.87  11.87 ']

e T TS
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TABLY TI-6 (contd.).

T ]
m Character “ a.9p. m Averagee of bull group arranged in Aegcending order
| m.
| , T1T IV vI v I AT |
w_ Abeolute mono-  47.65 372.00  482.0 571.18  608.0  637.81 710.37 |
*“ cyte valus e. mm. 8 _
W ‘ TIT v I 2 v v
W ¥onocyte € 3.17 3.82 3.78 3.88 4.43 4,87 6.0 >
Ll ST ®
Pl e TIT TI VI TV T v W
o Pae0: 142.79 7.50 11.50 23.93 28. 50 31.58 32.43 |
_ phil value c.mm. p
| _ T1 IT1 1 VI v B
|| Basophil % 0.25 0.08 0.08 0.18 0.19 0.25 0.25
|
1
, &
i ¥
! m
T i S S NN e ) ol o |
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eignificant Ailfference existed in neutrophil percentage and
absolute veluee between the Aifferent age groups. But from the
Bar-dlagram ( table No. TI-8) 1t was observed that in case of
pereentage T and VI group Aiffered signifiocantly from one anoth-
T &8n? with &11 other groups. II, ITT and V groups A4 not
differ among themeselves significantly but differed significantly
with the rest, IV group differed significantly with all other
groups except II and V; and in case of absolute value T, TIT and

V group 4id not Aiffer significantly each other but they differ-

ed slgnificantly with other groups except IV, IT and VI group

414 not differ sipgnificantly each other but both differed signi-
ficantly with all other groups ‘except IvV.

The aversluge valuee of 24,80 + 0.13%, 3124 + 156
per ¢c. mm.; 30.4 + 0,14 %, 3417 + 347 per c. mm. and 17.1 *

B i T OO —

0.15 ¢, 1971 + 205 per o. mm. Were recorded in Tharparker,

Croga-bred and Ayrshire breede respectively. The 'F' test ?
(table TT- 7 & 9) showed a significant Aifference in neutrophil |
percentage and absolute value betuween the breeds. But the value
of oritical Aifference (table II- 8 & 10) revealed that the

euperiority of Tharparkar and Cross-bred breede over the

that of Crose-bred breed over the Tharparkar breed was highly

|
!
i
Ayrehire breed in neutrophil percentage &nd absolute valu=e &nd ||
i
|
significant. {

Fosinophil:
The average eosinophil count of all the groupe of

'

TR e ———— et & A A e
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Tharparkar breed was 6.14 + 0.156 % an? 720 + 66 per c. mm. The
percentiage and absolute values were lowest in O to 6 month and
6 to 12 month group, averaging 2.62 + 0.22 %, 383 + 131 per o.
mm. &nd 2,07 + 0,19 7, 3268 + 98 per c. mm. respectively. After
that the percentage and abesolute values increased with age the
average being 3.94 + 0,27 % and 439 + 133 per c. mm. in 1 %o 2
ye&r group, 6.44 + 0,17 € and 833 & 142 per ¢, mm. in 2 %o 3
year group, 11.87 * 0.3 ¢ and 11863 + 153 per ¢, mm., in 3 to 4
year proup and 9.87 + 0,14 ¢ and 1186 & 160 per ¢. mm. in 4 to
5 year proup. Analysis of varisnce (table II- 4 & §) showed a
highly significant difference in eosinophil ¢ and abeolute
valuee between the ape groups. But from the Bar-diapgram (table
IT-8) it appeared thaty in case of percentage I and II group
414 not Aiffer gisnificantly but differed esignificantly from
other groups except IIT. IV group differed significantly from
all other groups except TII. V and VI did not differ gignifi- b
cantly but 4iffered sicnificantly from all other groups. In cas%
of abgsolute values I, TT and TIT; IV, V and VI group 414 not
A1ffer signifiecantly from each other but Aiffered esipnificantly

from all other groups.
The average velue of eoeinophil in Tharparkar,

Cros
c. mm., 6.8 + 0.12%, B14 + 1564 per o. mm. and 10.9 4 0.13%, i

t
!
a-bred and Ayrshire breed was 6.14 & 0.18 %, 720 + 66 per f
E
{
1249 + 154 peor c. mm, reaspectively. It was observed from the i

analysis of variance (table IT- 739) that the Aifference between

T

the breeds in eosinophil percentage was hichly significant but
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MAGADH UNIVERSITY M. Sc. ( VET ) THESIS, 1967.

TABLE 1T7-8.

Table showing eritiecal Aifferaence to teet the signification of
mean Alfference among Aifferent breeds.

gcles * ¥hite bloond eorpuscles

Breedg i ) Critieal Mean { Critical Critical _
Jdifferencefdifference Jaifference] differen | differcnce | amwwmumanm. ;
J I 52117 ) ] 5% i PR 1 5 1%

|
|
Tharparkar & R.17** 0.94 1.23 1582.51** £44.25 B46.68 903 .68 1694.4 29228,7 |
Ayrshi re %
!

Tharparkar & 1.R0** 0.94 1.23 2107.51%* B44.25 BR48.66° 2417.029%¢ 16894.4 2228.7
Crogs-bred

 Ayrahire & n. 37 1.26 1.64 575 .0 2667.95 3n5n0.17 1513.83 2218.7 mmum.mm
Cross-bred
Absolute neutrophil Absolute eoelnophil Absolute monocyte ]
value value value i
LR
Tharparkar & 1153.54 %781.26 10N0.4 528.63** 337.71 443.81 31.25 194.4 ©255.5
Ayrehire
Tharparkar & ©292.46 761.26 1000.4 93.89 337.71 443.81 84.88 194.4 255.5 m
Crose-bred _
Ayrghire 2 1446.0** 098.66 1309.7 434.94 442,18 581.10 53.683 ?54.8 334.8
Croass-breAd

* = Significant at 5 % level

** = elgnificant at 1 7 level

|

[
|
[

|
i

|
|
|
|
|

—————— s ——
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MAGADH UNIVERSITY M. Se. ( VET ) THESTS, 1967

TABLE 1I1-10

Table showing the oritical Aifference to test the eignificance of
mean Aifference among different breeds.

Y__Lymphoevte % i Neutro 7 i nommaomwwW 4
Breede | Mean [Critical W Mean Critieal ] Mean Critieal
jAasrrerencejdi rference | Aifference]_ Aifference Jdifference |_Adifference
I R - B 1 i [.5% 11% ) " st 1 1% ,
Tharparkar 1.83 3.52 4.83 7.4%* 3.25 4.27 4,76%* 3.45 4.53
& Ayrshire {
Tharparkar 7.37** 3.52 4,63 5.0%* 2.28 4.27 0.88 F .48 4,53
& Cross-bred ; |
Ayrshire & 9.0%** 4.7 6.18 13,39 4.25 5.58 4.1 4,52 5.95
Crose-bred
Monocyte & Basophil % |
Tharparkar & 0.07 2.31 3.03 0.16 0.84  1.10 §
Ayrehire . m
Tharparkar & 0.23 ?2.51 3.03 0.01 0.84 1.10 _w
Croga-bred 4
Ayrshire & 0.30 3.02 .98 0.17 1.09 1.44 _
Cross-bred _

** gignificant at 1 7 level.
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only sipnificent difference was noted between the breeds in
case of absolute value. From the value of ocritical difference
(table TI- 8 & 10) 1t wae noted that average eosinophil percen-
tage and absolute value of Ayrshire breed was signifiecantly
hicher than Tharparkar breed. There was no gignificant

difference between any other two breeds.

gonnextn:

The average _valne of monocyte in Tharparkar breea
was calculate? as 4.43 + 0.06 % and 569 + 39 per c. mm. In O %o
6 month and 8 to 12 month group the average values were 3.88 +
0.07, 837 + 109 per o. mm. an? 4,43 +0.11, 710 & 107 per c.mm.
respectively. The values remained stable with slight variation
in 1 %o ? year and 2 to & year group, averaging 3.62 + 0,05 7,
372 & 44 per c. mm. and 3,756 + 0.10 %, 452 + 62 per o, mm.
regpectively. A slight incresge wag recorded in 3 to 4 year anA
4 to B year groﬁp having the mean values &s 6.0 + 0.45 Z, 608 +
131 per c. mm. and 4.87 * 0.14 %, 571 + 78 per c. mm. res-ecti-
vely. Analysie of variance ( table TI- 4 & 5) of monooyte
perecentage and abgollute values 414 no" reveal signifiecant
Alfference betwesn the age groups. From the Bar-disgram (teble
TT=8) 1t wae noted that there was also non significant 44 fferem
in percentage between any two groups but in ctse of abmolute
value T group 4iffered from ITI group &nd IT group differed from
IV group signifiecéntly. Mo significant Aifference exi ated

between any other two groups.
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The average value of 4.43 + 0.06 % and 559 * 39
Per o. mm. in Tharparkar breed, 4.2 + 0.09 % and 474 + 73 per
C. mm. in Cross-bred and, 4.5 + 0.17 % and 527 + 85 per c. mm,
in Ayrshire breed were noted. Anslyels of variance (table I1T-7

& 9 ) revealed no signifiocsnt difference between the breeds.

Ba gophil:

The me=n value of Tharparkar breed wes found as
0.18 + 0.008 ¥ and 24 &+ 6 per cublec millimeter. The average in
0 %o € month and 6 to 1?2 month group was 0.18 + 0,02 ¥, 31 per
¢. mm, &and 0,06 + 0.01 %, 12 per ¢. mm, recpectively. The
averape value reﬁaineﬂ etable in 1 to 2 year group having

0.08 + 0.01 ¥ and 8 per ¢, mm, The average values in 2 to 3 yeap

3 to 4 year and 4 to 5 ye&r groups were 0.25 + 0.02 4 and 28 pe

¢c. mm., 0.25 + 0,03 ¥ and 32 per c. mm. &nd, 0.19 + 0.02 ¥ anA
24 per e, mm. respectively. Analysis of variance (table TT- 4 & ;
5 ) of basophil percentage and absolute value d14 not reveazl any |
significant Alfference between the age groups. |

The averags value in Tharparkar, Cross-bred and

Ayrehire breeds was coloulated ae 0.16 & 0.008%, 0.17 & 0.037 & ||
and 07 respectively. Statistically (table IT-9 ) there wag no 1’
5

eigniricant difference between the breeds.
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Eed blooa corpuscleg:

It appeared from table TI-2 that the red cell eount
was hirhest in youns egroups; then i1t went on Aecreaeing up to
the age of 2 years and increaged eradually up to 4 vears and
remained stable in § year group (graph TT-1), which wae 4n
agreement with the workes of Worris an? Chamberlin (1979) and
Canhom (1920). Fraser (1930) recoried increaeing value with
advaneing age. Fe observed the low red count in y2arling bulls
at grass, which according to him probebly was due to an active
and productive exietence and rapid growth; high counf in bulls
of 4 to 5 year 0lA, which he speculated due to atall feeding,
minimum activity and profduction, and attributed this increage
to the preater age of the older bulle. Penny et al. (1988) aleo

suspecte? inerease in R.B.C. count with increasing age but

falled to show significent age difference. Many workers (Storeh,

1901; Canhom, 1930; Mullick & Pal, 1944; Greatorex, 1957 and
otherg) had recorded Aeereasing value with advaneing age
sugeesting & inereased haemopoetic activity or this Aeorease in
number might be Adue to incremse in size of the corpuscle ae
etated by Holman (19568), an? the present reeult apreed with the
findinges of above mentioned workers, Analysie of variance

(table 1T-4) revealed & highly signifiesnt Aifference between

———an s en
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the ape proups which wae in agresment with the findinge of
Greatorex (1957) an? Patel et al. (1965).

The average value of Tharparkar breed wag higher
than that calculated for Cross-bred and Ayrsghire breede (table
TI-8) and 1% wag in concurrence with the findinges of
Shankaranarayanan (1937). The mesn R.B.0. count of Croge-brea
an? Ayrshire breedes were more or less same and it was in agree-
ment with the findinge of Rusoff et al. (1954), Holman (1956)
and Penny et al. (1968).

Statieticelly significant Aifference was noted
between the breede (table IT-7) which agreed with Shankara-
narayanan (1937), Rusoff 8t al. (1944) and Khajuria and Razdan
(1966) could not fini significant difference between the breedas.
The peraonal errors of the technieclang making the counts were
in partly responsible for the great Alsparity with regard to
mean R.B.C, count. However, ths Aifferences in the red gell
numbere of oattle as reported from different regions of the
world were of such magnitude as to suggest that breed, climate
and level of nutrition mey have significant influences on red

cell numbers, as revealed by fSchalm (1961),

Total leoucocyte count (W.B,G.!:

Tt was appearent from table IT-.2 that leucooyte
count A14 not show any Adefinite trend with increasing age
(graph IT-1). Fowsver, high counts were recorded in young bull

ealvee 8nA low counte in older bulls, which might be due to

= o Y
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Tiscular agtivity assoclated with the strupgling of the young

animals when bled, this wae aexplained on the baels of flushing
leucocytes inte the circulation that had become sequestered in
the capillary bed suring relative inactivity (Schalm, 1961) or
it may be the eign of lessenes activity of the haemopoiletic
orréns due to inoreaging age ( Moberg, 1055). The present result
wag in apreement with the findinges of Sehultz (1906), FHolman
(19868), Patel et al, (1960, 65) and Riegle et al, (1968).
Analysis of variance (table TT-4) 414 not reveal any signifi-
cant Aifference between the age groups, which agresd with
Braun Warner (1941), Moberg (1955), Greatorex (1957) and

¥hs Juria and Razdan (1968).

The average count of Tharparkar breed was in agreew
ment with the resulte of Shankaranarayanan (1937) and Patel
et al. (1985), The mean leucocyte value of Ayrshire breed wig i
higher than that reported by Rusoff ot &al. (1954), Penny et al.
(1968) and othera. While the &verage count of Cross-bred wae
in congirtent with f!ﬁﬂinga of Shankaranarayanan (1937) for
Cross-bred animales. Average leucoscyte count of Tharparkar breed
(table TI-A) was significantly higher to Ayrehire and Grose-braé
bresde &n? the preeent recult was in agreement with the finding
of Shankaranarayanan (19%7) as he also recoried hicher values
in Tn"ian breeds than the fore2ign breeds and Crosgs-bred. Rusoff
et al. (1954) and Khajuriz and Razdan (1966) could not find

gignificant ALfference between the breeds.
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Lymphoeyte:

T appeared from the table IT-2 that the lymphooyte
percentage and absolute values were higher in young bull calves,
and recorded a decrease with advancing age (graph II-2 & 3)
which might be due to the atrophy of the thymag, with increace
in ape ae stated by Moberg (1955). The present result apreed
with the findings of Moberg (1955) and was in elose agreement
with Fraser (1930), Canhom (1930), Holman (1956) and Grestorex
(1957). Statietically the lymphooyte percentage and absolute
values were highly esignificant between the age groups (table II-
4 & 5), whioch concurred with Holman (1956), Greatorex (1957)
and Khajurie and Razdan (1988).

The mean percentage of lymphocyte of Tharparkar breed
wae in conslstent with the findings of many Indisn workere
(Mulliek and Pal,1943; Mietra and Biswal, 1961; Mithuji et el.,
1966& others), but 1t was higher than the findinge of Patel
et al.(1968). The average percentage for Ayrshire breed was
higher than that recorded by Shankaranarayanan (1937) and many

foreign workers (Folman,1956; Penny et al.,1968 and others).

The aversge percentage of cross-bred bull was in close agrsement

with the findings of Shankaranarayanan (1937) for Cross-bred
bull only. Result of the analyele of variance (table I7-7 & 9)
of lymphosyte percentage and absolute valuee revealed a signi-
ficant difference between the breeds, which agreed with Romano )
(1035) and Greatorex (1957). But KM juria and Razdan (1966) and
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Penny et al.(1966) ecould not £ind eignificant difference bet-

ween the breeds,

i

Neutrophil:

From table I17-2 it appeared that neutrophil percent-
age and absolute values 413 not ehow any definite trend with
advaneing age; buf low percentage and absolute values were
recorded in young bull calves and hich pereentage and absolute

valuee were recorded in old bulle (graph IT1-2 & 3), which might

be due to the changees that occurred in the form of "Croas-

over” in the lymphoeyte:neutrophil ratio, i.e. the neutrophil

percentage increased while the value for lymphocyte was reduced

(Moberg ,1955). The result agreed with those reported by Holman

(1086), cGreatorex (1987), Patel et al.(1965), Khajuria amd

Razdan (1968) and Penny et al.(1988). 'F! test (table IT1-4 & B)
revealed a highly significant difference in neutrophil percent-

A T s

age and absolute value between the age groups and thies was in

R =

agreement with the reeults of Greatorex (1957), Patel et al.

(1985) and Khajuria and Razdan (1966).
Ag recorded in the present study the average percenta-

B

ge of neutrophil in Tharparkar bull was in consistant with that
of the Orisesa cattle (Mithujll an? Biswal,1961) and Kankre)

[T —

eattle (Mithujl et 21.,1966), but it wae higher than that of

¢he South Tndian eattle (Covindan-Nayar, 1949) an? lower than

that of the Harigna and Gir bulloek (¥ehar and Murty,1945, and

ratel et al, 1968 respectively). The averape percentage of

——— e ¢ 0
- e - - . - e
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neutrophil in Ayrehire breed was lower than that reported by
Holman (1955) ana Penny et al, (1966) in Ayrshire, Hereford
&nd Friesian breeds, The average neutrophil percentape of
Crose-breA bull wae in concurrence with the report of Shankara-
narayaman (1937) for Cross-bred bulls, The result of the
present study indicated that (table IT-7 & 9) there was highly
8lenificant varistion in neutrophil percentage and absolute
values between the breeds. The result agreed with those obtain-

ed by Greatorex (1957) ana Penny et al. (1968),

Eosinoghll:

It wes revealed from the table IT-2 that eosinophil
percentape and absolute values inereaced gradually with advanc-

ing ape (graph IT- 2 & 3), which wae in consiestent with $he

findings of Canhom (1930), Freser (1930), Moberg (1955), Patel

e

et al. (1960, 88), Khejuria &nd Razdan (1966) and Penny et al.

-

(196€) an? in close agreement with the results of Holman (19686)

-

and Greatorex (1957). Analysis of variance (table II- 4 & 5)
in?icated a highly significant difference in eosinophil Pereen-
tage an? absolute value between age groups and thie wse in

agreement with the results of Greatorex (1957).

The average percentage of eosinoph!l in Tharparkar

breed was in agreement with the reports of Govindan Nayar (1949)
Patel et al. (1965} and Mithuji et al. (1988) but was lover
than the findings of Shankaranareyanan (1937) in Sindhi ang

Gir bull and higher than the resulte of Keh&r and Murty (1945)

R R o,

P TR T e e




Graph No. II-3.

Mean abgolute values of Tharparkar bulls
in different age @ groups.
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in Hariana bullock. The average eosinophil percentage of
Ayrehire breed was in conelstent with the findings of Shankara-
narayanan (1977) for Ayrshire bull, but was slightly higher
than the percentage recorded by Frager (1930), Holman (19855)
and Gourley (1959). The average eosinophil percentapge of Cross-
bred bull was in &greement with the findinge of Canhom (1930).
Analysis of variance (table II- 7 & 9) revealed a highly
eignificant Aifference in eosinophil percentage and significant
d4ifference in absolute values between the breeds, which agreed
with COreatorex (1957). Xha juria and Razdan (1966) snd Penny

et al. (198€) could not find significant difference between the

brecds.

Monocyte:

It wars appirent from table TI-2 that monocyte
percentace and absolute values di4 not show any definite trend
with increasing age (graph II- 2 & 3), which was in consistent
with the findings of Frager (1920), Greatorex (1957) and Patel
et al. (1965). Statistically (table IT- 4 & 5) significant
Aifrerence was not foun? in monocyte percentage and absolute
valuee between the age groups, which apgreed with the results of
Penny et al. (1966).

The average percentage of monooyte in Tharparkar breed
wae in conocurrence with Mistra and Biewal (1961), but 1t wae
eliphtly lower than that recorded by Kehar and Murty (1948),

The sverage monocyte percenfage of Ayrshire bull was in
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fgreement with Canhom's (1930) finding but was lower than that
reported by Fraser (1930) and Folmen (1958), The average
monocyte percentage of Cross-bred bull wasg in cloese spreement
with the reporte of Govindan Nayar et al. (1949). Vo simmifi-
eant variation (table IT. 7 & 9) was found in monooyte percente
are and absolute values between the breeds, which apreed with
the findinge of Greatorex (1987), Khajuria and Razdan (1966)

and Penny et al. (1966).

Basophil:

It wae apparent from the table TI.2 that bagophil
parcentage and a&bsolute values 414 not show any definite trend
with advaneine age (praph TT - 2 & 3), Basophils were very
ecanty in all the age groups (Fraser, 1930) and this was in
agreement with the present findinps., Analysis of variance
(table TT7- 4 & 6) of basophil percentage and absolute values

414 not reveal any eignifloant difference between the age

i R,

groups and thie was in concurrence with the regult of Penny

et 21, (1968). ‘
The average percentage of basophil for Tharparkar,

=

Oroge=-bred and Ayrahire breed was very low in the present resulf

Hence 1% was Aifficult to compare with that of other's findinge,

-

Analysis of variance (table IT- 9) failed to reveal & signi-
fiecant Aifference in basophil percentage betwsen the breeds.
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REVIEW OF LITERATURGE

During the course of gtudy 4t was understood that
mich attention haa not been paid to find any direct relation-
ship of semen pleture with the blood picture of the msales for
Arawing an influence about the breeding performance of the bulls,
Of course, a few reference could reveal that attempts were made
by the workers, who either trisd to correlate the leucoeyte
pleture of the bull with the performance of its dam and
Aaughter or to eorrelate the other factors with the gemen
character, but not directly with the blood cellular count.

Howaver, the references availeble in relation to this are

mentiona2d below:
In recent years atftempts have been made to correlate

blood eell volume and haemoglobin contents with semen quality
of bulls ( Mukherjee and Bhattacharya, 1952), and &lmo to anti-
cipate the lactational performance of dairy heifers by exami-
nation of blood picture ( Schultz, 1980),

Groblewsks (1953) attempted %o agses the breeding
value of bulls on the basis of the blood leucosyte piloture, A
brief acscount ie given of an experiment carried out in the
firet half of 1953 using Red Poligh bulle &nd closely related
cows and heifers (daughters of the bulls). The results %o dste

( not given) indicate the poesibility of using leucooyte

=2e - et e e et
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Ploture ag an aig p confirming an animals constitutional type.
Grobleweka (1954) agaln attempt to estimate the

breeding value or bulls from their white blond picture, Obger-
vations on 285 Rea Folish ( Poligh Red), 2 Rea Danish, 1 Jergey
an? 10 ReA Polish ¥ Rea Panigh bulle have indicated that there
is a connection between the leucocyte inder of a bull and the
production level of his Aam. The ratio of one granuloocyte to
two acsranmulocytes 1 sata to be characteristic of bulls belonge
ing to the respiratory conastitutional type, descended from dame
showing a high level of produstion. A emaller ratio i¢ found in

bulls of the Aipeative type, descended from dams with lowey

milk production.

4 i o

Apein in 1960, Grobleweks attempte to Aetermine the
breeding value of bulls on the bapls of the white blood picture;
In order to test the paasible_uéefulneas of the leucoeyte index!:
( ratio of the neutrophile to lymphoeytes) in estimating the
breeding value of Polish Red bulls, & comparison was made
between the lesucocyte indices of 6 bulls and their breedine
performance, as evifenced by the milk yielde of their daughtere|)
based on 84 dam-daughter comparisons. It was found that BR.3 -

AR.3% of the desughters of 5 bulle with a leucooyte index lower

than 1:2 gave hicher milk yielding than their dams, whereag nong

®

Mimntel ik T

of the Aaughters of the other bull, which had & leucoeyte index
of 1:3, showed improved preved production, their yields being ;
leas than those of other daughters of the same dams by a |
Aifrerent bull. A negative correlation (r=0.74 4+ 0,042 ) weg g

e —— e e =
e e Vtmat .
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found between leucoeyte index and level of milk profuction in
166 Polish Red cows. |

Goswami (1965) administered Sodium-l-Thyroxine and
Touine Gonadotrophic hormones to the buffale bulls to study on
correlation of spermatozoan and blood corpuscular counts. He '
obeserved that there is no apparent effect on the white blood
corpuscular counts of the animals due fo the administration of
the hormones and the spermatoZoan counts behaved independent
of that variable, It appears that the hormones administered
have no direet influence on engendering of the white blood
corpuscles. The spermetozoa concentration in millione per ml.
and the total number of spermatozoé in millions per collection
showed the same frend 8&g that of red blood corpuscular counte
of the animals. It ap ears that these variables are under the
influence of same hormonal action. Semen velume supported the

above trend of hormonal inter-relationship.
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NATERT ALS AND METHODS

For the correlation between semen picture and blood

In all thirty two semen and blood samples in

Statistical analyeis was done according to

( 19681).

R TSI i e e ———
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piecture eight Tharparker, four Ayrshire and four Cross-bred
(Sahiwal X Brown Swiss) bulle maintained at Covernment Cattle

Farm, Patna were taken. These bulls were from two to five years

Tharparkar, sixteen semen &nd blood samplee in Crosse-bred and

givteen semen and blood samples in Ayrshire breed were corre-
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RESULTS

The correlation coefficient values (r) between the
semen characters and blood cellular count was calculated in all
the three breeds amd the resulte have been tabulated in table
ITIT~1, |

From the table 1t appeared that the 'r' values
be tween h.a.c. and sperm concentration were + 0.52 (62%) An
Tharparkar, + 0.19 (19%) in Cross-bred and - 0.38 (38%) in
Ayrahire breed, Thig meane that the R,B,.C. value was positively
gorrelated with sperm concentration in Tharparkar breed only
and it was significant, while although it was correlafed in
Avrehire and Crose-bred but the values were nonsignificant.

In case of total leucocyte count and eperm concentra-
tion the correlation was nepative having -0.28 (28%€) in

Tharparkar, -0.17 (17¢) in Oross-bred and -0.20 (20%) in

B

Ayrshire breeds. But there correlation eocefficient values were

no* found significant.
The correlation coefficient between abeolute lympho-

oyte value and sperm concentration was + 0.10(10%) in Tharparka#,
i

——

+ 0.25 (257) Ain Cross-bred and +0.26 (287) in Ayrehire breeds.

But these correlation coefficlent values were not found

aignificant.
Tn cage of abgolute eosinophil mumber and gperm
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concentration, the 'r' values were + 0.49 (49¥) in Tharparkar,
+ 0.64 (847) in COrossg-bred an? + 0.86 (667) in Ayreshire breeda.
This meane that the absolute eosinophil value wae positively
correlated with aperm concentration in all the threa breedas
unier study which wae foun? to be significant statiasticzlly.

It was observed to be not correlated with abso-
lute neutrophil value and sperm concentration as indicated by
'r' value which wag +0.01 (17) in Tharparkar, -0.15 (157) in
Cross-bred and +0.32 (327) in Ayrshire breeds becauee this was
not sipgnificant.

The percentage of dead sperm was found to be
nepatively correlated with eosinophil percentage in Tharparkar
and Cross-bred as the values were -0.25 (257) and -0.10 (16%)
regpectively. While 4t wae positively correlated in Ayrghire
because the value was +0.21 (21%). But this correlation coe-

fficient valuees were non-significant in all the three breeds.
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DISCUSSION

A significant positive correlation was obgerved
between sperm concentration and red cell count in Tharparkar
breed (table ITI-1), which agreed the findings of Gogwtmi(lgﬁﬁ)
who aleo reported that the sperm concentration showed the same

trend as that of R.B.C. count, logleally, thie result finde

supportes of Taber et al.(1943) who claimed male hormone wag

mainly resnonsible for the stimulation of erythrocyte forming
celle in the bone marrow; anéd Oole and Cupps (1959), Perry
(1961) and Mmfez (1062) who noted that the male hormone viz.,

testosterone, Was responsible for‘sparmatogeneeis.

Although, there was etatisftically a non-significan

correlation between these two characters in rest of the breeds,
but the graphical trend (graph IIT-1) indicated a positive

movement in the valuee of the two characters.

In case of total leucocyte count (W.B.C.), no
correlation was found with eperm concentration. This finding
conourred with Goswami (1968) who stated that the hormones were
not having any effect on the total white blood corpuscles,

thus, it also made olear that the spermatogenesis was not re-

1ated with W.B.C. production.
The lymphooyte value was having & positive trend

with the sperm concentration in all the three breeds, although

41t wee statistically not significant.
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A sipnificant positive correlation was recorded
between aperm concentration and absolute eosinophil value in -
211l the three breeds. Tt has already been reviewed under Part
IT of thie thesis, and has been observed in the present study
that the eosinophil values increaged with advancing age. Perry
(1961) and Maulae (1962) have proved that the sperm conecentra-
tlon increases with increasing age and maturity of the bulls.
This might be interpretated logically that the hormones res-
ponsible for the maturity of the bull in general and the pro-
Anction of spermatozoa in partiocular are in some wWay concearned
with the eosinophil level in the circulating blood. It ie well
known that the eosinophil level in the blood is controlled by
the adrenocortical secretion (Selye, 1950) and that the same
hormone influences the musculine behaviour of the animales also
viz., aggressivenese and the sex 1ibido (Colline et al., 1951,
and Prebhu, 1956). The intensity of the sex 1ibido of the bull
ie taken as an index for the gemen guality. It seems,therefore,
that the sperm production and eosinophil level in the ecircula-
ting blood is controlled by the one and the same hormonal
complex.

Tn cace of sperm concentration and absolute neu-
trophil value, the correlatlon coefficient was not significant
in all the three breeds.

Correlation coefflelent beftwesn the percentage of
Aead spermatozos an? eosinophil percentage was positive in

Tharparkar and Croge-bred breads and negative in Ayrshire
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breed but the 'r' valuee were non-significant in all the three

breede,

Thus, it can fairly be concluded that the ‘aperm
concentration of a bull possess a positive correlation with
total R.B.C. sount anA absolute eosinophil values. These two
blood cellular characters viz., the R.B.C. and eosinophil,
therefore can be taken under conslderation in judging the
auality of & bull in animal breeding practice. Further, regear-
ch work on the aspect requires attention %o Araw a conaerete

conclusion in helping for the better 1ivestock breeding.
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A gtudy was undertaken to obgerve the semen
characters of Tharparkar, Cross-bred (Sahiwal X Brown Swias)
and Ayrshire bulle maintained at Government Cattle Farm,Patna
and to find their correlation with the blood pleture of these
animale. As esuch, stuidies were made on reaction time, volume,
initial motility, pH, percentage of dead sperms and concentra-
tion of apermatozoa in the ejaculate to constitute the semen
characters of theese bulls, while observations were made on
red blood oorpuscles, total leucocyte count and differential
count in reaepect of blood plcture,

An average reaction time of 29.75 + 4.37, I7.81%
6.2 and 44.68 4 7.27 seconds were recordied in Tharparkar,
Crose-hred and Ayrshire breeds regpectively. A signifieant
Aifrerence wae found aﬁong the bulls as well as among the
breeds.

The mean volume of the e jaculate was found %o be
5.17 + 0.37 ml. in Tharparkar, 4.06 + 0.27 ml. in Oross-bred
and 4.74 + 0.22 ml. in Ayrshire breeds respectively. Tndividual-
1ty and breed were noted to have gignificant effect in the
volume of the ejaculate.

The average initial motility of spermatozoa in

Tharparkar, Orose-bred and Ayrshire breed was 4.28 + 0.08,

e S —————

R

2.16 + 0.07 and 3.71 + 0.18 respectively. Significant difference
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Aue to bull ana breed was also obsarved.

In Tharparkar the average pH was found ae
6.20 + 0.08, while in Croee-bred and Ayrghire 1t was 8,38 +0.41
and 6.26 + 0.39 respectively. No significant difference among

the bulls ana between the breeds wae recorden,

The mean perecentage of Aead sperm was caleulated
as 6.3 + 0.18, 22.8 + 0.45 and 18,23 + 1.27 in Tharparkar,
Croes-bred and hyrshirs breeds respectively, A sipnificant
Alfference in this character was observed due to bull as well
as due to breed,

The average concentration of eperm was noted to
be 1465.0 » 128.0, 977.0 + 107.0 and 985.0 + 103.0 mliliona per
milliliter in Tharparkar, Cross-bred and Ayrshire breeds respect-
ively. Bulls ani breeds both were observed to have significant

effect on sperm concentrstion.

Mighest red blood cell count was obseryed in young
stock and then it was observed deoreasing with age. Highly signi-
Ticant difference was noted between the age groups. The average
erythrooyte count of Tharparkar, Crogs-bred ana Ayrehire breea

was 8.46 + 0.26, 6.66 & 0.88 and 6.29 + 0.21 millione per o.mm,

—_— = et e e s T e S S e e — a——
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reapectively. Highly significant Aifference Aue to breed wag

obeerved .,

Total leucooyte count 414 not show any definite

trend with age. However, high counts were recomied in young bullk
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calves an? low counts in older bulls. No significant difference

was found between the age groups. An average leucocyte sount

of 12867 4 420, 10759 + 668 and 11784 + 750 per c.mm. were
récorded in Tharperkar, Orose-bred and Ayrshire breeds respect-

ively. Breed was observea to have no-significant effect on the
total leucocyte count.

Lymphooy te percentage and absolute values were
higher in young bull calves which Adecressed with age. A highly
slgnificant Adifference was found between the age groupe. The.

average lymphooyte percentage and absolute values in Tharparkar,

Crosa-bred anl Ayrshire breeds wers 64,77 + 0.167 and 8441 4 ;
387, 57.4 + 0.21 7 and 8024 + 312,and 66.4 + 0.20 £ ant 7537 + "I

629 per c.mm. respectively. Significant Aifference due to breed ||

was also obgerveA’.

Neutrophil percentage and absolute values 414 not E

A

show any definite trend with advaneing age. However, low per-

cenftage and absolute values were recordied in young bull calves |

and high values in bulls. A significant difference in this

|
i
character wae obaserved Aue to age. The mean neutrophil ”Ne"mgﬂ'z
and absolute values were found to be 24.50 + 0.13 % and 3124 + )
166 per c.mm. in Tharparkar, 30.4 &+ 0.14 ¥ and 3417 + 347 per ‘
c.mm. in Oross-bred and 17.1 & 0.15 4nd 1971 + 208 per o.mm, ||

in Ayrghire breed. Breed was noted to have significant effect

in the neutrophil percentage and absolute values. *
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ed gradually with idv;noing age and a eignificant difference

wae found between the age pgroups. In Tharparkar the average

} eoeinophil percentage and abenlute values waas found asg 6,14 +
0.15 % an1 720 + 66 per o.mm., while in Cross-bred and Ayrshire
1t was 6.8 + 0.12 % and 814 + 154 per c.mm.,and 10.9 4 0.13 7

and- 1249 + 154 per o.mm. respectively. A aignificant difference

in thie character was also observed due to breed.

et rtaetm A

Monoecyte percentage and absolute values 314 no$
{| show any definite trend with inereasing age. No significant

| difference between the age groupe was recorded., The mean mono-
cyte percentage and absolute values were calculated as 4.43 +
0.08 % and 559 + 39 per c.mm., 4.2 + 0.09 ¥ and 474 + 73 per

| c.om., and 4.5 & 0.17 % and 527 4+ 85 per c.mm. in Tharparkar,

Crose-bred and Ayrshire breeds reapectively. Analysis of

variance revealed no sipgnificant difference between the breedsg.

Basophil percentage and absolute values 414 not
show any Aefinite trend with advancing age and statistically

there was no eipgnificant Aifference between the age groups. An
average of 0.16 & 0.008 % in Tharparkar breed, 0.17 + 0.027 ¥
in Cross-bred and 0 % in Ayrshire breed were noted. Analyeis
i of variance 414 not reveal sipnificant dlffgranoe between the

[ breeds.

Signifiocant positive correlation was obrerved

—— . m R A P ——— . s
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Eoeinophil percentage and abgolute velues inoreas-

e — T A — WY ——.r

v  rmrme emem

e —




196 -;4

B A=

THESIS,

Lzmene

VRAALIALIEE WINAVERIITY M. S¢. ( VET )
bl o e S TETT T S e e B St 2 U - -t

betwesn sperm econcentration and red blood corpuscles obunt

in Tharparkar only, but there was non-significant correlation

in case of Crosg-bred anA Ayreghire breed.

Correlation coefficient between aperm concentra-

£ion and total leucoeyte count Was non-significant in all the

breeds under study.

In case of gperm concentration and absolute
lymphocyte value the correlation wae pogitive in all the three

breeds but the 'r' values were non-signifieant,

Correlation coefficient was significantly posi-
tive between gperm coneentration and absolute eosinophil value

in Tharparkar, Crogs-bred and Ayrshire breeds.

In case of eperm concentration and absolute
neutrophil value the correlation was not significant as indi-

cated by 'r' value.

Correlation coeffieient between percentage of
dead sperm and eosinophil percentage was not significant in

all the three breede under the study.
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