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1. Effects of Age, Season and Collection Frequency on Semen Volume,
Sperm Concentraion, Total Sperm and Sperm Motility in Bulls
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Summary

A total 2,488 ejaculates during 4 years frorn 80 Korean native bulls over the age from 3 to

12 years of bull herds of Artificial Breeding Center, National Livestock Federatives Cooperation

were collected and analyzed to study the effects of collection year, age of bulls, month of

vears, collection interval and ejaculation frequency per day on semen volume, sperm concentr-

ation, total sperm per ejaculate and sperm motility.

1.

o

o

Semen volume, sperm concentration, total sperm per ejaculate and sperm motility index for
the all ejaculates using least squares procedure averaged 5.73ml, 9.133x10%/ml, 52.527x10®
and 62.81, respectively.

Semen volume varied significantly with collection yvear, collection interval and ejaculation
frequency per day(P<0.01), but effects of age of bulls and month of years on semen
volume were not significant. Eight to 15 days collection interval showed the highest volume,
and Ist ejaculate contained 5.6% more volume than 2nd ejaculate,

. There were significant differences among collection years, months of years and ejeculation

frequencies per day except collection intervals in sperm concentration per mi(P<0.05,
P<0.01). Six to 8-year-old bulls was the highest concentration. Higher sperm concentration
per ml was in April to July and lower month was October and December. Sperm concentr-
ation in 2nd ejaculate was higher than in 1st ejaculate.

- Total sperm per ejaculate affected by all environmental factors studied (P<0.05, P<0.01).

Age of bulls, collection interval and ejaculation frequency per day showed the highest total
sperm was 6 to 8-year-old bulls, 8 to 15 days interval and Ist ejaculate, respectively. Higher
total sperm per ejaculate was in April to July and lower total sperm was in September to
December.

In sperm motility, there were significant differences among collection years, ages of bulls
and collection intervals except months of years and ejaculation frequencies (P<:0.01), Higher
sperm motility was in 6 to 12-year-old bulls and in 5 to 7 days collection interval.



I.#% &

BEdyel Sk fEAbES FWE B2 AT AT
FHRE SRS EE TSR Al A IEQH B
BES A S KRS mises il FHES
FE o el Fga FEEA BEREE AT hE
IR EAS

sio] A 5 ol s HREE QY] S5t WEUR
ot Zastd 19734 32 E AAHEELS 1
Aurse] EEwEET fstd B FKELEERC
Aokxelm 2% Al&sd WA REREEFET A
39 o) AES B 9 @i4Eel KSR
e A 159 He] #EHRE St 2R
o ftgas 3 gleh

oro w mAEES7e] Rl whE HEE $shel KWL
o] W ot BERS EFEE4IT AS FuFojek
o BERojx o] EY Fwe W= EAEsH AT
s Eige) o5 Askslolok ¥ ZAelvh
oo FuTLe ulE RBRAEES mAfel A4kl R
%o e FEste s AR g Cade s
WA TS FRoe] BTG web Aozt skl
o BIBEREe xth o =24 #HsE Ao U
A et

2R o8 Ukl A 2AhE FEREERE 2T L
el igd 4 £5(1975), &3 #1979, F(1980)
o] #Wa&rt oo Gl Wk B B3k ZE(9%66), L
oz sl ohE RS AR 92 Rt £A0%5),
2(1971), &5(1979)0] givh. el AT Eptrpol
A E=A9TD, L5} £5 AN #EE A 4
Sme BF s 108 ]l A sl — iR
o el EREC BT ZAARA R R ER IR E o
Here] o (RS} {E, 1965; {Esh 2, 1966), WEUR
EE(IES, 1975), ZH(est 8, 1979 £, 1976),
Zgis) srspme] 9, 197Dl AT Aol gl
U oolwl TR ¥ dud AEE e ]
oFgk AFmEol vt

Qz=Ae] wFfo] ¥ fl4st 322 53 @l
A =rnoe HEWAEENE S 44 2 B2 &
o AEFEY B ohzl FWEL ol Sk
o FEgpkiRel o grsbE EEEC A ¥ f2svds
PHAA L gk 2 REHL FlEA b 4Efme] o
¥ (Bakers, 1955; Zahariev, 1966; Hahn%, 1969;
Amann¥%, 1974; Amannz} Almaquist, 1976), ZEf
& 93H(Erbs, 1042; BRILs Ei%, 1965

IEE S

"I‘To—‘?—

Amann

=, 1966; TEILE. 1968; Igboelisk Rakha, 1971;
Rhyness} Ewing, 1973; Amannz} Almaquist, 1976;
Everetts, 1978; Menéndez%, 1979; El Wishy, 1979;
Badawy, 1980), REWERBHAESY o gk (VanDemarks,
1956; Almquiste} Hale, 1956; Hafss, 1939; Alm-
quiste} Amann, 1976; Everetts, 1978), [LfERe
z}o] (Amannzt Almquist, 1976; Fields, 1979) =%
T EEKHES) 5k (Flipsest Almquist, 1961)5°] gl
th. e o] 4] #MA5E-L AR M, M, bR
B i 2 \EBREAS A= R o Feol] 7 B
ESo] A e vl E B thEdl B
wol ohel R—FEE AR @k WTEEEN 5,
sEpEtsREe] BT FAE oA E KRBT Bhel wel stk

wleld ke b SRR KBDUREER A 2
Al TFe o)ste] AbSslel S WA MEAgS BWWEE
B —iETERe) o ek BRERY A Esi
24 o] & RwiAEEs FIMEEY el F5-59
HEmyEd ERIA 44350

I. & & A&
1 #EEHs

A% B EHERE REKRIEHA 1977~
10804712 AFS5lo) & 3~1289) WA FALE Fol A
Lol 45mel 4 AAARN7FE 23 dE TS 80
e Auste] o Bol A4ler 248870 Aol S
& zAEA B

pestimsLees] R FEsl Ash Al A A7 F
e % 15t 2

i

2. FARRE
ATHEEeR —ER Avd AdE A5 o
o 2ol B4 ey Astd FH 6~TRel, & 7t
& Agol FaA T WYL R 9~ 108 27
A# sk gauel P A3 4 AL Fi(teaser)
2 uAsz AAY BWHER FdF STAE HHR
o] Lol Ed FESG
3. WRRE
D BHE: AAA% Q34 442 AN
ol 27 FHEES A FAIS
2) HETFEE A3 A FRw 0.05mlE AEREK
4.95ml7} Eo 9l phototubes] ¥ & EFT vh&
#HE 525nme 23 A Bausch & Lomb Spectronic 20
sept] Yol b 43 & mi% A4+ RS



Table 1. Experimental design and distribution of bulls and ejaculates by year

Age of bulls

Total
Year 3~5 years 6~8 vears 9~12 years
Bull Ejaculate* Bull  Ejaculate Bull  Ejaculate Bull  Ejaculate

1977 7 268 4 120 4 135 15 523
1978 8 317 11 308 6 206 25 831
1979 8 232 12 286 3 82 23 600
1980 6 161 10 338 1 35 17 534
Total 29 978 37 1052 14 438 80 2488

* All ejaculate records which were classified as the same collection interval (2~4, 5~7 or 8~15 days)y
and frequency (Ist or 2nd ejaculate) group within same month in each bull were averaged and its

mean were calculated as one ejaculate number.
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Table 2. Year means, standard deviations(SD), coefficients of variation(CV) and ranges of semen

characteristics studied

Semen characteristics Year Mean=+SD CV (%) Range(Min. ~}ax.)
Semen volume (ml) 1977 5.89 + 1.62 27.51 1.1 ~ 12.7
1978 5.81 -+~ 1,92 33.04 1.5 ~ 13.5
1979 6.00 — 1.84 30,75 2.0 ~ 14.1
1980 5.40 £ 1.72 31.82 1.4 ~ 12.1
77~80 578 + 1.81 31.30 1.1 ~ 14.1
Sperm concentration (X10°/ml) 1977 10. 525+ 3.845 37.38 2.09~ 29.38
1978 8.475+ 3.884 36,04 1.05~ 22,07
1979 8.597+ 3.608 41.98 1,05~ 19,78
1987 9.940-+ 3.690 37.13 1.18~ 22.95
77~80 9,237+ 3.886 42,08 1.05~ 29.38
Total sperm per ejaculate (X10%) 1977 62. 110-+29. 980 48.27 9.56~168.73
1878 49, 905--31. 532 63.18 2.06~ 19.10
1979 51. 0634-25. 545 53,27 3.06~151.79
1920 54.644--30. 149 55.17 6. 14~200. 32
77~80 53. 76729, 900 55.61 2. 06~200. 32
Sperm motility (index) 1977 59.62 + 9.66 15.20 15~75
1978 58.88 + 8.89 15.09 20~80
197 66.78 + 7.33 10.98 25~85
1980 €6.59 + 4,24 6. 36 48~85
77~80 62.59 + 8.77 14.01 15~85

Table 3. Degrees of freedom(df), F values, error mean squares and test of

semen characteristics studied

significance for the

Source af

Semen characteristics

Semen Sperm Total sperm Sperm
volume concentration per ejaculate motility

Years 3 14, 437 48. 651** 24, 361%* 156. 750%*
Ages of bull 2 2. 192NS 6. 953** €. 545%* 12. 956%*
Months 11 1. 533NS 2.331* 2.137* 1.677NS
Collection intervals 2 13, 782%* 2.197NS 7.012%* 4, 689Kk
Ejaculation frequencies 1 18, 781** 229, 347** 185 870%* 0. 846NS
Error(ms) 2468 3.130 12,762 787. 340 59. 005

NS : nonsignificant (P>>0.05).
* 1 significant at 0.05 level (P<0. 05).

**  highly significant at 0.01 level (P<0.0D).
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Table 4. Least-squares means and standard error for semen characteristics studied

Ttem No. of Semen Sperm concentration Total sperm per Sperm motility
ejaculate  volume (ml) (x10%/ml) ejaculate (x10%) (index)
Overall mean(y) 2488 5.7340.04 9.13340. 084 52, 527+0.657 62.814-0.18
Year
1977 523 5.93+0.08¢ 10. 326+0.614 c 61,118+1,288¢ 59.47+0.35h
1978 831 5.77+0.06 b 8.206+0.126a 48,18740.992a 58.99+0.27a
1979 600 5.92+0.08 ¢ 8.341140.160a 48.928+1.259a 66.€2+0.352a
1980 534 5.29+0.09a 9.661+0.171p 51.875+1.341p 66.15--0.37 ¢
Age of bulls (years) (NS)
3~5 978 5.76--0. 06 8.859+0.119a 51,40040.933a 61.694-0.26a
6~8 1052 5.812-0.06 9.465+0.117 ¢ 55.46440.921p 63.1240.25b
9~12 458 5.60+0. 07 9.076+-0.174 b 50,7174+1.370a 63.61+0.37c
Month (NS) (NS)
January 152 5.8840.15 9.104+0.298cd  53.057+2.8414 58.69+0. 64
February 204 5.71+0.13 9.054+0.255cd  51.479+2.005cd  59.81-0.55
March 224 5.97+0.12 9.001+0.242cd  53.121+1.902d 62. 88340, 52
April 152 6.2110.15 9.1804+0.295cd  57.601--2.319e¢ 62.32-+0.63
May 172 5.631+0.14 9.865+0.279¢ 56.415+2.195¢ 60.70-+-0. 60
June 182 5.68+0.13 9.815+0.270 e 56.712+2.120 e 64, 84-+0. 58
July 194 5.81+0.13 9.909-+0.261 ¢ 58.158+2.055 ¢ 63. 84+-0. 56
August 256 5.62-+0,11 9.307-+0.227d 52.791-+1.783d 64. 33+0. 49
September 272 5.28+0.11 9.008+0.221cd  47.990+1.7391 64.95--0. 48
October 245 5.74+0.11 8.559+0.231b 49.84741.815bc 64, 024-0.50
November 221 5.65+0.12 7.910+0. 246 a 44,8924-1.930a 64.31--0.53
December 214 5.52+0.12 8.889-+0.250 ¢ 48, 260+1,990b 63.030. 54
Collection interval (days) (NS)
2~4 653 5.46+0.08 a 8.905+0.152 49.203+1.194a 62.64+0.332
5~7 1077 5.73+0.06 b 9.282+0.115 53.506+0.903 b 63.4473-0.25p
8~15 758 5.99+0.07¢ 9.212-+0. 140 54.8721+1.099 ¢ 62.35-+0.30a
Ejaculation frequency per day (times) (NS)
1st ejaculate 1498 5.881+0.04 b 8.015+0.100a 60.432+0.787 b 62.66+0. 22
2nd ejaculate 990 5.57-+0.05a 8.905+0.1221p 40.622+0.957a 62.964-0. 26

NS : nonsignificant (P>0.05)

a,b,c,d,e means in the same column with different superscripts within main effect differ at P<0. 05.

Hol A5 Fgro] woba 8~15HAA A
wotth 1H A sl Aee A SR FaA R
BRowstth 2 FES) gyl BRERIA o
T OREES ERE FAEARIANA R sps) 2ol
REEL gdglon 32 6~8dld 22z 1~483
TRAA st B Agol AdE Bojrt.

BB R4 THggES FA7D) g5
(A975)9] vauel of Iml A= wsteh. Fo KR
ARl ezl stelsb Aglvd B FE(1971), &3}

BATHFA —FHAN T ALY Hdwko] tha A
AL £519799 HEAE 425 Agolch, £xe
9 Fhpell 3 AstE FATDS Fgrel. 2 4
Bl 4 2y Aspole R—gBhe) 9 b, Tre
Sl W% JEE ¥ Kanakaraj$(1979)2 3,4,5
B = BEES Solst gvix shg.en  Zahariev
(1966) = 16fE Al S5 9%71x Al gko] =A] 25lx
B sheeh. @ o] shE: e Badawy(1980)% 2~4
BMSl, Menéndez5(1979)¢ 2~5 Mol = o) zhe)



¥ 3l7t gobz sk oo Hahn® (1969)-2 6~1Cg4 7}
3~GiEtRch Adzke] 288 Avkm ek olH T
ERE B4 ERE FAA oz wudEirle
o] e} el BEEG] A Q1= Aol ohdt AR
ol #agdl A BWA F BEiMAG Dol e AE
& #§4Ess ZF o=d. ErbE(1942), Amanng
(1966), PEILS(1968), Wells%-(1972), Everetts
(1978), Bhattacharya$(1980)oll 4] = Fr} ZFEgi] =
gk Aol gke] ol 7} Fysivha gl wul MKl =el
QAFAE ot dAE E oo Fell
LA A 2 B8R ETEE Aoz sl givh. ¢l
23t AR Aol FERC= ‘um?E(CasadadyT, 1953;
Almquists} Cunningham, 1967; ¥EilL-E, 1968; Rhy-
nes¢} Ewing, 1973), B#ERE(Amanns, 1966)0] |
g AxAel Pelom AT el #HpT 53 o
B e EREA W dFE AA v tekel. Field
=979 = HiEA 733 ol 4 4= k0] ZEER
wisbsl goba g oah ¢
A A A of W& Aol uke] Wsl= Van
Demark2(1956), Hafs%(1959), {f=t Z=(1966),
Almquist 2FAmann(1976)3 —F= Azlg o Ev-
erett=(1978)0] €HZA L A7t 1~2A7HuG
14.4% o woitte Zasis zskch 10 #4135

;{L-]) oh el o‘ %L——T'—

J

po

ﬂi
30

-~ o

el

oA
_,_<

F oo od
i

wr

ﬁﬂ%&a

A 2] A& oo gkol ol & wkoln) 7 & ol 4] Everett3
(1978)0] 11.4% v watch= #Hiel ol LA
ook,

2) WTRE

Imipye] FHRET8E 9.133x10%] gl v 19774g
A sbA ghobx 19784 L 19799604 A Aok F
R0 e = 6~8dd A A waka 9~128%
o4 A% Ageh = ARGl A S~THeNA
4 wora 10~11861 4 7ba Agieh. 2 st A4
Yol 4 ZRTFHES 22 FFoldlh zjo“auzm

Hol 4l HEES ggor 2~40 A4 e
o Aol otk 1ER AR5 Sl whe ﬁ%gﬁt
Aoy opsh e el 2 2ol 4 B & wakel

ol Abe] R TR LS(1975), &3 #1979, &
=(1979), F(1980)e] Aztrct 194 E Y& Zolvh
FETEEe] AR Holdl =3 3= w2l Baker
=(1955), Menéndez%(1977), Badawy(1980)+& 38
Ax =ZA Z=rEe rastga 53 Menéndez%
AT 2FAA FFel ol =3 6~Tigell 4 Hojzirh
2 dhger. B FATDA g FEee d¥Ed A
AEsd ZR/ Adoky & Asste ohas. Ffist
o AN A 5~8F 5l U5 Wk 1~4] Fak

of Hgiul B L3 ZE(1966), £FAITHH A}
—¥=s  Amann(1966), Everett$(1978), El
Wishy(1979)¢ el = 2ok, 538 9~1174 A
Bhattacharya$(1980) = dzl=lx 9
ch, el G #501979), EQT1) S Hkedl o sk
2ok Ziske BRI EA A 2~4 824
G SES Rged 2 Aol ehlsld
= 2ol {1(1966), Everett5(1978)
Aot 4 vhzd 2 ele BRAA gk
= :

.

3 °
o Hgiwl AL

1:,|, 2 \:l_

N
-3
o
E3
2

e ol

173} 2kall 4 o 527 &
Everett5-(1978)7 < =] =

O »O
~r
s

32
<1
-

SRR REE TR

% e wA FIgEETRE 52.52TX10°
Qe ol &I HASTDL Adrs AL

o }?F[l,]oﬂxi-— 197740) W54 wobm 19783} 1979
Al Al R4 FihE 2
%&%ﬁwd7u'%%$ﬁﬁmﬂﬂﬁ% 7 o gol
ez 2wyl dsinl e A mlg AAes A
Agpo e A~THel 4 b2k gtz o] 273 108,
a tolvh, AedaAF A &

He -8 fF o

= A ASE AT @AE SoekdE. 1R
SUREERE) dol A e WTEESE A2 23y 1
Gl A WEE wsreh. BESY il T Ad
Van Demark3(1956)¢] gk S8 44 Z 2
A A& ZrlElgdel = el Amann$(1974), Am-

annd Almquist(1976)7F 772 A& S gl 4
el rgreonsy s Hahng(1969)0] 2~65%ell A M
7J<‘i%°1a'r1 g A A RS A AH A

d s #h(1979)0] B3 A Eel
‘?]? ‘L’L"LEP\_ #H3k 2=  Amanng(1966), ¥EILE
(1968), Ighboelig} Rakha(1971), Amannz Almquist
(1976)8] #EFeb= A dAHgieh AHTAHAA 7

e &

Aol A2 fERTES waw Ase Almquistsh
Hale(1656), Hafs%{1959), Almquiste} Amann
(1976), Everett=(1908)9] #Hesel 2% 7Agko] 9 el
4) BHTEN

BFENS AFBRA A48 BramREe A4
iy 62,8l0] 5l o 1979~80¢_‘:LD} 1977 ~ 79561 A
F2go g e ol we A4
ol 4 Estet. BB A= 53 5~7E A A 7t
A Foror HEAI 1HHHERN A= 25 2R}
aqch BTENI Sl A4 Zahariev (1966)
= O EwAE FASY 53] 3@k ZA
Zogn & AE 4% Azges ¥ Menén-

=]
R s



dezg (1979)e] 6~Tgkol X2 iEHo] ~sluci R 3t
w trd H2vh Efize] @Al A& 3 (1971), &%
(1979), Badawy(1980)0] #4el 7o Aol HE
e ddevd dAlz 22 eeld s Foul
AL El Wisky(1979) ) w1} x ZEgket,

V. #% =

ATIRE Fl RESQABEFAN A 4339 3~12
e B RRALEI B0E N A4S SHEI 2,488
BE =ed e, F2e S8, BN BREE 9
THSREIL Wl, HTRE, HERRD T
Bod BFEN 05 E d9e ¢22 4wy en
BelAl #ERE vhast o

LW EHAEY T MR, miE STE S
WWP 34204 8 BTEDIEEE 5.73ml, 9,133x
10°/ml, 52.527x10° o 62.810] 4 c}.

2 BERES TR FHI BRA el g
folov Fh, HRIEE U 10 HBEE = =
ol 7b 91 b (P<0.01) 8~I15H A B4 713
Bshos TRIK A4 cke] 2%u % 5.6% o mstoh.

3. mi¥ BFRE BRARMEE Ad% re m
SERRA AEM] 2R 21900 (P<0.05, P<
0.0D 6~8iekol 4 7% Eshz, HTWREA oS %
& Fe 4~THe T e FJ% 10~117 0] gle}. 25
SR el 1xu e} o)

4. S mﬁ%mt Z49 T E REEE
m}a}-xi A Abelzk g9ie} (P<0. 05, P<0.0D). st

F e WETHE dehd 2R aE, RREE 2
IASRENE 27 6~884, 8~I5A74 3 1k
Aolsieh RMAS RETHE 4~TAd 712 By
W0~12860 4 743 = geh.

5. MTENS BEAS SRERE AT ol
WA ol 4 Aol 7 P9 o (P<O.0) ne} $& 4
A& 6~ 12504 5~TH A o] 4 3 of.

50 A x ®

R.P. and J.O. Almquist. 1976,
management to maximize sperm output.
6th Tech, Conf, on Al and Reprod., p. 1,
NAAB, Columbia, Mo.

2. Amann, R.P., J.O. Almquist and J.T. Lambiase.
1966. Seasonal cycles in bull semen characteri.
stics. J. Animal Sci., 25 : 916.

Bull
Proc.

1. Amann,

10.

11.

12,

13.

14.

. Casady, R.B.,

. Amann, R.P.J.F. Kavanaugh, L.D. Griel, Jr.

and J.K. Voglmayr. 1974. Sperm production of
Holstein bulls determined from testicular sper-
matid reserves, after cannulation of rete testes
or vas deferens, and daily ejaculation. J. Dairy
Sci., 57:93.

J.O. and D.C. Cunningham. 1967.
Reproductive capacity of beasf bulls L. postpub-
eral changes in semen production at different
ejaculation frequencies. J. Animal Sci., 26 : 174

Almaquist,

. Almquist, J.O. and E.B. Hale. 1956. An appro-

ach to the measurement of sexual hehavior and

semen production of dairy bulls. [[rd Intern,

Congr, Animal Reprod. (Camb.), Plenary pa-
pers : 50,
. Badawy, A.B.A. 1980. Seasonal variation in

sexual desire and semen characters of Friesian
bulls. Anim. Breed, Abstr., 48 : 6626.
Baker, F.N., N.L. Van Demark and G. Salisbu-

ry. 1955, Growth of Holstein bulls and its
relation to sperm production. J. Animal Sci.,
14 : 746.

- Bhattacharya M.K., G.]J. King and T.R. Batra.

1980. Buffalo semen quality in various seasons,

Anim. Breed. Abstr., 48 : 523,

R.M. Myers and J.E. Legates.

1953. The effect of exposure to high ambient
temperatures on spermatogenesis in dairy bulls.
J. Dairy Sci., 36: 14.

El Wishy, A.B. 1979. Reproductive performance
of Iragi buffaloes. Seasonal variation in sexual

desire and semen characteristics, Anim. Breed,

Abstr., 47 : 2844,

Erb, R.E., F.N. Andrews and J.H. Hilton. 1942,
Seasonal variation in semen quality of the dairy
bull. J. Dairy Sci., 25 : 815.

Everett, R.E., B. Bean and R.H. Foote 1978.
Sources of variation of semen output. J. Dairy
ci., 61 :90.

Fields, M.J,, W.C. Burns and A.C. Warnick.
1979. Age, season and breed effects on testicu-

lar volume and semen traits in young bulls, J.

48 : 1299,

Flipse, R.J. and J.O. Almquist. 1961. Effect of
total digestible nutrient intake to four years cf

Animal Sci.,



15.

16.

17,

18.

19.

20.

21.

22.

age on growth and reproductive development
and performance of dairy bull.
44 : 905.

Hafs, H.D., R.S. Hoyt and R.W. Bratton. 1959.
Libido, sperm characteristics, sperm output, and

J. Dairy Sci.,

fertility of mature dairy bulls ejaculated daily
or weekly for thirty-two weeks. J. Dairy Sci.,
42 : 626.

Hahn, J., R.H. Foote and G.E. Seidel, Jr. 1969.
Testicular growth and related sperm output in
dairy bulls. ]. Animal Sci., 29 :41.

Harvey, W.R. 1960. Least square analysis of

data with unequal subclass numbers. USDA
Pub., ARS. 20—8.
Igboeli, G. and A.M. Rakha. 1971 Seasonal

changes in the ejaculate characteristics of An-
goni (short horn Zebu) bulls J. Animal Sci.,
33 :651.

Kanakaraj, P., M.M.H. Khan and A.M. Nainar.
1980. Efiect of age on quantity and quality of
buffalo semen. Anim. Breed. Abstr., 48 : 3036.
A., D. Gueria, J. Dora and J.R.
Morales, 1979. Factors affecting ejaculate char-
acter, in Zebu bulls. Anim. Breed. Abstr., 47
6027.

Rhynes, W.E. and L.L. Ewing, 1973. Testicular

endocrine function

Menéndez,

in Hereford bulls exposed
to high ambient temperature. Endocrinol., 82:
509.

Van Demark, N.L., L.J. Boyd and F.N. Baker.
1956. Potential services of bull frequently eja-

24,

26.

27.

29.

30.

31,

32.

33.

25.

. TR, DIES, PEEE, DIUER

culated for consecutive years. J. Dairy Sci.,
39 : 1071.

Wells, M.E., 0.A. Awa and 8.8, Fancy. 1972.
Effect of season on acrosome status in the bull.
J. Dairy Sci., 55 :1174.

Zahariev, 1. 1966. The effect of age on some
qualitative characters of bull semen. Anim.
Breed. Abstr., 34 :57.

L%, HEE, oW 1979 @4 HRERA
RS B, 51 W FEHR SEERC BT B2,
dEmEaee 1:27.

LR EEE. 1979, EE HEHS) RN B
kol fEF W, WEEWEE, 21:35L

1968.
SRR OE BB BT DT, BREX
BEfmes, 181157,

ERE, HEEUE. 1965, fEE BEIUTHRS REREE
b REiike vlA e B BEAFH, 8:4L

S s, 1980, 4 R BB gk KR
EAed BIR REWE. BEOABRR HERER
wHH, 71

ApEfR. 1975 kol LA REMERS BT K
e BERREE, 121977
fEwE, AEDE, SEE, WEE FRAR. 1975

we BT iR,
Wee, &, 17271
HERE, FEH. 1966. ¥ BEUAES BEIE
gio] HREmEESO WA HE BEAPH,
9:45.

I, EEEk 1965, REOF~—AT VA
Bt R A OB L. FRWARHSE, 927,

ek 9 WiTRIE] BREE



