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E‘i IFTY - two male calves (26 buffalo and 26 Friesian) were raised
under two weaning systems to study their effect on puberty and
post-pubertal changes in semen characteristics. The early weaned
{EW) group received a restricted amount of whole milk and weaned
at 45 and 31 days of age for buffalo and Friesian male calves; re-
spectively. The second group of both species was raised on milk re-
placer (MR} and weaned at 63 days of age. Puberty age was found to
be 442 and 315 days for buffalo and Friesian bull calves, respee-
tively. The corresponding valucs of body weight at puberty were
274 and 240 kg in the same order. Weaning system showed no sig-
nificant effect on both age and body weight at puberty in both spe-

cles,

Two successive gjaculales were collecled weekly from each bull
(10 buffalo and 10 Friesian representing the two weaning systems)
from puberty till six months post-puberty. Weaning system showed
no significant effect on all semen characteristics of both species.
However, EW in both species tended to be higher in values than
MR ones. All semen characteristics increased significantly, while
pH value decreased significantly by advancing of age toward sexu-
al maturity. Friesian bulls had higher values of semen volume,
sperm outpuifejaculate, tolal motile sperm/ejaculate and initial per-
centage of motility and had lower values of both sperm concentra-

tion/m] and pH of the semen than buffalo bulls. Buffalo and Frie-
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sian bulls reached sexual maturity (one billion sperm/ml) at about
18 and 15-16 months of age, respectively. The diflerences due 1o
weaning systems on both age and body weightl at sexual malurity

were not significant in both specics.

Keywords: Buffaloes, Fricsian, puberly, semen characteristics,

weaning system,

The reproductive efficiency of males in livestock is associated with the quantity and
quality of nutrition during the weaning period (Kirchgessner, 1975). Maximum re-
productive efficiency of bulls can be achived by using the male as early as possible
(Yassen et al, 1975; Hafez, 1987). Little information is known about the effect of
weaning systems on puberty and subsequent semen production of buffalo and Frie-
sian bulls under the Egyptian conditions. Therefore, this study was conducted to
evaluate the effect of two different weaning systems on age and body weight at pu-
berty, sexual maturity and post-pubertal changes in semen characieristics of buffalo
and Fricsian bulls.

Materials and Methods

This study was conducted at the farm of the Animal Production Department, Fa-
culty of Agriculture, El - minia University, Egypt.

Twenty-six male buffalo and twenty-six male Friesian calves were used through-
out this study. Calves were housed individually in crates. The following two wean-
ing systems were used for raising calves:

1 - Early weaning on whole milk (EW)

Buffalo male calves were weaned at 45 days of age during which each calf re-
ceived 105 kg whole buffalo milk; while Friesian male calves were weaned at 31
days of age during which each calf consumed 67 kg whole cow milk (Table 1). This
system used for both buffalo and Friesian calves was reported by Ahmed and El -
Shazly (1960).

2 - Mitk replacer (MR):

The milk replacer was prepared as follows: 125 g. of milk replacer powder
(commercial milk replacer imported from Holland supplemented with vitamins, min-
erals and antibiotics) was added to 875 mi of warm water (t 38°C). Buffalo and

Friesian calves received 270 liter/calf of milk replacer solution from binth till wean-
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ing at 63 days of age (Table 1). One litre of this solution contained 3.2% crude pro-
tein and 17.5% TDN (Mahdy, 1983). Buffalo-and Friesian calves received about
26 kg whole milk during the first two weeks of age after a colostrum period of 3
days. Calves were fed whole milk or milk replacer in buckets twice deily at 7.00 am
and 3.00 p.m. The systems of nuzsing and the amounts of whole milk and milk re-
Pplacer consumed are shown in Tabie (1).

TABLE !. Systems of raising buffale and Friesian male calves on early
weaning and milk replacer.

Milk replacer (MR)

Early weaning (EW) for buffale amd Briesian

Buffale Friesian whole milk milk replacer
Age Milk Age Milk Age keg/ litre/
day kg/day day kg/day day day day
0-3 colostrum 0-3 colostrum 3-32  colostrum 1
4-24 3.0 4-18 3.0 4-7 3 2
25 .31 25 19-24 2.3 8-14 2 3
32-38 2.0 25-31 1.0 15-28 - =]
39-45 LS 29-42 - 6

43 - 56 - 5
57 - 63 - 2
Total 105 67 26 270
T.D.N 26% 17% 2601 17% 17.5%

Starter mixture (consisted of: 35 maize grains, 15 lineseed oil meal, 10 barly
grains, 30 horse beens (Vicia Vaba), 7 molasses, 2 calcium carbonate and 1 part
mineral mixture, with 71.5% TDN and 13.0% DP) was freely offered in buckets to
calves of EW and MR groups on the fifth day of birth till 90 days of age. The re-
siduales left after feeding were collected on the next day, weighted and recorded
daily. The calculated amounts of starter consumed during this period were 75 and
65 kg/calf for Friesian and buffalo raised on EW system, while it was 45 kg/ calf
for both species raised on MR system. Starter was offered cooked during the first
two months and it was offered dry during the third month of age.

Egype. J. Anim. Prod., 29, No. 1 (1992)
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Berseem (Trifvlisnn alexandrinum) was also offered to all calves in winter or da-
rawa (green maize) during summer in quantities increased by the increase of the
calves body weight and age. After the third month of age, rice straw was used as a
roughage representing 30% of the requirements, while commercial mixture (55%
TND and 14% crude protein) represented 70% of the requirements for feeding ail
caives. Calves were fed individually according to their body weight (Tommi, 1963).

The sexual behaviour of male calves was recorded every week starting from the
beginning of the seventh month of age till they reached puberty. Male calves were
placed for an hour on the assigned day between female calves, which were housed
freely inside yards. Males Were closely watched and (heir sexual behaviour was re-
corded. Age at puberly was considered the age at which first sperm was collected ac-
cording to Asdell (1955) and Hussam (1979). Body weight at puberty was also re-
corded,

Semen collection and evaluation

Twenty male calves (10 buffalo and 10 Friesian) representing the two weaning
systems were used, starting from puberty and continued for six months post-puberty,
to evaluate their semen production. Semen was collected between 8.00 and 10.00 a.m
using artificial vagina. Bach male was sexually stimulated by allowing two false
mounts and 2-3 min. restraint before collection. Two successive ¢jaculates were col-
lected weekly from each male in an interval of one hour. Semen volume was recorded
using graduated collecting tube. Sperm motility and the pH of the freshly collected
semen were immediately recorded after collection using a microscope stage warmer
and Whatman pH comparative indicator paper. Number of spermatozoa/mi of semen
was determined using a haemocytometer. Total and motile sperm output/ejaculate
were calculated.

Bulls were considered sexually mature when produced two successive ejaculates
of ane billion sperm/ml (Hussam, 1979; Hafez, 1987). Body weight at sexual maturi-
ty was, also recorded.

Data of semen characteristics were analysed by the least squares means method
(5. A. 8, 1988). The following statistical model was assumed and used:

Yijp=U+§; + Xj + eljy where:

¥ijp = the observation on the n th animal in the i th weaning system of the j th

month order post - puberty,
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U = the overall mean,

Si = fixed effect of i th weaning system (1 = EW, 2 = MR).
Xj = fixed effect of j th month order post-puberty (j = 1-6),
eijy, = the random error.

Differences due to effect of weaning system on age and body weight al puberty
and sexual maturity were tested by T-test (Snedecor and Cochran, 1967). Models

were run separately for buffalo and Friesian calves.
Results and Discussion
I - Effect of weaning systems on age and body weight at puberty:

The effect of weaning systems on age and body weight at puberty are shown in
Table (2). There was no significant effect due to weaning systems, early weaning
(EW) and milk replacer (MR) systems, on age and body weight at puberty in both
buffalo and Friesian male calves. However, it was observed that early weaned males

of both species tended to be slightly heavier than those of MR.

TABLE 2. Mean values +SE of age and body weighi at puberty and
sexual maturity of buffalo and friesian bull calves raised
under two different weaning systems.

_ Weaning systems Overall
Variable EW MR Sig. mean
BUFFALO CALVES
Puberty:

\ age (day) 440+13.6 443x13.0 NS 442215.5
body weight  (kg)  278=15.0 270=25.1 NS 2742219

Sexual maturity:
age (day) 535+16.5 547-17.0 NS 541=18.0
body weight  (kg)  375212.0 370x14.6 NS 373=13.7

FRIESIAN CALVES

Puberty:
age (day) 3162160 314+17.6 NS 315+13.
body weight  (kg) 2454045 235+06.6 NS 240+5.5
Sexual maturity:
. age (day) 446:18.6 454192 NS 450+17.0
body weight  (kg) 366 « 5.5 354 = 6.6 NS 3606.2
EW = carly weaning MR = milk replacer NS = not significant
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Despite that EW calves of both species received less amount of liquid feed and
weaned earlier than those rajsed on.MR, they tended to be equal or slightly better in
growth rate. Mean values of daily gain for buffalo raised on EW and MR were .63
and 0.60 ky/dav, while they were 0.78 and 0,75 kg/day for Friesian male calves from
birth till puberty, El - Feel (1984) found that early weaned group had higher valueg
of body weight at 24 and 72 weeks of age than milk replacer group. Khalil and
Pirchner (1986) stated that, the early weaned Friesian calves grew fastest in the early
phase of the growing period and this probably reflected their superior appetite for
dry feeding. The present results confirm this finding, where friesian and buffalo male
calves of EW group received higher amount of starter €75 and 63 f:g;’call') than thoss
of MR group, which received about 45 kgjclaf of both species, during the first thyee
months of age. It could be stated that raising buffalo and Friesian male calves on re-
stricted amount of whole milk (EW) and offering high quality starter with good
management is more economical than using imported milk replacers, Kirchgessner
(1973) and Hafez (1987) reported that reproductive efficiency of hulls in livestock
Is associated with the quantity and quality of nutrition during weaning period and
therealter. Bratton er of, (1961} reported that all factors that might affect the growth
rate of the calf are expected to affect age of puberty.

Generally, it was observed from Table (2) that Friesian bulls reached age of pu-
berty and sexual maturity 127 days and 91 days, respectively, earlier than buffalo
bulls. Early sexual development in Friesian bulls could be explained on basis of
species differences, good care and/or intensive selection in Friesian breed while little
or no selection has been practised with buffalpes, Bhattacharya (1974) and Hussam
(1979) reported that buffalo bulls attain Puberty rather later than {he cattle bulls,
éven under good nutritional and management conditions. It has been reported that
body weight at puberty seems to be 4 genetic character (Almquist and Amann,
1976).

Il - Post - pubertal semen characteristics

Least squares means and significance of factors affecti ng semen characteristics of
both buffalo and Friesian bulls during six months post-puberty are presented in
Table (3).

{1 - 1 - Effect of weaning system

Generally, there was no significant effect due to weaning system on all semen
charagteristics in both species. However, post-pubertal semen characteristics of both
Egypt. J. Anim. Prod., 29, No. 1 (1992)
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species tended 10 be in favor of EW system than MR {Table 3), which could he re-
lated to the difference in age and body weight at puberty. Jaskowski, et al. (1977)
found that, there was no difference in semen quality between bulls raised on different
amounts of whole and skimmed milk.

Il - 2 - Effect of age

Data in Table (3) showed that, with advancing of age from the first month to the
sixth moath post-puberty, there was a gradual increase in ejaculate volume, sperm
concentration/mi, sperm outpui/ejaculate, total motiie sperm/ejaculate and initial per-
centage of motile cetls and a decrease in the pH of semen for both buffalo and Frie-
sian bulls. Differences due to age post - puberty were significani for all semen char-
acteristics. This may be due to the continous increase in body weight and the
development of the primary and secondary sex organs which had not yet reached its
optimal weight and function. Yassen and Mahmoud (1972) found a positive and
significant relationship between body weight and testicular size and their production
of semen. The present results agree with those reported by Cunningham ef al.
(1967), El - Alamy (1973), Yassen et al. (1975), Hussam (1979), Batosamma et al.
(1987) and Darwish (1990). They reported that after puberty most semen characteris-
ties of both buffalo and cattle bull calves increased and improved with advancing of
age. Similar results were found by El. Sheikh and Mahmoud (1967), and quwish
(1990).

It could be noticed from the present study that Friesian bulls produced semen
with higher seminal values than buffalo bulls (expressed as overall mean of all gjac-
ulates). The respective values for seminal volume 2.14 vs. 1.40 mi, sperm output/
ejaculate 2.87 vs. 2.47 X 109 sperm, total matile sperm/ejaculate 2.42 vs. 1.93 x 109
sperm and initial sperm motility 79.30 vs. 73.15% for Friesian and buffalo
bulls.respectively, However, lower values of sperm concentration/ml 1.04 vs 1.27 x
109 sperm and semen pH 6.95 vs. 6.99 in Friesian semen than that of buffalo bulls.
Differences were due to species. It is worth to note that Friesian bulls had higher
values of testicular circumference, size and weight than those of buffalo bulls of sim-
ilar body weight. The average values of post-puberty semen traits in the present
study are in agreement with those reperied by Hussam (1979) on Egyptian buffalo
and Friesian bulls. Average seminal volume of Egyptian buffalo bulls was 3.5 ml
(Fayez et al., 1985) and 2.9 ml (Tawfik, 1988). Mean initial percentage of motile

Egypi. J. Anim. Prod., 29, No. 1 (1992}
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sperma in Egyptian buffalo bull semen was 63.2% (Fayez et al, 1985).
HI - Sexual maturify -

A concentration of one billion sperm/m1 of semen was assumed as a normal mean
of a standard ejaculate for sexually mature cattle or buffalo bulls (Hussam, 1979,
The same value is routinelly accepted by international A, | organization (Hafez,
1987). Applying this hypothesis on the present study, it was found ihat buffalo
bulls reached sexual maturity at the third month post-puberty (18 monihs old).
However, the Friesian bulls reached their sexual maturity at about the 4th -5th
month post-puberty (15-16 months old) as it has been shown in Tables (2 & 3).
Hussam (1979) found that buftalo and Friesian male calves reached sexual maturity
at 18 and 16 months of age, respectively.

IV - First and second ejaculates characterstics

It has been found (Table 3) that overall means of seminal volume (mi), sperm
concentration/ml, sperm output/ejaculate and total motije sperm/ejaculate were higher
in first than second ejaculates in both huffalo and Friesian bulls. Semen PH of first
¢jaculates was higher than that of second ones in buffalo but the reverse was ob-
served in Friesian bulls, [nitial sperm motility of second ejaculates was higher than
first ones in hoth species. Difference could be due to lhc'cfﬁcicncy of sexual stimu-
lation for collecting the First eijaculates of those bulls, The decrease in semen yol-
ume, sperm concentration and Sperm output/ejaculate of the second ¢jaculate is be-

1975). The present results are in agreement with those reported by Badawy (1971),
El - Alamy (1973), El-Hariri (1973), Ihrahim (1973), El-Azab et af (1977), fayez ¢t
al. (1985), tawfik (1988) and Darwish (1990). They reported that semen vt)]ume,'
Sperm concentration/ml and sperm output/ejaculate were higher in the first ejaculates
than in the second ones,

It could be concluded from the present study that using either carly weaning or

milk replacer systems in raising buffalo and Friesjan male calves in addition 1o a
high quality starter diet and good management during the first three months of age
had no adverse effect on the development of sexual behavior and post-pubertal semi-
nal characteristics. However, from a practical and economical point of view, early
weaning system could be used in raising buffalo and Friesien male calves under the

Egyptian conditions is pereferable to milk replacers,

Egype. J. Anim. Prod, 29, No. I (1992)
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TABLE 3. Least squares means + S.E and significance of factors affect-
ing semen characteristics in Buffalo and Friesian calves.

Weaning systems

Item Buffaloes caives Friesian calves

Overall EW M.R Sig. Overall E.W M.R Sig,
mean mean

eminal volume (ml):
1 81 ejac. L6S  1.70=0.00 L60£0.09 NS 224 22420413 224+0.12 NS

2nd cjac. LIS 118007 L13£0.07 NS 204 2112014 1.98£0.12 NS
ean 2 ¢juc. 140 1.49:0.07 1.37=0.07 NS 214 2152011 2.13=0.10 NS

Perm concentrationim! (x 10 sperm).:

1 5t gjac. 130 1.42=0.07 1.31=0.07 NS L14 1142007 1.14£0.08 NS
2 nd ¢jac, 1.21 1.25+0.07 1.07+0.09 NS 093 0.98+0.06 0.87+0.06 NS
ean 2 cjac. 127 1.34=0.07 1.20=0.08 NS 1.04 1.06=0.06 1.03=0.05 NS

Perm outputfejac. (x 10 sperm):
1 St ¢jac. 303 3.25+0.18 2.810.19 NS 316 3152026 318024 NS

Zndejac. 191 203015 1.79+0.15 NS 257 2642021 2.49£0.19 NS
can 2 ¢juc. 247  2.6320.18 230+0.14 NS 2.87 290021 2.90=0.19 NS
Otal motile spermfejac. (X 10 sperm):

L 8§ ejac. 236 2542018 2.1820.16
2ndcjac. 152 1.64=0.13 1.40=0.14
can 2 ¢jac. 193 2.09:0,12 1.76x0,12

2,67 269022 2.65+0.21 NS
217 223018 2.120.17 NS
242 2464021 238+0.21 NS

& & &

Ouility %
I Stejac. 7253 71.56:1.85  73.51+2.26 NS 7880 79.01=250 7858+25] NS
Indcjac. 7371 7407188 73354233 NS 79.89 B226+248 77.52s229 NS
can 2 ejac. 7315 T288=1.76 73432224 NS 7933 80632236  78.02:2.18 NS
emen pH:
1 St cjac. 700 7.01=0.03 6.98:0.04 NS 6.93  6.88+0.05 6.97+0.04 NS
2nd cjac.  6.98  7.02:0.03 6.9320.04 NS 696 691005 7.01=0.04 NS
can 2 ¢jac. 6,96 7.01x0.03 6.96+0.03 NS 6.95  6.90=0,05 7.000.04 NS

W = carly weaning M.R = Milk replacer

Egypt. J. Anim. Prod., 29, No. 1 (1992)
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TABLE 3. (Cont.)

Age (post - puberal month)

ftem - Buffalo calves
18t 2 nd Ird 4 th Sth 6th Sig

eminal velume (mf):

1Stejnc. 1292017 1442014 1.7220.12 L8014 1852012 Logsn15  *
2pdejac. 1125012 1342010 ° 141009 1.5020.10 1.52:0.08 154+0011  *
zan 2 gjac.  1.21x0.13 1.38=x0.10 1.57=0.09 1.64=0.10 1.69+0.09 1.72+00.11 -
Perm concentrationiml (x 10 sperm):

1 Stejac. 0462013 090010 L0009 1.50=0.10  L58+0.09  168s0.11 **
Zadcjac. 0554013 popzn10  L04=010 125010  L40=0.10  142s0.02  **
ean 2 gjac.  0.50=0.11 0002010  1.04=0.08 138:0.00  L49=008 155010 **
Perm oniprtfejac, (x 10 sperm);

1 St ejac. 1.03+0.36 1.69+0,30 2.43+0.27 3.43=0.30 3.69+0.26 3842034
2ndejac. 1112030 1.63+025  2.02=0.22 2.40+0.24 245022 261x027 **
ean 2ejac.  107+0.28  166x022  223s021 2904022 3.05:020 323026 2 *°
Qtan motile spermiejac. (X 10 sperm):

IStejuc. 072031  |22.026 192022 289s025 2884022 300.020 **
2nd ejac.  0.84+0.26 1.25+0.21 1.6520.19 1.84+0.21 L9420018 2.06=0.24 *
can 2 ¢jac.  0.79+0.23 1.240.19 1.78+0.17 2332018 2.38+0.17 2541022 **
Otility %

L Stejac.  52.63+3.71 67132302 7635+2.68 77.48+298 75202267 8742337 **
Zndejac.  56.23+3.77  (R48:3.06 76042072  75.63:3.02 74.23=271  7921.342 **
can 2 gjac. 54424352 67774287 76204254 76545282 T470=2.52  7808:3.19 **
emen pH: .

I3tejae.  7.22+006 793+0.05 6914005 6842005  6.88:0.04 680006 **
2nd cjac. 7142005 6842005 6.82:0.04 6.98+0.05 6.89=0.04 - 696:005 **
ean 2 ejac.  7.14+0.05 6.89+0.04 6.87+0.04 6.93:0.04 6.880).04 6.92+0.05 **

*: Significant (P <0.05) **: Significant (P <0.01)

Egypt. J. Amim. Prod., 29, No. [ (1992)
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TABLE 3. (Conl.)
Age (post - puberal month)
Ttem Friesian ealves
15 2 nd Ipd 41h 5 th Gth Sig.

entinal valume (mi):

I Stejac. 162014 [ 69014 1.02+0.14  Z.05+0.15  242:0.04  2m1=015 77
Ipdejac.  L6d4=014  [S56£004  L9T=0M4 2052015 Z244=004 2005 YT
ean 2 dne. 132002 1gzeniz  L94=003  205s005 2432002 2624003
Perm concenmragionimi {x 10 sperm):

1Stgac. 046007  067:007 084007 1062008  LIB«DO8  142-008 77
2adefac. 0432000 0632000 0.7020.06 098006  0.89=0.06 112006 ™"
con 2 gjac. 0.44:D06 066008  077=006  102:006  LMH=0.06  1280.06
Perm ougpnifejac, (x 10 sperm):

1Steac. 1152027  152=027  244:029  286:030 380=0I1% 454030 7
2nd gjae. 108022 1.47s025 1782022  2.50:0.24 290022 335:025 *°
ean 2ejac. 1112022 1502022 104022 2732024 3382022 397-024 M
Otan maottle spermiejac, (X 10 sperin):

L8teine, 073024 1062024 178025 241026  337=0.25 417026 T
Ipdejae. 0732020 1142020 | 1462021 2212022 2462021 293022 %
can 2 gjac. 0732022 1082022  L62#022 2312024 202+023 346024
Onfity %

1Stejac.  4269:266 63420268 SL45=279 82782288 8095276 8052293 7
Zndejsc. 44872264 6520265  BLOTELT6 B4.98=2.85 82262273 81742290 **
ean 2 cjac. 43.772252 §429+253 SL23:263  8386=272 81.50=2.60  #82.18+2.76 T
Semen pH:

LStejue. 7042005 688005 602005  6.89:0,05 0832005 481«005 °
Zadcie.  707£005  700£005  T00=005 691005 691005 6842005 7
can 2 cjac. 706005  694=004 6962005  6.890.05 687005 683005

*: Significant (P <0.05)

#*: Significant (P <0.01)
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