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Abstract: The objective of the study, was to determine the optimum Holstein Friesian (HF) inheritance for a
shorter Age at First Calving (AFC) and Number of Services per Conception (NSC) on milk yield potentials of
HF x Bunaji (BI) crossbred cows. Data of HF and BT dairy cows with 75, 87.5 and 100% HF mheritance kept at
the West African Milk Company (WAMCO) farm in Vom, Plateau State, Nigeria, between 1998 and 2004 were
used for the study. The independent variables considered included genotype, birth year, birth season and
service seasory, while AFC and NSC were the dependent variables. The data were analyzed with the General
Linear Model (GLM) and where differences were observed, the least square mean obtained for the effects were
compared using the Probability of Difference (PDIFF) procedure of Statistical Analysis System (SAS). Results
showed that calf birth year significantly (p<<0.05) influenced AFC and NSC, while genotype was significantly
(p<0.05) expressed 1 NSC only. With good management, the 87.5% HF crossbreed cows exhibited superior
genetic potential (AFC and NSC). Breeding of the crossbreeds can be done in early wet season, when NSC 1s

low and fertility is high.
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INTRODUCTION

The increasing demand for milk and dairy products
i Nigeria occasioned by increasing population and
improved standard of living may worsen if the bulk of milk
production 1s still based on the use of multi-purpose
indigenous cows with genetically low reproductive
potentials. This 13 because milk production depends
largely on reproductive efficiency with the best cows
being those that calf at an early age, with little number of
services per conception and with minimum calving
mtervals thereafter (Ibeawuchi, 1988).

To improve the reproductive efficiency of the
indigenous cow, the best option is to combine the
hardiness of Bes indicus with the genetically high
reproductive and milk yield potentials of the Bos taurus
through crossbreeding (Cunningham and Syrstad, 1987).
The resulting heterosis in the crossbreeds is exhibited
through superior reproductive performance and high milk
yield. To utihize this genetical advantage, many decades
ago, Nigeria imported several Holstemn Friesian (HE) bulls
for crossbreeding with the local dairy breeds, especially

Bunaji (BI) cows. This effort resulted in considerable
reproductive  improvement on Age at First Calving
(AFC) and Number of Services per Conception (NSC)
(Knudsen and Sohael, 1970; Mbap and Ngere, 1988).
Since, then there has been increasing interest in the use
of pure Friesian or their imported frozen semen to upgrade
the indigenous dairy cows. However, knowledge of the
effects of upgrading indigenous dawry cows, using
various proportions of HF mbheritance is still not fully
known. This study was therefore, carried out to evaluate
the optimum HF inheritance for a shorter AFC and NSC on
milk yield potentials of crossbreeds with 75, 87.5 and
100% HF mbheritance.

MATERIALS AND METHODS

Study area: The research was carried out using data from
West African Milk Company (WAMCO) farm, a privately
owned integrated commercial dairy enterprise producing
a wide variety of dawry products. The first set of ammals
used in the farm were inported from Holland 1in 1988 and
comprised 76 pregnant pure bred HF cows and a few
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bulls, while the BJ heifers were sourced locally. The farm
15 located at about 1280 m above sea level and les
between longitude 08°45'E and latitude 09°43'N. It
occupies 500 ha of land in the Guinea Savannah belt of
Nigeria. The total ramnfall recorded m the farm durng
the period of this study (1998-2004), ranged from
1010.75-1479.77 mm with a mean annual rainfall of
12350.88 mm. Based on the pattern of rainfall distribution,
two major seasons (wet and dry) were identified and each
of these seasons was sub-divided into early and late
season. The wet season ranged from late March to early
September with the peak period being between July and
August and the dry season ranged from late September to
early March. Maximum temperature during the period of
study was 20.7°C and relative humidity taken at 10:00 am
synoptic hours was 50.45%. The vegetative cover was a
mixed-plented pasture sown with Chloris guayana.

Animal management/breeding programme: Calves were
allowed to suckle their dams for 4 days after which they
were separated and bucket-fed with whole milk in the
morning and evening at the rate of 10% of their body
weight. At 4 weeks, calf ration containing 23.9% crude
protein, hay and maize silage was fed ad libitun:. They
were weaned at 10 weelks after a live weight of between
70 and 75 kg. The heifers were fed with young-stock
stable concentrate containing maize silage and whey.

Heifers were bred after they attained a body weight
of 375 kg through Artificial Insemmation (Al) using frozen
semen of HF bulls. Natural mating was however, used
after any 3 consecutive umsuccessful mseminations.
Estrous was monitored in the mormings and evenings and
animals showing signs of heat were mated withun 12 h.
Pregnancy was first checked at 30 days and confirmed
60 days after breeding.

Data collection, preparation and statistical analysis: Data
used m this study were extracted from records kept for
heifers bred in WAMCO farm from 1998-2004. Calving
mterval for pregnant cows whose pregnancy was
confirmed was estimated at 280 days. The data were
mitially coded and entered into a computer file using
dBase V programme. It was later crosschecked for
completeness and conformity manually and later by cross
tabulation. Data with incomplete information were deleted
thus, leaving a total record of 84 for AFC and 63 for NSC.
The independent variables considered in the study
included genotype, birth year, birth season and service
season, while the dependent variables were AFC and
NSC. The final analysis of the data was carried out using
the General Linear Model (GLM) procedure of SAS (1999).

Where, differences were observed, the least square
mean obtained for the effects was compared using the
Probability of Difference (PDIFF) procedure of SAS
(1999).

The final statistical model used for the analysis 1s
stated:

Y,

ijklm

“p+B+S+C+G+E

iikim
where:
Y = Single observation on AFC and NSC
= Overall mean

p
B = Effects due to ith birth year (i = 1998-2004)

5, = Effects due to jth birth season

C, = Effects due to kth service season

G, = Effects due to 1th genotype (1=1...3)

Ejm = random error associated with  the
measurement, which 1s assumed to be
normally, 1dentically and independently

distributed with a zero mean and comimnon error
variance 1.¢., iind (0. &%).

RESULTS AND DISCUSSION

The overall least square mean of 30.7+£2.5 months
obtained for AFC in this study (Table 1) is about 8
months lower than those reported in different grades of
Bos taurus x Bos indicus crossbred (Negussie ef al., 1999)
and within the range of 36.59 and 28.7 months reported for
imported Friesian and their purebred offspring n Nigeria
(Mbap and Ngere, 1989). However, Ibeawuchi (1987) in lus
study of the production characteristics of F, Friesian x
Bunaji heifers, observed a younger AFC of 1.6 months
than those obtained in this study.

The mean squares from least square analysis of
variance presented in Table 2 showed that of all the
factors tested, only birth year had a highly significant
(p<0.001) effect on AFC. This is in agreement with the
findings of Rajan and Dave (1981), Galina and Arthur
(1989) and Negussie ef al. (1999). A yearly linear mcrease
i AFC from 30.841.33-38.2+1.77 m the first 3 years later
decreased significantly to 25.7+1.60 months (Table 1). The
increase corresponded with the period of reorganization
1n the farm occasioned by poor management. This later led
to a complete change of ownership of the farm mn 2004.
Poor management, especially feeding, could have a very
devastating effect on the reproductive life of cows. For
instance, poor nutrition could significantly delay puberty
and consequently AFC in both Zebu and Taurine breeds
(Oyedipe et al, 1982; Bedrak et al, 1969, Short and
Bellows, 1971). It also, stops ovarian activities in cows
that were already cycling (Bond et al., 1958, Tarqui ef af .,
1982). The reorganization must have brought about the
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Table 1: Least Square Mean (I.8M) and Standard Error (SE) of effects of
genetic and non genetic factors on Age at First Calving (AFC) and
Number of Services per Conception (NSC)

AFC (months) NSC
Effects N LSM=SE N LSM=SE
Overall mean 84 30.7£2.5 63 2.0£1.0
Birth year
1998 4 30.8+1.33°
1999 17 31.0+0.66° - 3.6+0.50°
2002 5 38.2+1.77° 5 2.1+0.16°
2003 55 30.2+0.38° 55 1.7+0.69°
2004 3 25.7+1.60° 3
Birth season
Early dry (Sept-Nov) 28 30.2+0.65 17 2.0+0.38
Late dry (Dec-Feb) 16 31.6+0.68 13 2.9+0.35
Early wet (Mar-May) 15 31.0+0.80 9 2.7+0.44
Late wet (June-Aug) 25 31.9+0.73 24 2.240.38
Genotype
75% HF x 25% BI 27 31.5+0.64 13 3.0+0.41°
87.5% HF x12.5%BJ] 19 30.0+0.75 16 2.1+0.37¢
100% HF 38 31.2+0.58 34 2.3+0.30°
Season of service
Early dry (Sept.-Nov) 7 2.96+1.2
Late dry (Dec.-Feb) 13 2.36+0.31
Early wet (Mar.-May) 26 2.16+0.39
Late wet (June-Aug) 17 2.46+0.39

“**Means in the same column for a given factor with different superscripts
are significantly different (p<0.05); HF = Holstein Friesian, BJ = Bunaji;
N =Number of records with complete information

Table 2: Mean squares from least square analysis of variance for Age at First
Calving (AFC) and Number of Services per Conception (NSC) of
Holstein Friesian x Bunaji cows

Source of AFC

variation Df (months) f-value Df NSC f-value
Birth year 4 76.83 12.54%%% 3 4.92 o 47
Birth season 3 10.99 1.79= 3 2.20 1.96"
Genotype 2 2.33 0.38% 2 331 3.01%
Error T4 6.13 55 1.10

Total 33 62

# = p<0.05; #* =p<0.01; *** =p<0.001; ns = not significant (p=0.05)

significant reduction in AFC from 38.2+1.77 in 2002 to
25.7£1.60 in 2004, This shows that AFC and subsequent
productivity of cows could be improved through good
farm management as demonstrated by Meaker ef al. (1980)
who reported that despite low conception rate, cows
calving at a young age of 2 years produced 0.6 more
calves over their production life time than those calving
at the age of 3. Although, genotype did not significantly
influence AFC (Table 1) and the numerical differences
observed mdicated that heifers with 75% HF and 100% HF
inheritance calved at 1.5 and 1.2 months later than those
with 87.5% HF blood, respectively. This is contrary to the
findings of Petersen (1995) and Negussie ef al. (1999),
who reported that heifers with higher levels of HF
inheritance above 50% had higher AFC. Negussie et al.
(1999) attnbuted this to a decrease in heterosis and hence,
lack of adaptability and genetic effect for faster growth
rates at an early age, which is maximized in the F, while,
half 13 expected to disappear m the F, and future
generations.

In the genetic and non-genetic factors tested by least
square analysis of variance (Table 2), only birth year
significantly influenced AFC and NSC. This 15 in
agreement with earlier reports of Negussie ef al. (1998).
Although, in their study, genotype did not have any
significant effect.

The overall mean (2.0+1.0) of NSC (Table 1), was
similar to the findings of Alberro (1983) in his study of the
comparative performance of F, Friesian x Zebu heifers and
that of Negussie et al. (1998) in their report on the
reproductive performance of ndigenous cows versus
their ¥, crosses. The sigmficant decrease m NSC with
increasing years ranging from 3.640.51n 1999 to 1.7+0.69
in 2003 (Table 1) corresponded with the period of poor
herd management, which led to a reorganization in the
farm and subsequent change in the ownership in 2004,
The reduced NSC observed in 2003 was an improvement
in the fertility of the up coming heifers after the
reorgamzation, which resulted m improved herd
management, breeding practices and efficient artificial
insemination procedures.

Genotype was observed to have a significant
effect on N3C thus, contradicting earlier findings of
Negussie ef al. (1998). Among the breed groups studied,
cows with 75% HF inheritance required a significantly
(p=<<0.05) higher NSC, while those with 87.5 and 100% HF
were not statistically different. However, the numerical
differences observed in cows with 87.5% HF was 0.2 tumes
fewer services required per conception than in heifers
with 100% HF. This implies that in the event of having few
bulls in the farm it would be advisable to keep cows
having higher than 75% HF inheritance. This finding
contradicts the report of Cunningham and Syrstad (1987)
and Petersen (1995), who observed a linear decline 1n all
reproductive traits in Bos fawrus x Bos indicus
crossbreeds upgraded beyond 50% Bos taurus genes.

Seasons and annual climate fluctuation in the length
of dry season, wet season and total rainfall are found
to influence the number of services per conception
(Azage ef al., 1981; Rajan and Dave, 1981). Although,
season of service did not significantly influence NSC in
this study, however, heifers served in early wet season
tended to be more fertile, requiring 0.8, 0.2 and 0.3 fewer
NSC than those served in early dry, late dry and late wet
seasons, respectively. This high fertility during early wet
season may be attributed to improved feed quality
availability.

CONCLUSION

The results of this study demonstrated that with
good management the 87.5% HF mbheritance of the
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Holstein Friesian x Bunaji crossbred cows, exhibited
superior genetic potentials of early calving and less
number of services per conception Breeding of the
crossbreeds can be done n early wet season when NSC
is low and fertility is high.
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