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) SUMMARY

Production records of a herd of Friesian x N'Dama cattle
reared on-station were examined to assess their potential
for use as dairy animals in the tropics. In addition, the radio-
immunoassay technique was used to measure plasma proges-
terone concentrations to determine the attainment of
puberty and resumption of ovarian activity postpartum in
heifers and cows, respectively. A Friesian bull was always
used to serve females on heat. Bull calves were significantly
(P< 0.05) heavier at birth than heifer calves; the respective
mean (+SE) weights being 30+1 kg and 27%1 kg. The season
of birth also significantly affected birth weight with calves
born in the wet season being heavier than their dry season
born counterparts (wet = 31+1 kg; dry = 26+1 kg; P<0.05).
Puberty was attained at a mean age of 704+44 days when
the heifers weighed on the average 181+7 kg. Heifers
calved for the first time at 990 +44 days of age and at a mean
weight of 250+ 6 kg. Ovarian inactivity postpartum lasted
a mean period of 8315 days and thg,mean calving interval
was 371220 days. - There was a significant (P<0.01)
genotype effect on lactation milk yield and length of
lactation. First generation (F,) cows had relatively poor
milking performance, producing a mean of 794+260 kg of
milk in 159433 days of lactation as compared to second
generation (F,) cows which produced 1767+137 kg of milk
in298+18 days. Cows which calved inthe wet season lactated
significantly (P<0.05)longer than those which calved inthe dry
season (260+26 days and 193£20 days, respectively). The
effect ofthe interaction between season and partity on Jactation
milk yield was also significant (P<0.05) with first parity cows
which calved in the dry season producing less milk than the
others.
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) RESUME

KARIKARIL,P.K.,OSELS.A,ASARE, K. & GYAWU,P.: La
performance reproductive et laitiére du troupeau Friesian %
N’Dama. Les rapports de 1a production du troupeau Friesian x
N'Damaélevé sur lastation étaient examinés pour évaluer feur
potentiel d' usage en tant que des animaux laitiers sous les
tropiques. De plus, la technique de radioimmunoessai ¢tait
utilisée pour mesurer les concentrés de la progestérone de
plasmaafinde déterminerlaréalisation de lapuberté etlareprise
d' activité¢ ovarienne postpartum respectivement dans les
génisses et les vaches. Un taureau Friesian etaittoujours utilisé
pour servir les femelles en rut. Les veaux de taurcau étaient
consiérablement (P<0.05) pluslourds que les veaux de génisse
alanaissance; les poids moyens (+ SE) respectifs étant 30+ lkg
et 27+lkg. La saison de la naissance aussi influengait
considérablement le poids natal avec les veaux nés pendant la
saisson humide étant plus Jourds que leurs contreparties nés-
saison-séche. (humide=31%1kg; séche=26+1kg; P<0.05). La
puberté était réalisée 3 un moyen ge de 704 + 44 jours lorsque
les génisses pesaient 181 £7 kg aumoyen. Les génisses vélaient
pour lapremiére fois 499044 jours d' dge etd un moyen poids
de 250+ 6 kg, L' inactivité ovarienne postpartum durait une
période moyenne de 83+ 15 jours et I'intervalle moyen de effet
génotype considérable (P<0.01) sur le rendement laitier de 1a
lactation et la durée de Jactation. Les vaches de la premidre
génération (F,) avaient une performance laiti¢re relativement
faible, produisantun moyen de 794 +260kg de laiten 159+ 33
jours de lactation comparé aux vaches de lagénération second
(F,) quiproduisaient 1767+ 137 kg delaiten298 4 18 jours. Les
vaches qui vélaient pendant la saison humide lactaient
considérablement{P<0.05) plus longue que celles qui vélaient
au cours de la saison séche (respectivement) 260 £ 26 jours et
193420 jours). L'effet de l'interaction entre lasaison etla parité
surle rendement laitier de lactation étaitégalement considérable
(P<0.05) avec les premiéres vaches de a parité qui vélaientau
cours de lasaison séche produisant moins de lait que les autres.
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Introduction

Milk has long been recognized as a complete
food and has been used to improve the nutrition of
peoples all over the world. Much of the milk
consumed by humans has come from the cow, and
special breeds of cows have been developed for
the purpose. Several countries without indig-
enous diary breeds have attempted to improve
local milk production by importation of dairy cattle
from abroad, but very few have achieved any
measure of success (Preston, 1989). In Ghana,
attempts to setup a dairy industry based on exotic
cattle dates back from 1958, but have not been
successful (Kabuga, 1989). The main problems
have been high susceptibility of exotic cattle to
prevailing diseases, inadequate nutrition and lack
of replacement stock (Kabuga, 1989).

Crossing local cattle, which are hardy but pro-
duce very little milk, with exotic dairy breeds is a
viable strategy for improving local milk production
(Preston, 1989), especially in places where indig-
enous dairy animals do not exist and the environ-
ment is stressful and resources are inadequate. In
Ghana, one of such crossbreeding projects involv-
ing the local N'Dama (Bos faurus) and the exotic
Friesian cattle has been carried out at the Dairy/
Beef Cattle Research Station of the University of
Science and Technolgy (UST) in Kumasi. The
management of the cattle was fashioned after the
specialized dairying model of the industrialized
countries whereby cows are confined and milked in
the absence of their calves.

The study was undertaken to assess the poten-
tial of the Friesian ; N'Dama crosses foruscas dairy
animals. The reproductive and milking perfor-
mance of the herd are described. Also, the effect
of season, parity and genotype on performarnce are
assessed. The parameters studied included calf
birth weight, age and weight at puberty, age and
weight at first calving, duration of ovarian inactiv-
ity postpartum, calving interval, milk yield and
lactation length.
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Materials and methods

Sources of data and animals

Production records of 24 Friesian x N'Dama cows
compiledfrom 197910 1992 at the Dairy/Beef Cattle
Research Station of the University of Science and
Technology (UST) in Knmasi, Ghana, were ana-
lyzed. Also, 15 prepubertal heifers and 13
postparturient cows at the Station were used to
determine age at puberty and duration of postpar-
tum acyclicity, respectively. The Ghana Metcoro-
logical Service Station in Kumasi provided climato-
logical data.

Study area

The UST Dairy/Beef Cattle Research Station is
located some 10 km from Kumasi at 06 °43'N, 01°
36'W. The area lies in the semi-deciduous forest
zone of Ghana and is characterized by hot humid
climate. Themean annual rainfall isabout 1300 mm
and follows a bimodal pattern. March-July isthe
major rainy scason with September and October
constituting the minor rainy season. August is
quite dry but the actual dry scason lasts from
November to February. Daily temperatures range
from 18.6 °C(January) to35.4 °C (February) witha
mean of 26.4 °C. Relative humidity variesfrom 97
per cent (06:00 h) during the wet season to as low
as 20 per cent (15:00 h) during the dry season.

Routine herd management

Damsand theircalves were weighed within48 h
after parturition and then once every month. The
animals were dipped and dewormed regularly to
control ecto- and endo- parasites, respectively.
They also received annual vaccination against
rinderpest. Potable water was supplied ad libitum.

Calves stayed with their dams for 48-72 h after
birth to drink colostrum and were then separated
and bucket-fed with 2 kg of milk twice daily. They
were given access to concentrate and cut forage
from 3 weeks of age till weaning at 10-12 weeks of
age.

Weaned animals were grazed from about 08:
00 h 10 11:30 h and then sent indoors where they
received additional cut forage. The main forage
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species were Pennisetum purpureum (Elephant

grass), Panicum maximum (Guinea grass),

Andropogon gayanus (Gamba grass), Cynodon
plectostachyus (Giant star grass) and Centrosema
pubescens. Cow were supplementary fed with wet
brewer's spent grain, and each also received about
2kg of concentrate feed at milkingtime. The cows
on heat were served at pasture during morning
grazings with a Friesian bull. A service bull was
fitted with achin ball marker (The Great Qutdoors
Co. Ltd., Hamilton, New Zealand) to enhance ser-
vice detection. First generation (F,) cows were
defined asthose having 50 per cent genetic material
each from N'Damaand Friesian cattle. The second
generation (F,) cows were those having 25 per cent
N'Dama and 75 per cent Friesian blood,

Blood sampling and analysis

Fifteen prepubertal heifers between the ages of
8 and 12 months were blood-sampled twice weekly
1] puberty while 13 postparturient cows (3-10
years old) were sampled at 10-day intervals till
pregnancy. Jugular blood was obtained by veni-
puncture into 7-ml vacutainers containing ethyl-
enediamine-tetracetic acid (EDTA). Samples were
chilled onice after collection. Plasma obtained by
centrifugation was stored at - 20 °C until assayed
for progesterone using the FAO/IAEA progester-
one radioimmunoassay kit of solid phase coated
tubes and '*’I-labelled tracer (FAO/IAEA, 1993).
Theintra-and inter- assay coefficients of variation
were 6.3 per cent and 8.6 per cent, respectively.
Progesterone concentration > 2 nmol /' intwo or
more consecutive samples was considered as evi-
dence of ovarian activity. Pregnancy was con-
firmed by rectal palpation 8 weeks postmating.

Milking

Lactating cows were hand-milked twice daily in
the absence of their calves. Cows which produced
<0.5kgof milk per dayforabout a week after calving

were considered not to have "extractable milk" and -
werenot milked again. Lactationyield foreachcow

was computed from day 4 postpartum.
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Statistical analysis

The data were subjected to the analysis of
variance using the multivariate general linear hy-
pothesis module of the Systat statistical computer
software (Wilkinson, 1990). Milk yield and lacta-
tion length were analyzed separately as response
variables. Thetwo models, however, contained the
same independent variables: genotype of dam,
season of calving, parity of dam, and a season x
parityinteraction term.

Results
The meanbirth weights ofbull and heifer calves are
shown in Table 1. Birth weight was significantly
TABLE 1

Liveweight Development and Reproductive Performance of
Friesian x N'Dama Cattle

Parameter LSmean +SE  Number of
observations
Birth weight (kg)
Sex
Male 304 = 13 2%
Female 268 + 1I* 35
Season
Wet 308 &+ 1.4 31
Dry 261 + 09 30
Weight development of females (kg)
3 months 671 + 22 31
6 months 942 + 39 3
9 months 1173 = 37 27
12 months 1379 + 54 PA]
S years 3870 + 125 10
Reproductive performance
Age at puberty* (d) 7043 + 444 15
Weight at puberty (kg) 1813 + 74 15
Age at first calving (d) 9900 + 443 14
Weight at first calving (kg) 2502 + 58 13
Gestation fength (d) 2802 = 09 13
Period of ovarian
inactivity postpartum (d) 827 + 153 13
Calving interval (d) 3708 + 204 27

b difference is significant (P<0.05).

*Defined as age at which two or more consecutive blood
samples had plasma progesterone concentration of 2 nmol /!
or more. h
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influenced by the sex of calf as well as the season
ofbirth atthe 5 per centlevel. Bull calveswere 13.4
per cent heavier than heifer calves while calves
borninthe wet season were on the average 16.9 per
cent heavier than those born in the dry season.
Some reproductive characteristics of the animals
are also presented in Table 1. Sixty-two per cent of
cows showed ovarian activity by day 85 postpar-
tum and all cows were cycling by day 150 postpar-
tum(Fig.1). Pregnancy rate was 85 per cent at first
natural service and 100 per cent at second service.
The calving pattern of the herd and the rainfall
distribution of the study area are shown in Fig. 2.
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Fig. 1. Cumulative percentage of cows cycling
postpartum .

While calvings occurred throughout the year, the
majority occurred in the dry season (51.5 %). No-
vember (14.9 %) and December (20.3 %) were
peak calving months. The correlation between
month rainfall and calvings was, however, not
statistically significant (r = -0.53; P >0.05). It
was estimated that breeding was intense at the
start of the major rainy season.

" The parity of cows apparently had no effect on
intercalving intervals; the intervals being 353£15
days, 385+42 days and 381+54 days following the
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Fig. 2. Calving pattern of Friesian x N'Dame crosses and
rainfall distribution of study area

calving intervals were similar for cows calving in
the wet and dry seasons (371430 days and 37127
days, respectively). About 8 percent of calves died
before 3 monthsof age while 11.5 percent died after
6 months of age. Fifty per cent of deaths were due
to heartwater which affected both F, and F, ani-
mals. Accident accounted for 8.3 per cent of the
deaths and weakness at birth 16.7 per cent. The
causes of 25 per cent of deaths could not be
ascertained. Data on lactation performance of the
cows are presented in Table 2. Cows produced a
mean (+:SE) daily milk yield of 5.4 £0.3 kg with a
range of 2.8-11.1 kg. The overall mean (+SE)
lactation lengthwas254.3+17.3 days with the range
32-475 days.

There was a significant (P<0.05) season % parity
interaction effect on lactation milk yield. First
parity cows which calved in the dry season pro-
duced less milk (475 kg) than the rest of the cows
(range: 1048-1705 kg). Only two out of nine
primiparous F, cows produced extractable milk
while 14 out 15 F, ‘counterparts produced extract-
ablemilk. Inall, 16 outof 25 lactations of the F, cows

- from parities one to three did not produce extract-

ablemilk comparedtooneoutof31 lactationsin the
case of their F, counterparts.
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TABLE 2

Lactation Milk Yield and Lactation Length of Friesian x N'Dama Crosses
according to Genotype, Season ans Parity of Dam
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of 512 days reported for N'Dama on
the same Station (Karikari, 1990) de-
clined to about 370 days in the Frie-
sian X N'Dama crossbred. The calv-

Lactation milk yield Lactation length g s s
LS mean  SE fig) LS mean + SE () ing interval recorded in this stady
compares favourably with the range
Genotype Genotype of 15-18 months reported for crosses
F cows 7936 + 260.1%(8) F,cows 1504 + 33.4%*(8) between Bos faurus and Bos indicus
F,cows 17671 + 1373*%(30) F,cows 2983 + 17.6**(30) inthetropics(Galina& Arthur, 1989b).
Season Season Genegc consutqtlon may l.)e impli-
w 5762 £ 209206) Wet 204 & 258016 cated inaccounting for the improve-
et 2 * . e 4 + 87(]
Dry 11845 + 156822)  Dry 1926 + 20.4%(22) mentover the N'Dama, butthe effects
) . of better nutrition and management
Parity Parity cannot be ruled out. The Friesian x
1 9756 + 2420(i4) t 2197 + 31.1(14) N'Dama crossbred calves were reared
12105 & 1973(15) 2075 & 254(15) indoors and so were protected from
3 16548 + 2256(9) 3 2594 *. 29.0(9)

the vagaries of inclement weather.

* P<0.05; ** P<0.01. v
+ Figures in brackets denote number of observations.

Discussion

The N'Damas at the UST Dairy/Beef Cattle Re-
search Station have a mean birth weight of 17 kg
and calve for the first time at a mean age of 1046
days. The Station's N'Dama heifer calves grow at
anaverage rate of 390 g day™ for the first 3 months
of age and thereafter grow at about 210 g day'up
to 12 months of age (Karikari, 1990). The Friesian
x N'Dama crossbred calves, however, gained450 g
day! for the first 3 months and thereafter gained
260 g day™ till ayear old.

Crossbreeding, therefore, increased the N'Dama
birth weight by over 60 per cent. It improved
growth rate and, consequently, reduced the age at
first calving by about 2 months. Heifers attained
puberty at about 700 days old when they were
about 47 per cent of their mature weight. The
present age at puberty was loniger than the 15
months reported by Galina & Arthur (1989a) for
crosses between Bos indicus and Bos taurusinthe
tropics. Inadequate feeding of calves postwean-
ing may account for the delayed attainment of
puberty in the present herd. Crossbreeding re-
sulted in a considerable improvement in
interacalvingintervals. Themeancalvinginterval

They were also provided with some

supplementary concentrate feed

whichthoughinadequate, may have
ensured better growth rate than in their N'Dama
counterparts.

The significant difference noted between the
weights of bull and heifer calves at birth corrobo-
rates earlier reports (Roy, 1970; Saced et al., 1987).
Thermal stress resulting in reduced feed intake of
dams and probably areduction inthe blood flow to
the uterus may be the cause of the lowered birth
weight of calves born in the dry season (Bearden
& Fuquay, 1984; Thatcheret al., 1986).

‘While the present period of ovarian inactivity
postpartum is long compared to the 14-70 days
range reported for nonsuckled cows (Wells et al.,
1985; Hanzen, 1986), the cows resumed ovarian
activity within 3 months postpartum and pro-
duced "one calf per cow peryear", suggestingthat,
once cows showed overt oestrus, establishment of
pregnancy did not pose amajor problem. Wells ef
al. (1985) found no difference between the inter-
vals from parturition toconception for cows which
resumed ovarian activity atday 18.1+5.2 and those
which resumed at day 53.2+19.7, indicating that
conception soon after parturition may be poor
(Bearden & Fuquay, 1984). The intensebreeding
occurring at the start of the rains emphasizes that
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rising plane of nutrition gives a fillip to reproduc-
tive procesébs in cows,

Improved feeding of cows may account largely
for the attainment of one calf per cow per year by
the present herd. The lack of seasonal effect on
calving intervals suggests that any disparity in
feed between the wet and dry seasons may not be
large enough to affect reproductive activity in
this environment. The high mortality recorded in
cattle 6 months of age was due mainly to heartwa-
ter disease. Animals were exposed to tick infes-
tation when they started grazing after weaning
and, therefore, suffered from heartwater atiack.
Tick control should, therefore, be a priority in
managing these crosses.

Low milkyield and improved nutrition may ex-
plain the apparent shorter intercalving interval
recorded for primiparouscows. The poor milk yield
of first parity cows calving in the dry seasonis an
indication that young and growing cows are less
capable of coping with stressful environmental
conditions. It is obvious that the F, cows are poor
milkers. The bad temperament of the F| cows and
the strong bond observed between them and their
offspring, factorswhich impairmilkletdowninthe
absence of the calf, may account for the failure of
most ofthem to produce extractablemilk. A partial
suckling system whereby calves are used to stimu-
late milk letdown and then consume the residual
milkis, therefore, likely toimprove the milk yield.

The N'Damaisreported to produce up to 500 kg
of milk during lactation which lasts between 150
and 300 days (Payne, 1990). Gyawn, Asare &
Karikari (1988) also reported that imported Frie-
sians kept at the UST Dairy/Beef Cattle Research
Station obtained a 305-day milk yield of 4683 kg
whiletheir offspring produced 2650 kg for the same
period. The Friesian x N'Dama crossbreds could,
therefore, be betterused as dual purpose (meat and
milk) animalsin Ghana. TheF, cows showed better
potential for milk production and may bethe geno-
type to use in systems where the calf is given no
placeinstimulating milk letdown. Data from Preston
(1989) confirm that about 75 per cent of genes from
European dairy breeds are needed in crossbreeds
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to ensure adequate milk letdown, without sti n-
lation from the calf, and to overcome short lacta-
tions.

Conclusion

TheFriesian x N'Dama herd studied showed a good
reproductive performance. Anappreciable amount
of milk could also be extracted from the cows with
75 per cent Friesian and 25 per cent N'Dama
germplasm in the absence of their calves. The
potential for such crosses to be used as conven-
tional dairy animalsin thetropicsis, therefore, high.

The 50 per cent Friesian xN'Dama cows, how-
ever, had poor milk production record under the
present management system. It was suggested
that the partial suckling system whereby the calf’is
made to stimulate milk letdown could be used to
improve milk extractionin the 50 per cent Friesian
% N'Dama crossbreds.
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