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SUMMARY
The performance characteristics of the trypanotolerant cattle breeds, the N'Dama,
Keteku and N'Dama x Keteku, were investigated under commercial ranching
conditions in the Humid Tropics of Nigeria. Age at first calving under the high
tsetsefly challenge and predominantly native range environment was 47.6, 47.0
and 46 mo while average calving interval was 631, 642, and 607 d respectively for
the three genotypes. The number of calves produced per cow was similar in N'Dama
and Keteku but significantly higher in N'Dama x Keteku crossbreds. Most calves
were dropped during the dry season while the average calving rate between 1957
and 1974 was 63.5%. Calf mortality averaged 5% while adult mortality was about
1% thus confirming the adaptability of these trypanotolerant genotypes to the
harsh environment of the Humid Tropics. The annual offtake rates on the ranch
averaged 13.4%.
INTRODUCTION
Cattle production in Nigeria, like most of the other 37 countries in the Tropics
of West and Central Africa, is governed by two major ecological factors. Over
10 million km^ of this subregion is tsetsefly infested. The tsetsefly is the
natural vector of the deadly protozoan disease trypanosomiasis which afflicts
both man and livestock thereby contributing to the poverty, malnutrition and the
chronic animal protein deficiency in Tropical Africa. The other is the distribu
tion and pattern of rainfall which affects forage crop productivity. The drier
northern area of the Zone with patches of tsetse-free Sahel and Northern Guinea
vegetation is where the trypanosensitive Zebu cattle are concentrated. The
sparse vegetation and the consequent overgrazing leads to the disruption of
ecological balance and desertification. The sub-humid and humid zones with
adequate rainfall and longer rainy season is perennially tsetsefly infested. This
precludes the large scale introduction of Zebu and exotic breeds into these more
pasture-productive areas. But few indigenous cattle breeds of the zone are known
to be trypanotolerant. Therefore both the governments of these countries and
international aid agencies have appreciated that the ultimate solution to the
problem of trypanosomiasis and animal production will have to include those
adapted livestock species native to the zone. The Western Nigerian Government
commenced such programme in 1947 by importing N'Dama cattle with the objective of
demonstrating the feasibility of profitable cattle production1in the tsetsefly
infested but pasture productive southern part of Nigeria. The objective of this
report is to provide information on the performance characteristics of these
trypanotolerant cattle breeds under the commercial ranching conditions in the
Humid Tropics of Nigeria, and to investigate the advantages of crossbreeding the
trypanotolerant breeds.
MATERIALS AND METHODS
The Upper Ogun Ranch in the Humid Tropics of Nigeria lies approximately on 8° 10
North of the Equator and 3°42' East of Greenwich at an elevation of 300m above
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sea level. It covers an area of 10 600 ha in the Derived Savannah Vegetation
with mean annual rainfall of 1250mm, temperature range of 20-34°C and relative
humidity range of 27-84%. The rainfall pattern is bimodal and is greatly
influenced by the seasonal migration and pulsation of the rain-bearing Southwest
monsoon and the harmattan-bearing Northeast Trades. The primary vegetation
consists of pockets of rainforest interspersed with Derived Savannah grasses. The
floristic composition includes such economic trees as Daniella and Ogeissus spp.
while the predominant native grasses are the Elephant (Pennisetum spp.), Gamba
(Andropogon spp.) Panicum spp. and spear grass (Imperata cylindrica). The
cultivated pasture spp. on the ranch are Cynodon, Centrosema and Stylosanthes
spp. The ranch is heavily infested with tsetsefly and the Trypanosome spp.
identified includes X 1 brucei, T. congolense and X- vivax.
The trypanotolerant cattle breeds of N'Dama and Keteku were the breed of choice.
The N'Dama cattle, a descendant of the Hamitic Longhorn breed had earlier been
imported from Guinea into Nigeria in 1947 for adaptability studies. The Keteku,
a cross between the Zebu of the North and the West African Shorthorn (Muturu), is
widely distributed in the Derived Savannah Vegetation in Nigeria. The phenotypic
description of various types of N'Dama that were imported into Nigeria had
earlier been described by ILCA (1979). Keteku, on the other hand, is peculiar to
Nigeria although similar types can be encountered along the transitional zones
between the Forest and the Guinea Savannah throughout the West and Central African
sub-region. Basically the 'breed' is evolved and stabilised by crossing Zebu with
West African Shorthorn (Olutogun 1976).
The stated objective of the ranch was to produce beef on free native range
without supplementation. Therefore minimal pasture development programme was un
dertaken and no fertilizer was used on the ranch. The estimated carrying
capacity of the ranch was 2 ha/TLU consisting of 0.2 ha planted pasture, 0.8 ha
improved rangeland and 1.0 ha unimproved rangeland.
Improved rangeland merely
consists of removal of tree canopy for grass growth. The ranch was fenced into
grazing zones with the development of a central handling facility where.dipping,
inoculation and treatments were carried out. Water was pumped into overhead
tanks from Ogun River and reticulated into the grazing zones in the earlier years.
But when the pump broke down animals obtained water from streams when available
or trekked 8 km to Ogun River every other day. Salt licks were available in the
paddocks and animals were divided into breeding, weaners and fattening herds.
Mating was allowed throughout the year and consequently calving occurred all the
year round. Multiple siring system was adopted on the ranch. Calves were
permanently identified within 48 h of birth and weaned between 7 and 9 mo. But
calves not needed for breeding were castrated at weaning while the heifer calves
were seperated. Heifers were transferred to the breeding herd at 2-3y of age
although bulls had access to the heifers at all times. There was no culling
policy. All the necessary vaccination programmes were undertaken and antihel
minthic treatments carried out monthly.
For this investigation 14,482 calving records between 1957 and 1974 were analysed
for reproductive parameters.RESULTS AND DISCUSSION
Calving distribution: Fig. 1 shows the average monthly calving distribution
and the mean monthly rainfall on the ranch between 1954 and 1974. The highest
number of calves were dropped during the dry season months of November through
March of each year. In an earlier study of the Upper Ogun data, Steinbach and
Balogun (1971) found the highest conception rates at the beginning of the rains
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Table 1.

Reproductive characteristics of trypanotolerant cattle breeds on
a commercial ranch in the Humid Tropics of Nigeria.

Trypanoto
lerant
Genotype

Age at first calving (mo)
n
X
SD

Calving Interval (d)
n
X
SD

Calves/cow
n
x
SD

N 'Dama

1787

47.6

16.0

1094

631

357

1787

2.6

1.9

Keteku

353

47.0

15.3

192

642

500

353

2.6

2.2

42.6**

14.4

296

607

295

372

3.7* 2.4

46.8

15.6

1586

628

367

2512

Keteku x
N 'Dama

372

T o t a l

2512

**P<.01

2.8

2.1

* P<.05

Fifty-seven percent of crossbred heifers but only 35 and 42% of N'Dama and Keteku
dropped their first calves at 42 mo. Conversely 19,23.5 and 32 percent of
crossbred, Keteku and N'Dama heifers respectively did not produce their first
live calves until after 54 mo. While this showed that selection were not carried
out in the herd in respect to reproductive performance, it also reflected the
superior reproductive performance of the cross-breds.
The average number of calves produced by each genotype during comparable ages are
also shown in Table 1. The average for the herd was 2.8 calves while crossbreds
cows produced about 3.7. Thus the number of calves produced by the crossbred
cows is significantly (P <-.01) higher than the purebreds.
Table 2.

Percentage distribution of age at first calving of trypanotolerant
cattle breeds in the Humid Tropics of Nigeria.
Trypanotolerant Genotypes

Age range

About 24 mo
25 - 30
31 - 36 mo
37 - 42 mo
43 - 48 mo
49 - 54 mo
Above 54 mo
T o t a l

N 'Dama
(n = 1787)

Keteku
(n = 353)

Keteku x N'Dama
(n = 372)

2.0
5.0
5.0
23.0
21.0
12.0
32.0

3.0
5.0
11.0
23.0
18.5
16.0
23.5

5.0
10.0
19.0
23.0
18.0
6.0
19.0

100.0

100.0

100.0

Calving, Mortality and Offtake Rates: Data on calving rate, mortality and
offtake rates are shown in Table 3. The assumption in calculating calving rates
on the ranch is that all mature cows and heifers had access to the bull. But
the rate excluded abortions and all calves dying before registeration. This
method will however underestimate the actual calving rate. The mean calving
rate for the 21y period is 63.5%. This figure is higher than the 50% average
calving rate reported by Werhahn et al (1964) for the traditional herds in
Nigeria. Since there were evidences of reproductive disease (Esuruoso, 1973)
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Months
Fig. I . Monthly rainfall and calf crops
at upper Ogun ranch.
in April and the lowest in July. This observation implies that the calves were
dropped in the dry months of November through March of the following year. The
highest conception rate at the beginning of the rain may be connected with the
succulent and nutritive grass growth.
Age at First Calving, (AFC) Calving Interval and Calves/Cow.
Shown in Table 1 are the age at first calving, calving interval and average
calves/cow for the trypanotolerant breeds in the Humid Tropics and under heavy
tsetsefly challenge in Nigeria. N'Dama heifers calved first at 47.6 mo while
comparable figures for Keteku and N'Dama x Keteku were 47 and 42.6 mo respec
tively. Thus the trypanotolerant crossbred calved 5 mo earlier than the N'Dama.
The average calving interval for N'Dama and Keteku were similar while their
crossbred calved 24-35 days earlier than the purebreds. In West and Central
African subregion AFC varied from 30 to 54 mo depending on the level of tsetsefly
challenge and management system (ILCA, 1979). But on similar privately-owned
commercial ranch in Zaire, AFC was reported as 30 mo (ILCA, 1979) for N'Dama and
N'Dama x Jersey while Touchberry (1967) reported 39 mo for Sierra Leone N'Dama.
Fall £t al_ (1984) obtained 39.8 mo in Senegal while ILCA (1979) reported 41 mo
in Nigeria in similar environment but with different management system. The long
calving intervals obtained on the ranch excludes abortion rate which could be
fairly high under heavy tsetsefly challenge (Murray et aJ. 1984) and in
Brucellosis-infested herd (Esuruoso, 1973). Percentage distribution of AFC
shown in Table 2 confirms the advantage of crossbred trypanotolerant genotype
over the purebreds. At 30 mo 15% of crossbred heifers had dropped their first
calves while cnly 7 and 8% calved in N'Dama and Keteku heifers respectively.
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and heavy tsetsefly challenge on the ranch, it appears that this calving rate is
related to adaptability of these genotypes in the environment, in spite of the
significant variations between the years.
Table 3.

Year

Calving, Mortality and offtake rates of trypanotolerant cattle
breeds on a commercial ranch in the Humid Tropics of Nigeria.

Calving rates
(%)

Calf
Mortality
(%)

Adult
Mortality
(%)

Offtake
(%)

1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974

63.2
48.1
87.0
67.2
83.5
76.7
62.7
64.6
63.8
55.2
56.9
58.4
63.7
65.7
51.6
62.2
38.0
53.8

11.2
8.7
3.7
2.3
2.2
6.5
1.7
2.2
3.4
3.1
2.5
2.5
4.3
4.3
4.6
4.3
8.5
7.5

0.7
0.4
0.2
0.5
0.6
0.6
0.8
0.4
0.5
1.5
1.0
1.8
1.8
0.7
0.9
1.2
1.7
2.6

4.6
3.8
2.0
11.6
9.8
7.9
5.2
7.3
8.8
13.9
7.4
20.0
53.8
21.5
9.0
11.6
9.6
23.3

Mean

63.5

4.6

1.0

13.4

Calf Mortality varied from 1.7% in 1963 to 11.2% in 1957. High mortality rates
were recorded in calves during the earlier years and also after the drought
years of 1972-73. Although the average calf mortality on the ranch is 5 percent
comparable results in N'Dama herds in Sierra Leone was 7% (Touchberry 1967)
while Fall et al (1984) reported 11 percent in Senegal. Research reports in
developed beef industries of Europe and America showed that 51% of calves died
within 24 h postpartum while another 12% were lost between 24 and 72 h after
birth. Calf Mortality prior to calf identification and registration were never
recorded on the ranch.
Adult mortality was unusually low on the ranch at an average
is probable that these were understated because after the 1972/73
drought years, an exceedingly large number (500) of adult animals
missing or dead. This may be due to cumulative understatement of
mortality rates in adults on the ranch.

of 1%/y. It
Sahelian
were declared
actual

Shown in Table 3 is the offtake rates from 1957 to 1974. It varied from
2 percent per annum to 53.8 percent in 1969. The average annual offtake rate
is 13.4%. The large variation in offtake rates reflected lack of a coherent
culling policy on the ranch. It appears animals were unnecessarily left on the
ranch just to make up numbers. The ranch management was however compelled to
destock in 1969 because of severe degradation of the vegetation. In a highly
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developed beef industry with an effective calving rate of 80-90% the expected
annual offtake rate is 26-38% while in a commercially viable operation with a
calving rate of 60-75% the offtake should be between 15 and 23%. But at a
subsistence level of operation and a calving rate of 30-50% the expected offtake
rate can only be 5-12%. Thus the Upper Ogun herd is slightly above the
subsistence level.
CONCLUSION
Despite the heavy tsetsefly challenge, poor nutrition and deterioration of animal
husbandry practices at the Upper Ogun Ranch, the trypanotolerant cattle breeds
of N'Dama, Keteku and their crosses survived, calved fairly regularly and
produced beef at above subsistent level in the Humid Tropics of Nigeria.
Unregulated increases in cattle population without comparable increases in
management efficiency reduced the potential productivity of these trypanotolerant
genotypes. With significant improvement in nutrition and management coupled
with selection for increased performance in the harsh environment, the trypano
tolerant breeds of West and Central Africa can contribute to the alleviation
of the animal protein shortages in the sub-region. Crossbreeding within the
trypanotolerant genotypes may also improve productivity through heterosis in
reproductive traits.
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