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Summary 
Results of observations on production characters of cattle in Ghana (N'Dama, West African Short­
horn and Sokoto Gudali) are presented and discussed. It is concluded that at present the major 
limiting factors to beef and milk production are environmental, rather than genetical in nature. 
With proper feeding and management practices milk yields can easily be doubled and reasonable 
growth rates obtained. Under practicable conditions the local type of West African Shorthorn is 
able to produce sufficient milk for calf and family needs. 
As the types of cattle under observation are small in size and low in weight, comparison of pro­
duction data with those of other types of cattle should be relative to body weight. 

1. Introduction 
The cattle population of Ghana is believed to be approximately one half million head. 
Over three-quarters of this total are found north of lat. 9° N, the remainder being 
located in the southern savanna, around lat. 6° N and in scattered lagoon areas along 
the coast. Imports of cattle for slaughter amount to almost 100 000 head per annum. 
This indicates that an expansion of the beef-cattle industry in this country is desirable 
from the point of view of national economy. 
Very few data on production characters of cattle in Ghana and more generally, in 
West Africa, are available. In order to collect more information on this subject, a 
series of observations was started at the Agricultural Research Station Nungua, a 
research station of the Faculty of Agriculture, University of Ghana. This station is 
situated on the Accra Plains, which form part of the southern savanna area. Some 
of the more important factors studied are: birth weight, growth rate, age and weight 
at sexual maturity, age and weight at maturity, calving interval, age at first calving, 
milk yield, and the effects of different levels of feeding and management on these 
characters. As these observations started in 1957, only a few preliminary conclusions 
are possible. 

2. Material and methods 
Climatological data of the station may be summarized as follows: Mean annual rain­
fall 26 inches, but extremely erratic in nature, ranging from 17 to 47 inches. More 
than half of the total annual rainfall occurs in the period April to June, the main 
peak being in May-June; a second smaller peak occurs in October. Mean monthly 
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temperature (15.00 hrs) ranges from 77° F in June to 87° F in March. Mean month­
ly relative humidity ranges from 60—80 % at 15.00 hrs and slightly higher at 
09.00 hrs. 
Three different types of cattle are available at the station, viz. West African Short­
horn, N'Dama and Sokoto Gudali. The first two are considered to be taurine-type, 
non-humped cattle, whereas the third is of Zebu origin. The West African Shorthorn 
on the station is of an intermediate type, as found on the Accra plains. They are 
larger and heavier than the West African Dwarf cattle, kept mainly in the lagoon 
areas; they are believed to contain a moderate amount of Zebu blood. The N'Dama 
type was imported from NW Ivory Coast, adjacent to Guinea and the Sokoto from 
North-western Nigeria. 
Cattle are grazed day and night on the station and have access to silage during the 
worst part of the dry season. Mineral licks are as a rule available throughout the year. 
In order to build up the number of cattle at the station quickly, calving occurs 
throughout the year. Calves are weaned on a basis of age and body weight, the 
criteria being not necessarily identical for the three types. In future a restricted 
breeding season will be applied, facilitating management requirements. 
Besides the three types already mentioned, a Jersey bull has been introduced for 
cross-breeding with the three local types. The first generation of crossbreds is now 
available, but has not yet reached the stage where the milk yield can be recorded. 
They are therefore not included in this report. 
Calves are weighed and measured weekly up to six months of age, thereafter at 
monthly intervals up till one year of age and then quarterly until their second calf 
is born, or until they are disposed of in the case of bulls or bullocks. 

3. Results and discussion 
Relevant data, recorded during the past four years, are discussed under the follow­
ing headings, which, however, inevitably overlap in some cases. 
3.1. Body weight 
3.2. Growth rate 
3.3. Milk yield 
3.4. Reproductive efficiency 
3.5. Dentition and age 

3.1. Body weight 
A summary of body weights is presented in TABLE 1. It can be seen that the body 
weight of the N'Dama is comparable to that of the West African Shorthorn of the 
type present at the station. The West African Shorthorn is a very heterogenous type, 
with a body weight ranging from only slightly more than the West African Dwarf 
Shorthorn, reported as 365 lbs. for mature cows (MONTSMA, 1959), to weights ap­
proaching those of West African types of Zebu, such as 727 lbs. for Sokoto cows 
in TABLE 1 and 750 lbs. for White Fulani cows (JOSHI et al., 1957). 
No absolute value should be attached to these body weights. This character is strong­
ly affected by the plane of nutrition; trials at the station, in which different levels 
of supplementary concentrates were applied, indicate that body weights can easily 
be raised by 25 percent. None the less it is clear that the N'Dama and West African 
Shorthorn types are small-sized, light-weight animals, a fact to be borne in mind, 
when stocking rates, carcass weights and the like are considered. Comparison with 
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larger types is therefore only possible on a relative basis, such as beef production 
per acre or milk yield per 100 lbs. body weight. 
As the Sokoto Gudali is a more recent acquisition at the station, not enough ani­
mals are available yet to provide reasonable average values. Several descriptions of 
the type have appeared recently (JOSHI et al., 1957; FAULKNER and EPSTEIN, 1957). 

3.2. Growth rate 
TABLE 1 and FIG. 1—4 give an indication of average growth rates of cattle on the 
station and also of the effects of level of nutrition and season of birth. Because of 
the low body weight of the N'Dama and West African Shorthorn types, body weights 
at different ages have been expressed in relation to birth weight. 
It is emphasized again that these data have little absolute value. It can be seen in 
FIG. 4 for instance that better feeding will increase the growth rate by as much 
as 40—50 %. FIG. 3 indicates that the growth rate is closely related to the milk 
yield of the dam, and that a supply of concentrates to the suckling calf, though im­
proving the growth rate, is an inadequate substitute for milk. It depends on the price 
of milk and the cost of concentrates, however, as to which method of rearing is 
most profitable. The salient point is that these calves showed a considerable response 
to both treatments. It should also be borne in mind that the benefits from adequate 
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FIG. 2. Effect of season on growth rate. Average of the three types; average of 
90 animals, bulls, bullocks and heifers 

feeding during the suckling period are only fully achieved if the calves are well cared 
for after weaning. 
During the suckling period a conversion efficiency of 12—13 lbs. body-weight in­
crease per 100 lbs. of milk was recorded. This compares favourably with other 
breeds, including European types, where a ratio of 10 lbs. per 100 lbs. of milk is 
considered to be very reasonable. 
FIG. 3 suggests also that conversion becomes less efficient with a high level of milk 
intake, particularly in the case of the Sokoto. This does not automatically imply 
that such high levels of milk intake are economically always less attractive. If a 
market for veal should become established, for instance, this form of meat pro­
duction might show great promise. It should be noted, however, that conversion rates 
also decrease when milk intake becomes very low. It was found that conversion 
rates were on average 8 % higher at an intake level of 10 lbs. per day than they 
were at a level of 6 lbs. per day. Put in another way, a 75 % increase in milk yield 
resulted in a 7 % increase in conversion rate. This indicates that the lower milk 
yield resulted in sub-optimal growth, whereas the higher milk yield was no longer 
a limiting factor in the growth of the calves. 
Average body weights at eight months of 305, 340 and 470 lbs. respectively for 
N'Dama, West African Shorthorn and Sokoto have been recorded under a better-
than-average feeding regime at the station. These data indicate that these types of 
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FIG. 3. Relation between milk yield of dam and growth rate of calf. Effect of con­
centrate supplementation on milk yield and growth rate 

Milk yield: , u supplement Growth rate;, t high milk yield 
no supplement low milk yield + supplement 6-26weeks 

0 a low milk yield only 

cattle are adaptable to more intensive forms of beef production. Maximum body 
weights at eight months were 340, 360 and 550 lbs. respectively for the three breeds, 
indicating a high degree of variation in these cattle, which have never been bred 
with a view to beef or milk production, and the level of beef production one might 
expect were this improved feeding regime to be combined with selective breeding. 
FIG. 1 indicates a slight seasonal variation in birth weight, which the author con­
siders of little importance under present conditions. It is possible that a heavier calf 
will be able to consume more milk than a small calf, but this situation only occurs 
when the milk yield of the dam reaches a level higher than the calf's intake capacity. 
Although it is clear from FIG. 4 that growth rate is relatively higher in calves with 
a low birth weight, the effect of season of birth on growth rate is quantitatively 
more important. 
Percentage growth rate in FIG. 1 is, irrespective of birth weight, higher in the rainy 
season than in the dry season. From April until October the growth curve is above 
the birth-weight curve, whereas from November till March it is below this curve. 
From FIG. 1 it would appear that the best growth rates are obtained from calves 
born from April to June. As only 107 calves born in four years were involved the 
absolute value of these curves should not be overestimated, particularly as dry-season 
conditions vary considerably from year to year. Moreover, calves born in May-June 
have to be weaned towards the beginning of the dry season, which is obviously not 
the most suitable time of year. Also, it is desirable for several reasons to restrict 
the calving season to approximately three months. Further research to assess the most 
favourable calving season is therefore one of the first requirements. 
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FIG. 4. Average birth weight of the three Ghanese types compared with some other 
breeds, actual and relative to N'Dama. Percentage growth rate for the same 
breeds or types and effect of supplementation of dam in the Ghanese types 
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If the above-mentioned body weights of 340, 360 and 550 lbs. at eight months of 
age are expressed as percentages of birth weight, we arrive at maximum growth rates 
of 895, 800 and 833 % of birth weight, respectively for the three types. Hereford 
cattle on a private farm in Ohio, USA, are reported to weigh 431 lbs. at 230 days, 
i.e. 600 % of their birth weight (SWIGER, 1961). On the station the suckling calves 
grow at a rate of nearly one lb. per day. FIG. 2 indicates the importance of an 
adequate level of feeding in the post-weaning stage. Over-all weight gain of the 
cattle on the station is very disappointing, viz. just over 0,4 lbs. per day. This is 
mainly due to seasonal depressions. Further consideration of this curve suggests that 
the growth potential of these two types is reasonably high, since growth is considerable 
during the periods of abundance. Results of dry-season supplementation trials show 
the same trend. It is therefore considered possible to achieve a growth rate of ap­
proximately 0,8—1,0 lb. per day throughout the year, as far as the animals' growth 
potential is concerned. This implies that with adequate feeding throughout the year 
a slaughter animal can be produced in about half the time required without sup­
plementation, i.e. a doubling of the rate of turn-over. More experimental evidence 
is, however, required. 
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3.3. M i l k  y i e l d  
Few data on milk yield of West African types of cattle are available. (JOSHI et al., 
1957; FAULKNER and EPSTEIN, 1957; FAULKNER and BROWN, 1953; DOUTTRESSOULLE, 
1947; a.o.). The few data that are available, are usually obtained under experimental 
station conditions, and it is seldom clearly stated under what levels of feeding and 
management the production data were obtained. FIG. 5 gives an indication of milk 
yields obtained at the station under two different levels of nutrition. These milk yields 
were recorded by suckling the calves thrice daily for approximately twenty minutes 

FIG. 5. Effect of supplementation on milk yield. Cows without supplementation were 
not milked after 6 months, as daily yield was too low 
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and weighing them before and after each suckling *. Six animals of each of the three 
types were involved in each trial. The lower yields occurred mainly in the dry season 
when the cows received only the station's dry-season ration (grazing if available, 
otherwise maize- or maize-and-bean silage and a very small amount of concentrates 
at the height of the dry season). The higher yields were recorded on cows that 
calved towards the end of the dry season. These cows were supplemented with four 
lbs. of a maize-groundnut cake mixture per day during the later stage of pregnancy 
and throughout the lactation period. Average, maximum and minimum yields are 
presented in TABLE 2. These data indicate that milk yields in trial I were low, com­
pared with yields in temperate areas, but also that they could be substantially raised 
by means of better feeding (trial II). One should bear in mind that the average 

1 As information on this procedure was very scanty when these trials were contemplated, it was 
decided to weigh the calves each day of the trial. After considering the results of these trials it 
appeared that reliable data for total milk yield can be obtained by weighing the calves on two 
consecutive days each week, or even by weighing one day a week. This information applies to the 
Nungua station and may need adaption if management conditions differ. Similar results are now 
reported from East Africa (LAMPKIN and LAMPKIN, 1960), and South Africa (HEYNS, 1960). 

Ne th. J. agric. Sei., Vol. 11 (1963) No. 5 (November) 371 



G. MONTSMA 

TABLE 2. Milk yield in a 26-weeks lactation period in three cattle types at the Agric. 
Res. Sta. Nungua (see text) 

Trial No. N'Dama W.A. Shorthorn Sokoto Gudali 

I II I II I II 

Minimum 924 1422 646 1640 1137 2054 
Maximum lbs. 1128 1864 1030 1879 1585 3233 
Average lbs. 1015 1594 846 1724 1330 2599 
Difference lbs. 579 878 1269 
II—I (aver.) 
(II—I) : I 0,57 1,04 0,95 

body weight of the types of cattle under consideration is also much lower than that 
of most temperate breeds. If in trial II the 252-day milk yields are expressed in 
relation to body weight, average yields per 100 lbs. body weight are 295, 300 and 
335 lbs. respectively for N'Dama, West African Shorthorn and Sokoto. Maximum 
milk yields, expressed likewise, are 416, 430 and 458 lbs. respectively. These latter 
yields are not extremely low, compared with a yield of 590 lbs. per 100 lbs. live 
weight, in a 305-day lactation period, for the British Dairy Shorthorn, or with 450 lbs. 
for the South Devon in Britain. (Farmer & stockbreeder, 1957). When comparing 
these yields one should take into account that the lactation period of the Dairy 
Shorthorn is considerably longer, that the West African types have not been selected 
for milk production and that the environment in which the West African types have 
to perform is not conducive to high milk production. Further discussion of this point 
may be found elsewhere (MONTSMA, I960, 1962). 

In considering milk yields, it is necessary to indicate the purpose for which milk 
is to be produced, e.g. to rear the calf, to provide milk for local consumption, or 
for one or other form of dairy industry, since each level of production has its own 
particular requirements. For the rearing of a calf a milk yield of approximately 
1000 lbs. in the case of N'Dama and Shorthorn, and 1500 lbs. in the case of the 
Sokoto may be considered adequate. But if a human family has to be supplied with 
fresh milk, an additional 1000 or 1500 lbs. would be required. Finally, a dairy 
industry would need yields of quite a different order — 6000 lbs. or more — in 
order to work economically. 
The data presented suggest that the three West African types of cattle under con­
sideration are able to meet the first two requirements if well managed and well fed. 
The West African Shorthorn is capable of yielding 2500 lbs. of milk under a nutri­
tional regime which the author considers practicable in Ghana. Problems for a dairy­
ing enterprise in this country are too manifold to be discussed exhaustively within 
the scope of this paper. It is suggested, however, that the major difficulties might 
well arise at the processing rather than at the production stage. Furthermore, a high 
milk yield can only be achieved by means of first-class grazing facilities combined 
with considerable supplementation with concentrates, particularly under high atmos­
pheric temperatures. Therefore, this form of production renders the animal more 
competitive for human foodstuffs. 

3.4. Reproductive efficiency 
Again little is known with regard to the reproductive efficiency of cattle in Ghana, 
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but it is generally assumed to be low. A recent survey in Northern Ghana reports 
that in the district North Gonja cows have one calf every two years on average, 
and that in N.W. Ashanti only 30—35 % of the cows calve during the year (Anon, 
1960; HUTCHINSON, 1960). 
Several reasons can be suggested to explain this low reproductive rate. Firstly, an 
extreme phosphorus deficiency of the vegetation in large areas. Secondly, dry-season 
depressions because of lack of nutrients, particularly vitamin A. Thirdly, an inherent 
low level of fertility of the local stock. 

3.4.1. Calving interval 
FIG. 6 presents data on the calving percentages of the three 'breeds' at the A.R.S. 
Nungua, based on calving interval. Average calving percentages are 85, 83 and 76 % 
respectively for N'Dama, West African Shorthorn and Sokoto; these are equivalent 
to calving intervals of 14,2; 14,5 and 15,8 months respectively. These values are 
based on calvings recorded over five years in case of N'Dama and West African 
Shorthorn, but three years only in case of the Sokoto. It is expected that calving 
percentages will increase in future years, present figures having been lowered by 
inclusion of some very old animals, that are now being culled. In the case of the 
West African Shorthorn for instance the calving percentage rises to 99,8 if seven 
old and chronically barren cows are excluded. On average, 85 % of all cows calve 
within 18 months and 36 % within 13 months. In the N'Dama and West African 
Shorthorn types 45 % of all cows calve within 13 months, i.e. a calving percentage 
of 92. 
In FIG. 7 calvings are arranged according to season. It can be seen that, although 
originally few calves were born in January-March, on average calvings are distrib­
uted fairly evenly over the year, if the breeding season is not restricted by man. 
For a good understanding of these trends it is necessary to realize that P-deficiency 
is unlikely on the station and that cows are supplemented during the dry season. As 
under these conditions calving rates are reasonable it is likely that low reproductive 
rates are largely due to environmental limitations. 

3.4.2. Age at first calving 
Average age at first calving on the station is at present three years for West African 
Shorthorn heifers, ranging from 2,3—3,8 years. Not enough calvings are as yet avail­
able in the two other breeds. This wide range in age at first calving occurs, because 
heifers are bred mainly on a basis of body weight, rather than age. West African 
Shorthorn and N'Dama heifers are mated when they reach a body weight of approx­
imately 450 lbs., and Sokoto heifers at around 500 lbs. The age at which they reach 
'mating weight' is mainly determined by the nutritional regime, i.e. milk yield of dam 
and post-weaning feeding conditions. This 'weight-for-age' criterium contains a certain 
measure of selection for adequate milk yield and earlier maturity. 
Sexually, these types are rather early maturing. Calves have been noted to come on 
heat at eight months of age, if well fed, and one heifer by mistake conceived at 
eleven months of age. This means that it depends almost entirely on the regular 
availability of food, whether the heifer can be bred early or not. Present policy at 
the station is to breed heifers early, even at weights around 400 lbs., for N'Dama 
and West African Shorthorn, and not to breed them again for at least six months 
after the first calving. Results sofar suggest that the heifers develop better under 
this regime, provided no nutritional stress occurs. It is anticipated that heifers will 
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FIG. 7. Number of calvings in relation to season. Cumulative. Originally no calvings 
in the dry season. After dry-season supplementation a more even distribution 
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be capable of calving at 27—30 months of age on average, without undue stress 
on their development and general well-being, provided an adequate food supply is 
available throughout the year. This, together with a calving interval of not more 
than one year would support a reasonable rate of turn-over. 

3.5. Dentition and age 
Environmental conditions appear to have a profound effect on several production 
characters, dealt with in previous sections. Data on dentition, recorded on the station 
so far, suggest that this character is very little affected by the environment. A few 
relevant data for N'Dama and West African Shorthorn types on the station are : 
Birth : 2—8 temporary incisors 
1 month : 8 „ „ 
2 years : first pair of permanent incisors erupt 
2,5 years : second „ „ 
3 years : third 
3,8 years: fourth „ „ 
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Differences between the two types are negligible. Females are usually one to two 
months later. The above mentioned data are comparable with those for cattle in 
other countries (MILLER and WEST, 1956). A wide variation exists between individ­
uals, however, which moreover is not consistent, i.e. the first pair of permanent 
incisors may appear as early as 1,8 years, whereas the second pair may erupt as 
late as 2,8 years in the same individual. Likewise the number of temporary incisors 
visible at birth bears no relation to the time of eruption of the permanent teeth. 
Correlation between body weight and age of eruption of the first pair of permanent 
incisors was found to be very low and not significant. Dentition is probably a better 
indication of chronological than of physiological age. 
It was found that in a few cases several permanent incisors are cut before the milk 
teeth have disappeared. One heifer, for instance, was found to possess six perma­
nent and five temporary incisors. The type of diet will possibly have influence on 
the time of eruption of the permanent incisors and in general on wear of teeth. 

4. General discussion 
The foregoing observations are not extensive enough to draw many definite con­
clusions. 
Assuming that actual production is based on genetic potential and environmental 
conditions, data obtained suggest that under present circumstances the environment 
rather than the animal's productive potential is the major limitation to higher pro­
duction. FAULKNER and BROWN (1953) come to a rather similar conclusion. Workers 
in several countries are presently engaged in assessing ratios between environmental 
and genetic limitations (WIENER, 1960; BRUMBY, 1959; LAMPKIN and LAMPKIN, 1960). 
As most of that work is being done on animals selected either for beef or for milk 
production, it is likely that the genetic part will play a less important part in their 
findings than it will in the West African types of cattle under observation, the latter 
being neither selected for milk nor for beef production and displaying a very large 
individual variation with regard to these characters. 
Conditions as at present prevailing in large parts of Ghana's savanna areas require 
first of all a strong and hardy animal, capable of survival. Only when these condi­
tions are improved, selection for better production, which is likely to entail the 
sacrifice of some of the animal's hardiness, will become possible. 
As the present environment appears to be the major impediment to higher levels 
of production in the local types of cattle, adapted as they are to these conditions, 
it is unlikely that this same environment would be conducive to high production 
in imported stock of improved (refined) strains. Introduction of such improved types 
is therefore considered premature. Results obtained on experimental stations in Ghana 
and elsewhere may be encouraging, but they are at present and for many years to 
come unobtainable under farmer's conditions. 
It seems therefore logical to improve the environment, particularly the feeding regime 
throughout the year, up to a level where the local types of cattle do no longer 
respond to further improvements, because of their genetic potential. At that level 
introduction of already improved types merits fresh consideration. This does not 
incur that no selection must be practised while the environment is being improved. 
Improvement of conditions and of stock should be gradual and concurrent, maintain­
ing equilibrium between the two. 
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