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ABSTRACT
A review of some major cattle breed evaluation and genetic improvement experiments, particularly
in the post-independence period up to 1990, was made. There was no clearly defined policy on
genetic improvement of livestock during the period; hence, breed improvement efforts were
uncoordinated. The Ministry of Food and\griculture, the Faculties o&griculture at the universities
and theAnimal Research Institute were the majoganizations that showed interest in breed
evaluation and genetic improvement of cattle in Ghana. The programmes involved the use of Zebu
x Taurine (e.gWhite Fulani xWestAfrican Shorthorn) crossbreds, exotic x local (e. g. Friesian x
Sanga), or purebred exotics (e. g. Friesian). The exotics and their crossses had better growth rates
and milk yields than the local or indigenous breeds. The former genetic groups also had poorer
adaptation to the local environment. It was concluded that the very elaborate breed evaluation and
genetic improvement experiments conducted by the universities were limited to stations, resulting
in little or no impact on the production system. The experiments of the Ministry of Food and
Agriculture were the most successful, as the Sanga progeny from the Zedurie crossbreeding
projects was adopted by farmers in all cattle-rearing regions in the coulttryas also concluded
that, from point of view of adaptation and expenditure required for importation, genetic improvement
of cattle should be based on the available adapted indigenous breeds, Wasigljrican Shorthorn
and the Sanga. Within breed selection and crossbreeding, including the use of exotics, were available

options. The need for clear breeding objectives was emphasized.
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Introduction Materialsand methods

The Republic of Ghana lies on the Greenwiclfficials of the Ministry of Food anglgriculture
Meridian, between the 5th and 12th parallels norttMOFA) and Amrahia Dairy $ation were
of the Equator on the coast\WWestAfrica. The interviewed in 1989 irAccra. A lot of the
country has an area of 238,540%mith a human information reviewed was grey literature in
population of 14.2 million (Ghana Statisticalmicrofiche format at the Library of the International
Service, 1987). There are an estimated 1.3 millidnivestock Centre foAfrica (ILCA) in Addis
head of cattle in GhanaAP, 1988).The ratio of Ababa, Ethiopia, in 198% microfiche reader was
cattle to man (1:11) clearly reflects low availabilityused to access the grey literature originally
of cattle products. collected by ILCA.

A range of vegetation, from Sudano-Guinean
savanna woodland and coastal scrub grassland, Poalicy
through moist semi-deciduous forest to tropicaln 1992 a workshop was held to develop livestock
rainforest, occurs in Ghana (Benneh, 1986). Thereeding policy for Ghana; and by 1995, Breeding
transitional and forest zones support a biomadg¥licy andAnimal Breeding Plans (Okantah &
production of 2.9 to 17.5 tonnes DM per ha (ARIBoa-Amponsem, 199Zhunuet al.,1995) had
1972).Annual rainfall ranges from 750 mm in thebeen worked out for the Republic of Ghana. The
savanna zones to 2000 mm in the forest zong®ain thrusts of the cattle breeding policy of 1992
Internal and external parasites are the maj@nd breeding plans of 1995 wete select and
causes of livestock mortalitContagious bovine develop theWestAfrican Shorthorn as a beef
pleure-pneumonia (CBPP) and Brucellosis havanimal, to develop the Sanga as dual-purpose
been the major epizootic diseases (Boadu, 197dattle, and to develop Exotic (dairy) x Sanga
Annan, 1984Yeboah, 1977)TheWestAfrican  crossbred cattle for milk and meat production.
Shorthorn (WAS or WASH), the indigenous Previously the general government policy on
breed, constituted about 79 per cent of cattle iivestock production in Ghana was to increase
Ghana (MOR, 1987). domestic meat production to reduce imports and

Livestock contributes about 10 per cent ofmove toward self-sufficiency in animal protein.
agricultural GDP and offers opportunity for The policy was loose and only provided some
expansion. Livestock research, particularlyeneral guidelines.
ruminants, has remained in the fields of health There was no clearly defined policy on genetic
and nutrition, whilst there is a widely held beliefimprovement of livestock (Okantah, 1989) for the
that indigenous or local livestock in Ghana, foperiod under review Thus, cattle breed
example cattle, are of poor genetic potential. Thégnprovement efforts were uncoordinated, and
paper attempts to review some major cattle breefistitutions interested in genetic improvement
evaluation and genetic improvement experimenisursued individual goals. In general, there were
undertaken in Ghana, particularly in the posttwo cattle breed improvement proposals with
independence period up to 1990. The informatiogiifferent objectives in Ghana by 1990.
collated would serve as hindsight for future cattle TheAnimal Research Institute (ARI) favoured
breed improvement programmes in Ghana. Similafevelopment of the traditional system into a proper
reviews have been reported for La Cote d'lvoirglual-purpose systemThe goal of theARI
(Lentenneur 1978) and Nigeria (Ngere, 1982;proposal was 50:50 local to exotic dairy breed
Osinowo, Ikhatua & Ehoch&982), while Okantah genotype with continuous selection to support
(1990) provided a selected review for tvest  the milk production system in agropastoral herds
and CentralAfrican countries offhe Gambia, on theAccra Plains (Okantah, 1980a, 1980bhe
Cameroon and Ghana. project was started in 1989 in collaboration with
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the Ministry of Food and\griculture which overnight effectively prevents calves from
maintained a pure Friesian herd atAtsrahia suckling their dams and, therefore, facilitates
Station. A smallholder herd milk recording milking the next morning. The Fulani herdsman
scheme wastarted by thé\RI in 1988 to aid is partially paid in kind through extraction of milk.
selection (Okantah, 1990a, 1990b). Practically all herds managed by Fulani are milked
The objective of the breeding programme opartially. Milk let-down is induced by a brief
the University of Ghana was to improve beef cattlperiod of suckling by calf, which is then tied to
production. The final genotype envisaged wasane of the forelegs of the cowDuring the dry
composite of four breeds, comprising 37.5 per ceseason, milking is done early in the morning and
local (1 breed) and 62.5% exotic (3 breeds). cattle sent on long treks for grazing, returning
the time to this revieythe N'Dama, Red Poll and late in the evening (Okantah, 1990a). In the north
Santa Gertrudis had been used in two exotic sithe practices are similaand cattle graze around
breed lines (Anon., undated). the outskirts of village farming communities.
The Ministry of Food andgriculture also had Mating is uncontrolled as bulls run with cows all
its own breeding work on the ground. Theyear round. Excess males are usually castrated.
Ministry frequently imported exotic breeds from
Europe andAustralia. Trypano-tolerant cattle, Breed evaluation and improvement experiments
N’'Dama, were imported from othéfestAfrican  The Ministry of Food andAgriculture, the
countries, Gambia and Guinea. The Ministry oFaculties oAgriculture, and thAnimal Research
Agriculture maintained cattle breeding stationsnstitute are the major bodies that have been
in strategic regions of the country (E.Mallet, interested in breed evaluation and genetic
1989; personal communication). The functiongmprovement of cattle in Ghana. In general, three
of the breeding stations were provision ofpproaches to breed improvement recognised are
extension services, production of improvedgrogrammes involving the use of ZebWlaurine
breeding stock, and multiplication and supply otrossbreeds, exatic x locals, or pure-breeding

improved breeding stock to farmers. exotics.
Breed improvement projects undertaken by the
Cattlemanagement systemsin Ghana Department oAnimal Husbandry of MO are

The traditional cattle-rearing areas in Ghana ameot well documented. During the 1960s, there
the northern and coastal savannas. In theere 40 livestock breeding stations spread
northern parts of Ghana, cattle are held by one oountrywide across all ecological zones in Ghana
several families and herded by migrant FulanfH. H. Hesse, 1989; personal communication). The
people. On the coastal plains, cattle belong toreeding stastions were reduced to 12 in 1989.
individual absentee owners who hire the servicebhe breeding stations undertook crossbreeding
of Fulani herdsmen. The Fulani husbandryf the Taurine breeds, N'Dama alidestAfrican
practices on theéAccra Plains have been Shorthorn with imported Zebu breeds, Gudali and
described by Okantah (1974, 1990a). The cattM/hite Fulani (Bunaji). The crossbred Sangas and
are held in smallholder farms of 20 to 250 hefad. some pure Zebus were distributed to farmers. The
few Fulani herdsmen have large herds up to 10@erived progeny are found in the production
ormore. The cattle are grazed extensively ovesystem on théccra Plains and around stations
communal natural pastures. all over the country The programme was not

Adult cattle are kept in separate kraals fronsystematic and so there were no proper data
calves overnight. The calf kraal is usually adjacerollection or documentation. The programme
to that of the adult cattle. Kraals are close to theollapsed following the downturn of the economy
dwelling places. The separation of cow and caliuring the 1970s.
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The Ministry of Food andgriculture and the cows were evaluated from birth to 18 months by
universities imported various cattle breeds intdnimal Research Institute and their performance
the country for their breeding project§able 1 compared within station with contemporary
presents the percentage composition of breegiglves of Gudali bull with N'Dama and Sanga
in the national herd, based on Ministry of Foogows. The cattle were grazed on pasture without
andAgriculture census figures from 1982 to 1987any supplementationTable 2 shows the mean

Table 1 shows the predominance of théve weights at different ages.
indigenous breed, thé/estAfrican Shorthorn, ~ The SG x WF calves were heavier at birth, and
accounting for almost 80 per cent of cattle ithe weight advantage over their contemporaries
Ghana during the period of review this papgr increased through 18 months. Differences in
distinction is made between indigenous brediveweight for age between N'Dama or Sanga
(which is a landrace) and local breed, whickrosses were not significant. Thus, SG crossbred
implies a tropical breed from th&estAfrican had higher growth rate than their contemporary
sub-region; for example Shorthorn is indigenou$3udali x N'Dama and Gudali x Sanga crossbreeds.
whereas N’'Dama, Gudali and White Fulani are The above result suggests that either of the

TaBLE 1

Population Pecentages andypes of Cattle Breds in Ghana, 1982-1987

Breed Type Population 1000 head Percent national herd
WASH Beef 936 79

Sanga Dual-purpose 189 16

Zebu Dual-purpose 33 2.6
N'Dama Beef 25 2.1

Friesian & Exotis Dairy 3 0.3

locals. Exotics are imported breeds from outsid&wvo breeds, N'Dama or Sanga, could be used as
Africa. By these definitions, th@&/estAfrican dams in a crossbreeding project. N’Dama,
Shorthorn (WVASH) is both indigenous and local. however is an imported breedThe superiority
Okantah (1980a) suggested that any cattle breeflthe exotic SG sire breed is also evident.
improvement programme should be based on the A report on the evaluation of crossbreeding
indigenous breed, as importation of cows t@f local cattle with exotic cattle at tAgricultural
replace the national cowherd was noResearch Station (ARS) of the University of

economically prudent. Ghana was provided by Ngere & Cameroon
(1972). The Beef Breeding Programme was started
Beef cattle improvement at theARS, Nungua, in 1966 and transferred to

The potential of crossbreeding forARS, Kpong,in 1968.
improvement of beef cattle in Ghana was The performance of indigenous cattiest
evaluated by Kahoun (1970) using data from thafrican Shorthorn (W&S) and N'Dama (ND), was
Ministry of Food and\griculture. Santa Gertrudis compared with the crosses of Santa Gertrudis and
(SG) semen was imported by the Ministry of FoodRed Poll withWAS obtained byARI. In the
andAgriculture in 1966 for crossbreeding at theabsence of purebred exotic parentals, heterosis
Animal Husbandry Station, Nungua. The firstwas estimated as percentage increase over
eight crossbred calves out of white Fulani (WFperformance of local breeds. This definition tends
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TABLE 2

Mean Liveweights from Birth to 18 Months of Age of Exotic and Local Crossbred Cattle (+ SD) (kg)

Age Crossbred group
S. Getrudis x W Fulani Gudali x N'Dama Gudali x Sanga
Birth 24.38 = 3.23 15.33+ 2.83 17.67+ 1.90
3 79.12 + 19.98 55.67+ 14.09 64.50+ 12.12
6 120.62 £+ 27.15 78.00+ 16.19 92.17+ 18.37
9 145.88 + 31.66 90.67+ 20.72 111.00+ 27.34
12 155.75 + 30.70 98.83+ 19.92 114.83+ 26.12
15 165.33 £+ 29.89 120.50 + 20.11 131.67+ 24.67
18 213.25 + 22.02 149.67 £+ 16.22 166.00+ 18.05

Source: Kahoun (1970)

to exaggerate gains from crossbreedifgble 3 highly significant on weaning weight (Ngere &

shows the growth performance for the variou€ameroon, 1972).

genotypes. Average daily gain from birth to  According to a review document probably

weaning, and weaning weight adjusted to 21@repared in mid-1980s, the project title was
days were influenced by maternal effectschanged from "Beef Breeding Programme" to
particularly milk yield of dam. Sex and breed hadBeef Cattle Improvement Programme" (Anon.,

significant effects on birth weight. Breed x Sexundated). Whether this represented a shift in
interactions and within breed variation were noemphasis from a station-limited breeding

significant. Growth rate was not affected by anpprogramme to a more extensive cattle
of these factors, and only the effect of sex wagnprovement programme was not cledrhe

TaBLE 3

Growth Characteristics of Indigenous and Crossbred Cattle

WAS ND WAS x ND SG x WAS  RP x WAS
Birth weight (kg) 14.9 14.6 14.4 23.8 22.4
Number (52) (26) (5) (25) (14)
Weaning weight (kg) 109.3 108.8 109.3 116.6 96.1
(33) (21) (4) (18) (8)
Preweaning growth rate (kg/day) 0.39 0.36 0.45 0.44 0.39
(14) 9 (4) (19) (8)
Postweaning on pasture (3) 0.14 0.12 0.20
Pasture supplies (3) 0.09 0.17 0.50
Weight at 2¥% years 184.1 241.7 258.0 286.2
(2) (3) (2)
Weight at 3 years 227.7 254.4 321.1 316.5
(6) (8) (5) (6)
Weight at 3% years 205.4 276.6 331.5 357.4
(3) (8) (3 (3)
Weight at 5 years 316.1 311.1

(5) (1)

Source: Ngere & Cameroon (1972)
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review was critical on the lack of properly definedmprove the dairying capability through
objectives for the Beef Breeding Programme angrossbreeding and breed substitution. Most
the lack of selection criteria. Selection had beefeports were from one-station studies, but partial
based on birth weight and visual appraisal, whichilking lactation curves have been described by
were unreliable. No justification had beenOkantah (1990b).
provided for the choice of the exotic sire breeds, |n Table 5 the reproductive performance of
Santa Gertrudis or the Red Poll. The reviewome cattle breeds and crosses have been
suggested a breeding programme foassembled from reports Bhunu & Acquaah
improvement of beef production through(1987), GyawuAsare & Karikari (1988), and
exploitation of heterosis in the cow byQkantah (1989). The preponderance of estimates
crossbreeding to improve reproductive traits, angollected from studies on-station, is a probable
selection to improve rate of gain and cross meriteflection of paucity of on-farm studies,
Introduction of a third exotic breed wasparticularly during the period under reviefihe
recommended. The final genotype would be thregge at first calving between 35 and 39 months is
parts local (N'Dama) and five parts exotic bloodong for local breeds and their crosses with Jersey
contributed by the three exotic breeds, Santér Friesian bulls. The imported lactation length
Gertrudis, Red Poll and Brown Swiss. N'Dama if local breed$/VAS, Sanga, N'Dama and Gudali,
not indigenous to Ghana, and breedingvas also short. The calving intervals and
programmes based on N'Dama imply importationactation yields of these breeds and their crosses
of the basic breed. ILCA (1979) provided othefyere also poor @ble 5), particularly when viewed
estimates of liveweights of male and femARS, as on-station results.
N’'Dama, Sanga and Gudali breeds of cattle in According to Graham (1968), the Gold Coast
Ghana (&ble 4).The birth weight figures faMAS  Veterinary Department was established between
and Sanga were higher than those reported B®09 and 1910, with its headquarters at Pong

Ngere & Cameroon (1972). Tamale. The earliest attempt at breed improve-
_ _ ment was in 1909 when two bulls were imported
Dairy cattle improvement from the United Kingdom to upgrade the

The cattle indigenous to Ghana are generallydigenousTaurine cattle. Both bulls died on
poor milkers (Bble 5). Poor calf growth rates their way taTamale.Another attempt in 1919 was
(Table 3) in the country have been attributed talso unsuccessful. Many exotic breeds, since
the poor milk yields and poor quality nutritionthen, have not survived because of poor
(Montsma, 1960; Montsma, 1962; Okantah, 1974xdaptation (Hamidu, 1980). The main constraining
Therefore, various attempts have been made iseases @ble 6) have been skin and tick-borne

TABLE 4

Liveweights of Females and Males of Some Cattle Breeds in Ghana (kg)

Breed Birth wt Weaning wt Mature wt

Male Female Male Female
WAS 20 18 154 256 229
N'Dama 19 138 311 260
Sanga 24 122 328 306

Gudali 27 214 520 520
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TABLE 5

Repoductive Performance and MilkeYd in Cattle Beeds and Qrsses

Location Lactation Calving  Age at 1st cal-
Breed Location yield (kg) length (days) interval (days)ving (months)
Sanga On-farm 210 240 540
WAS On-station 384 182 444 35
N'Dama " 460 182 457 39
Gudali " 604 182 465 39
Jersey XWAS " 1120 251 37
Jersey x Gudali " 1555 295 39
Jersey x Gudali x Jersey " 1879 323 37
Friesian (imported) " 4437 305 31
Friesian (born in Ghana) " 2478 305 30
Source: Okantah (1989)

TABLE 6

Disease Problems in Exotic Breeds

Breed Country of origin Year of intioduction  Problems encountered
Hereford Great Britain 1970 Skin diseases
Friesian Great Britain 1970 Skin diseases
Friesian Holland 1964 Skin diseases
Droughtmaster Australia 1970 Heartwater
Nilores Brazil 1978 Skin diseases

Source:Abimbila (1980), Hamidu (1980) andnnan (1984)

diseases (Abimbila, 1980; Hamidu, 198@nan, the lowest change was recorded in the Gudali.
1984). There was no significant difference between the
Heat stress, possibly compounded with higlerossbreds an@/AS. The correlation between
humidity, is another problem of adaptatiofhe change in rectal temperature and milk yield was
comparative data on tolerance of cattle to heategative, while the correlation with fat content
stress inAfrica are scanty Okantah (1985), in was positive. It was concluded that the
collaboration with Aggrey (1985), and crossbreds were as tolerant as the indigenous
subsequently witAmoako (1986), studied the WAS, but known to be more productive in milk
reaction of purebred exotic (Friesian and Brongroduction and carcass yieldvwama, 1976;
Swiss), purebred locals (Gudali awh\S), and Osman, 1983; Okantafsggrey &Amoako, 1993)
crossbreds (Jersey x N'Dama and Jer3&#A8)  and, therefore, would be useful in the production
to diurnal changes in ambient temperaturgystem on théccra Plains.
(Amoako & Okantah, 1986). Hutchison (1963) provided one of the rare
The highest change (elevation) in rectahccounts of the cattle crossbreeding projects
temperature was observed in the Friesian, anehich were aimed atimproving dairying in Ghana.
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The cattle indigenous to Ghana istiestAfrican  of Ghana (ARS, Legon) in 1958, with Jersey semen
Shorthorn. The N'Dama was imported from Guinean three local breed#/AS, N'Dama and Sokoto
and Mali. Both breeds were found to be pooGudali, byARI. In 1967, Friesian germplasm was
milkers, though trypano-tolerant. Zebu breeddntroduced. The aims of the project were to
White Fulani (WF) and\damawa Gudali, were identify the best introduced breed, the optimal
imported from Nigeria and Cameroon forlevel of introduced germplasm and the
upgrading of theTaurine breeds.The crosses performance of crossbreds under local
made were Gudali x N'Dama and White Fulani >environmental and management conditons.
WAS. The Gudali x N'Dama crossbreeding wassegments of the data have been examined
carried out in theTongu District in theVolta intermittently (Ahunu &Aquaah, 1987) for within
Region, and was considered a better animal igenotype and environmental effects on milk yield.
comparison with th&VF xWAS (no comparative However Danbaro (1990) analyzed the data set
figures were provided). Purebred herds o€ollected over 25 years for genotypic and
Adamawa Gudali, WF and N'Dama wereenvironmental effects.
maintained at the Ministry of Food and Cows were bred frompril and calving was
Agriculture Breeding Station at Nungua forspread throughout the yeaCattle were grazed
supply of bulls. A crossbred Sanga herd wason natural and cultivated pastures from 7.00 a.m.
also maintained at the station. N'Dama bulls wen@ 7.00 p.m., and were supplemented with sorghum
supplied to farmers in tsetse-infested regionsr maize silage in the dry season. Lactating cows
(Hutchison, 1963). Some of the data wereeceived concentrates at milkingiater was
evaluated by Kahoun (1970) as showmable 2.  offeredad lib (Danbaro, 1990)A rigorous health
Another experiment involved crossing of theroutine involved weekly spraying and fortnightly
imported WF with Sahiwals imported from drenching against ecto- and endo-parasitic
Pakistan and India for upgrading. The WF werénfestation. The record-keeping system included
also crossed to Israeli FriesianARpl. Bullsfrom a dairy calves' registeindividual cow record
the various crossbreeding projects were sold @ards, dairy cattle herdbook, artificial
issued to farmers on loan. Bulls were used onlinsemination record book and diary
after 2.5-3.0 years of age and changed after 3-4 Calf birth weight in Danbaro's (1990) study was
years to control inbreeding. Governmentinfluenced by breed, sex, period of recording, and
operated Sahiwal dairy farms were envisagedge of dam. Crossbred calves had heavier birth
These would supply breeding bulls to farmersweights than localsweaning weights were also
The objectives of the projects were to providénfluenced by breed, birthweight, lactation length,
more milk to children and also for rearing of calveslactation numberbreed of cowand period of
The Amrahia Dairy Farm was established inrecording. Gudali crossbreds yielded more milk
1967 with 200 Friesian heifers imported from thehanWAS crossbreds, which, in turn, produced
Netherlands. The objectives included supply ofnore milk than N'Dama crosses. Milk yield
improved bulls to smallholder agropastoralists oincreased with level of exotic inheritance. Season
theAccra Plains.The last objective had not beeneffects were not important, a reflection of good
implemented by 1989 (E. Mallet, 1989; personal nutrition management.
communication). The prospects for dairying in Kumasi, a humid
The University of Ghana has undertaken theone, were elaborated by Tuah (1973) indicating
most extensive experiments in dairy cattle¢he potential for pasture and fodder production.
crossbreedingAccording to Danbaro (1990), the In 1974, the Faculty &griculture of the Kwame
dairy crossbreeding project was started at thiekrumah University of Science afidchnology
Agricultural Research Station of the Universityestablished the Boadi Cattle Project with 35
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Holtein-Friesian heifers and five bulls importedno impact on the production system in the country
from CanadaAspects of the project have been As at the time of this reviewhere was not a
described byAlhassan & Owusu (1980) and single offspring from the extensive experiments
Kabuga (1980, 1981). The area is hot and humighdertaken at the University of Ghana, Legon.
throughout the yearlnitially, the animals were Well laid-out experiments to identify breeds
confined to barns and later transferred to pastursuitable for crossbreeding, as well as levels of
Following the loss of seven heifers on pasturegxotic blood have not yielded palpable results in
the cattle were confined in barns and grazed onthe form of improved stock. Nevertheless, some
in the night. The forest vegetation was clearedseful information has been collected. Notably
to establish pastures for the cattle. Mating wathe improvement of milk yield with exotic
all year round on pasture. Forage was providedheritance (Danbaro, 1990) is an interesting result,
ad lib, and lactating cows were givenwhich seems to be at variance with most
supplementary concentrates. experiences reported from the tropics; for example,
Disease control and prevention measurellcDowell (1985) and Syrstad (1985). Howewver
included drenching, vaccination and chemothe University of Ghana experiments,
therapy for trypanosomiasis. Breeding an@nvironmental factors such as nutrition and health
production records were keptAccording to care were well catered foiTherefore, with the
Kabuga (1980), conception rates in the herd weienproved environment, the high potential
generally lowwith 56.2 and 61.2 per cent of cowsgenotypes were well expressed in phenotypic
getting in calf after the third and fourth servicesperformance. This result is encouraging and
respectively Days open and calving interval wereindicates that the achievements in dairy
also long in the herd, being 167.5 and 450.7 daysnprovement made in Israel (Turton, 1981), and
respectively However age at first calving was possibly Cuba, could be replicated in Sub-Saharan
low for the tropics at 30.9 months (Kabuga, 1980)Africa, provided the right environment are created.
The 305-day milk yield was high with a mean of The humid zone experiments on dairying at the
4,731 kg and a range of 3,082 to 6,059 kgkwame Nkrumah University of Science and
Lactation number and age at calving significantlffechnology also provide interesting resulifie
influenced milk yield, but season effect was nonmilk yields under those conditions were reported
significant. to be higher than those usually reported from the
tropics. This reflects the availability of abundant
Discussion high quality feed resources such as forage and
The information collated in this review supportsfodder The 31-month age at first calving possibly
the general view that productivity of local cattleindicated early approach to mature weights also
is low in terms of milk and meat. On-stationdue to nutritional factors supporting high potential
experiments usually carried out under improve@enotypes. Disease challenge is arguably the
environmental conditions gave poor growth rate§10st important problem in the humid zona.
and milk yields (Montsma, 1960; Ngere &Possible solution would be the production of
Cameroon, 1972hunu &Acquaah, 1987)There  fodder in the high primary biomass potential zones
is, therefore, a need for genetic improvement dr feeding in the rearing environment, where cattle
indigenous cattle. Despite the long absence &ccur in large numbers and the environment is
well-defined policy guidelines on cattle breedess stressful in terms of disease challenge.
improvement, a significant number of experiments  The University experiments have been limited
have been undertaken in the normal pursuit ¢ stations and as such have had no impact on
academic interestAs usual with station-limited the national production of meat and mitkewed
breed improvement, there have been very little dp this light, the experiments of the Ministry of
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Food andAgriculture have been the mostthrough definition of the breeding objectives.
successful. In spite of initial mistakes in choicefuture breed improvement programmes must have
of crossing breeds (exotic x exotic), the Sangabjectives that reflect social, biological and
progeny from the Zebu Raurine crossbreeding environmental requirements for sustainability
projects are found in their numbers in the cattléSocio-political objectives of the breeding plan
rearing regions all over the countfiyarmers have must have national requirements of milk and beef
adopted and continuedanga breeding in view. Economic objectives should take into
nationwide for milk and meat, making the Sangaccount eficiency of production. Finally
second in numbers only to the landrabest biological objectives must take into account
African Shorthorn in Ghana. productivity and environmental adaptation for
The above experience underscores the needsiastainable production of cattle milk and meat.
have a wide outlook in designing and
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