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ABSTRACT

The Study herein reported involves the evaluation of the
dairy potential of Bunaji, Bokoloji (Sokoto Qudali) breeds on
dairy productive traits in which a total of 3105 records of
761 cows over a period of 24 years were used. The records
on birth weight were 3647 for the two breeds. The investigation
al so included the study on the environmental factors influencing
dairy traits and the genetic estinmates of the dairy traits.

Resul ts showed that for both breeds, the Chi-squares
conpari son showed significant differences for both first and
all calvings between year and (P<.0.05).

The recorded age at first calving were 45.7 nonths and
46. 7 months for Bunaji and Sokoto Qudali breeds. The Cal ving
interval recorded for bunaji and Sokoto Qudali breeds were
13.46 nmonths and 13. 45 nont hs.

For the 305-day mlk yield results showed that whereas
the effects of breed was not significant (P>0.05), the
effects of year or nonth of calving as well as parity were
all significant (P<0.001). The average mlk yield for all
| actations were 1039 kg and 1055 kg for Bunaji and Sokoto
Qudal i br eeds.

Regarding lactation length, results showed non-significance
(P>0.05) for effects of breed, but the effects of year and
parity were very highly significant (P<0.001). and the effects
of month of calving was also highly significant (P<0.003).

The lactation length recorded was 239.2 days and 236.2 days

for Bunaji ana sokoto Qudali breeds respectively.
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The heritability estimates for age at first calving,
calving interval, lactation length, mlk yield per day dry
period, all lactation mlk yield and birth weight varied
from12 to 0.40 and 0.12 to 0.31 respectivly for Bunaji and
Sokoto Cudal i breeds.

The estimates of genetic progress revealed that the
genetic inprovenment of 0.9% and 0.5% per year were obtained
respectively for Bunaji and Sokoto Qudali breeds.

Selection for inprovenent in mlk yield indirectly
through selection for lactation |ength showed the |east |oss
I n accuracy when selection is nmade for the top 5% as

conpared with the top 25% of the cow popul ati on.
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CBAPTER ONE 1

INTRODUCTION

The production of milk and milk products in the tropics
are grossly inadequate and this has resulted in huge financial
investment in importation from temperate countries to sustain
the demand for these products. For Nigeria, an overall and
sustained improvement of the productivity per animal unit as
well as the animal industry in terms of beef and milk has
been suggested as a pre-requisite to enhance an attempt to
meet both present and future demand for livestock products
(F.A.O0. 1966). This should involve improvement in the
techniques of production, provision of conducive animal
environment and the complementary economics of production.

The tropical environment and the genotypes found therein
have been faulted for the prevailing apparent poor animal
performance. However, where detailed studies have been done
on dairy production traits using tropical genotypes,
heritability estimates for milk yield have been recorded that
parallel or even exceed values reported for temperate genotypes
within temperate zone (Galukande, Mahadevan and Black 1962;
Rebertson, 1950). This situation has been ascribed to either
a lack of selection being applied or inconsistent selection
pressure being used among the tropical genotypes (Roache,
Wellincton and Mahadevan. 1970). However. ~U . amount of
milk given by the tropical genotypes is appacrontly low
relative to the temperate genotypes and even then the lactation

length is also short comparatively.



It would thus appear that the genotypes of tropical
environment are éiow in achieving improved milk production,
given their native environment. 2As a result, crossbreeding
with temperate genotypes has been advocated so as to obtain
a higher level of milk producticn (Foster, 1960). EHowever,
.an appropriate evaluation of the milk production potential
of tropical genotypes should be made, so that optimal
improvement in dairy production can be realised from a
crossbreeding exercise with exotic genctypes.

- The objectives of this study are:
1. Evaluation of the dairy potential of Bunaji
and Sokoto Gudali breeds in terms of dairy
prqductive traits, |
2., Investigation of the environmental factors
influencing the dairy traits.
3. Investigation of the genetlc control of the
dairy traits by estimation of heritahiiities
and genetic correlations among the dairy traits.
The merit of an initial evaluation of the inherent dairy
potential of tr0picaljgénotypes would result in choesing and
applying positive co-ordinated, breeding and animal managenent
measures that would accrue in a continuous progress in
achieving the desired goal, of increased .1ilk production in

vre industry.

- L e e T

For any désired impéovement in aairy production to be
meaningful, a national breeding policy should be evolved
based on the knowledge of inltial evaluation of potential
of dairy genotypes. The adopted breeding technig: measures

as well as the suggested improved animzal zaanzgem:ni. process



must also be adhered to and co-ordinated nationally and
should not be changed erratically or abandoned as this

would destroy the dairy industry ultimately.



CHAPTER TWO B
LITERATURE REVIEW

2.1. Dairy Production in the tropics

Dairying in the tropics which involves the use of
indigenous breeds of cattle is characterised by low milk
yield. Even where temperate genotypes have been introduced,
the milk productivity has only improved slightly. Constraints
to remarkable increase in milk production in the tropics
have been attributed to poor genetic base of the indigenous
stock, inadequate nutrition, prevailing diseases and the hot
humid climate per se. However tropical indigenous cattle
have been noted to increase to some extent in body size and
performance, i.e. rate of body growth and relatively in milk
production when good feeding was employed in addition to
minimising the disease challenge in the animal environment.
Consequently, significant improvement in dairy productivity
in the tropics could be achieved provided the genotype is
improved along with improvements in nutrition and supported
by disease control measures. On the other hand, a sustained
intensive selection within the indigenous stock of cattle
that is given a reqular good feeding in an environment where
the disease situaticn is considerably reduced could also
result in substantial increase in &z’rv performance productivity..

In appraising dairy prodn-- hn R aaics; 3t is
s>y vital to examine closely . v oound in
tropical environment by investigating :a2.r sdaptability to
the environment especially, the prevailinc disease condition
and their potential for eccnomiz milk -roduc ion as well as

the constraints to overall prof:-a* « 1ilk ; ocducitivity.



2.2. Indigencus breeds of cattle in the tropics

The indigencus breeds of cattle in the tropics, especially
in the African continent which includes, the west, east, south
and North Africa can broadly be classified as humped or zebu
cattle and humpless cattle.” Each group can further be divided
into the long-horned and shor&ﬂhorned breeds respeqtively
(Shaw and Colville, 1950). A cross between dwarf shorthorn
and zebu has been classified as Sapga breed and it is inte
this breed that Mason and Maule (1960) classified the Africander
and Nguni cattle found in South Africa. A schematic diagram
of the classification of indigenous breeds of cattle found in
the tropics of Afxica 1s given in Fig., 1. In body size, these
breeds of cattle ranged from the small framed Ndama, Muturu,
the small zebu of somaliland and the small East African zebu
and alsc the Nguni of South Africa to the relatively large
framed Bunaji, Cudali, Wadara, the Boran and Ankole of East

Africa and the Africander of South Africa.
2.2.1, Adaptability to climate and diseases

The breeds of cattle iﬁdigenous tb the tropics are
heat-tolerant, but the climatic stress which is caused by
air temperature, solar radiation and humidity could partly
ke responsible for the low productivity of these animals.

ona ol “=mperature aboyve which cattle begin to have wi- .

.?ﬁ"r Y oon o ormal body tbemperaturs.ds known as ol
tomperatures. The normal body temperature of a cow.is
reworted to be between 37.8° and 38,9°C, while the gonfort

toa? for wesplratory rate is between 20 and 50 per-minute . .|

A PRI TP BT
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(Ittner et al., 1954). The critical temperature for temperate
cattle ranges from 23.9° to 26.7°C, while that for Brahman
cattle is between 32.2°C and35°C (Regan and Richardson, 1928;
Ragsdale et al., 1948; and Kikler and Erody, 1950). Humidity
has been reported not to have a harmful effect on dairy cattle
by Seath and Miller (1945), and work done at Puerto Rico
Ly Arrilaga et al. (1952) also supported this view, although
the authors pointed out that humidity affected beef breeds;
however, Kibler and Erody (1953) indicated that changes in
humidity at temperature below 23.9°C have little effect on the
dairy cattle, and that at higher temperatures changes in
humidity raised body temperature and respiration rates. Thus
the climatic stress to which indigenous breeds of tropical
cattle are tolerant may be responsible for the comparative
reduction of food consumption and the inevitable resultant
decrease in beef and milk production. The adaptation of the
indigenous breeds of cattle in the tropics is clearly due to
their having a higher heat-tolerance than the temperate cattle
breeds, and body temperature is one way of checking heat
tolerance (Rhoad, 1944). Work done in the tropical environment
of South Africa (Bonsm2 ard Pretorius, 1943) have shown
that shorthorned cattle '.avz a lower body temperature and

e B ke d - o . - o b e D CAdatt e - el R e P

coloured cattle reflect meure = rtar heat than those with dark

hair.



INDIGENOUS HREEDS OF CATTLE
IN TROPICS OF AFRICA

h | *

HUMPED OR ZEBU CAITIE. E&—mnﬁnh

1. Boran

2. North Sudan Zebu _
3. Madagascar Zebu )

4. @mall Zebu of Somaliland TONGHORED ERFEDS § JRCHORNED HREEDS
5

« Small ;ast African Zebu 1. Kuri or Chad 1 Muturu or Dwarf
Shorthorned.
z dama
3 _.- ”.nhmr.ﬂ.
I - :
IONGHORMED EREEDS SHORTHORNED EREEDS INTERMEDIATE '
1. Rahaji (Red Fulani) 1. Gudali (Huped x Rupless)
2, Bunaji (White Fulani) 2. Wadara 1. Ngenda spp.
2., Arado
3. Dwarf Shorthorn x Zebu-SANGA

a. Ankole

b. Tswana

C. BAfricander
d. &angolan

e. Nguni

Source: Cates (1952)
Mason and Maule (1960)

Fig. 1: Indigenous breeds of cattle in tropics of Africa.
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As such heat dissipation could be difficult unless animals
in the tropics, especially the humid parts, possess a large
skin area per unit weight. These features are found in the
small Nguni breed of South Africa (Ittmer et al., 1958).
Undoubtedly these characteristics are possessed by most breeds
of indigenous tropical cattle to some extent by virtue of
their adaptation to the tropical environment, although this
adaptation may be at the expense of their milk and beef
productivity. The adverse effects of a hot environment on
livestock are more pronounced than those of a cold environment.
Various studies have shown the depressive effects of heat on
livestock, with the dalry cattle at Missouri, U.S.A. (Ragsdale
et al., 1948) and at California, (Regan and Richardson, 1938)
and with beef cattle at EL Centro which is in the desert
valley region of California (Ittner and Kelly, 1951). FHowever,
McIntyre (1967) reported that under the Australian conditions,
milk yield was neither affected by temperature nor by humidity.
On" the other hand, Brown et al (1960) had earlier noted that
monthly milk yield differences was inversely related to
temperature. Negative cerrelations between daily milk yield
and average daily temperature above 15.6°C have also been
recorded by Sims and Porter (1966) and similarly by Calvano
(1967). The results of Conxad et al (1964) showed that
growth and especially milk yield tended to be reduced under
heat stress. This finding is supported by the reports of
Dodd (1957) and Kleiber (1961) which associated reduced

productivity to depression in feed intake as a result of



increased heat load on the animals. It is apparent
therefore that temperature and humidity have depressing
effects on animal productivity, especially milk yield.
Indigenous breeds of cattle are also tolerant to
diseases, internal and external parasites and vectors.
The prevailincg high temperatures and high relative humidity
favour the development of both internal and external
parasites as well as vectors. Whereas interral parasites
are mainly a problem of wet tropical regions, they
constitute less problems in the dry tropical zones. Eowever,
external parasites are an important factor in the health
of farm animals in both wet and dry tropicai regions (Min.
Agric. Holland, 1972). Flies and ticks in particular cause
irritaticn tc the animals while also some of these flies
and ticks transmit infectious diseases. Where sufficient
rainfall supports dense undergrowth and forests, the
presence of disease-bearing organism is perpetuated by the
presence especially of tse-tse fly (Glossina EEE’ which can
render cattle production less economic. The tropical breeds
of cattle however, are moderately tclerant tc this prevailing
disease and parasitic environment. Even then some of the
humpless breeds of cattle such as Ndama, Muturu and Keteku
are more tolerant to trypanosomiasis and piroplasmosis,
exhibiting thriftiness in the dry season as well as ability
to endure high parasitic build up during the wet season as
compared with other humped breeds of tropical cattle
(Touchkerry, 1967). Foster (1960) reported that the incidence

of disease in the Shika herd had considerable effect on
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decreasing the herd number and thus upsetting the genetic
virtues. Calf mortality was reported to cause losses of
many calves, while rinderpest outbreak resulted in logses
in calves in poor condition. Contagious abortion in the
Shika herd, helminthiases and trypanosomiasis caused
appreciable reduction in animal numbers (Nigeria, Agric.
Dept. 1948a, 1953, Covernment Printer, Lagos, Cited by Foster,
1960). The ceneral condition of the cattle in the tropics
are depressed by these diseases and parasites, but their
adaptation to the prevailing conditions although accompanied
by relatively low productivity in terms of meat and milk

emphasises the adaptive nature of the breeds.
2.2.2. Dairy potentlal and limitations

Although the milk production capacity of the breeds
of indigencus cattle in the tropics is generally low
.relative to the temperate cattle, a considerable milk vield
potential is possible if specific constraints can be removed.
Mahadevan (19€6) reported that the milk yield of indigenous
troplcal cattle varies with the prevailing climatic and
environmental conditions. 2as such, the climate and associated
.factors in most parts of Zfrica, especially nutrition, disease
challenge and parasite environment favour the use of germ
plasm with varying component. of tropical cattle that can
adapt to the environment stresses to achieve desirable increases
in milk production (Trail and Gregory, 1981}). Whereas, the
climatic environment per se can only be modified to a limited
extent, substantial improvement can be made both in the

quantity and quality of feorages availability and total nutrition
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provision as well as control of specific diseases and
parasites that would result in optimal milk production.
The dairy potential of the indigenous breeds of cattle can
also be enhanced by employing a breeding programme that
is in consonance with the tropical environment and the
prevailing economics of production.

Among the limitations to economic dairy producitivity
of indigenous breeds of tropical cattle is the migratory
nature of the cattle herds which does not allow for proper
evaluation of the milk yield potential of the cows; the
reguirement of calf at foot to induce milking cows to
let down milk and the small sizes of dairy herds that does
not allow adequate evaluation of milk producing capacity
of cows for genetic improvement to be achieved. Where
crossbreeding programmes invelving indigenous breeds of
cattle and high producing sub-tropical breeds or temperate
breé?s have been undertaken, the resulting high producing
progeny have to be sustained by provision of adequate
nutritional environment as well as good management and a
drastic conffol of the diseases and parasites so that the
productivity of the resulting cows can be realised. There
are other factors that limit the optimal milk yield of

indigenous breeds of cattle,
2.2.2.1. Late age at first calving

Late first calving is common in most breeds of tropical
cattle. Late age at first calving and long calving interval

are the two most important traits that contribute to the
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unproductive life of these cattle. To improve eccnomic
dairy production per se in the tropics, a reduction in
age at first calving is necessary. Decreasing the age at
first calving, would apart from reducing the animals
unproductive life, also reduce the generation interval which
would result in an increase in the rate of genetic progress,
whilst also making progeny testing of sires more feasible.
Judging by the current age at first calving of the tropical
African breeds of cattlg, the time when progeny test
information is obtaine;;gg so late as to make most of the
sires unsatisfactory for service due to old age.

A trend of the age at first calving of some breeds of
tropical African cattle can be obtained from Table 2:1.

The average age at first calving ranges between 34 and 67

months.



Table 2:1.
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Age at first calving of some tropical African
breeds of cattle

No. Average age

Ereed records (months) References

Ankole 153 513 Sacker and Trail (196¢€)

Arsi 62 34.4 Kiwuwa et al. (19€3)

Azaouk 32 37.0%5,1 Wheat (1972)

baggara 135 66.7+13.0 Osman (1970)

Boran 157 40.7+13.6 Trail and Gregory (1981)

Maure 71 42.3 ILCA (1978)

Ndama 231 39.4 Touchberry (19€7)

Northern Sudan)

Shorthorn zebu) 315 44.0 Osman and EL 2Amin (1971)

Northern Sudan)

Shorthorn zebu) 241 44,26.4 Osman (1970)

Zebu 112 51.7 Sacker and Trail (1966)

Shorthorn zebu 100 42.0 Marples (19€4)

Wadara 103 52.4%6.6 Wheat (197%5)

Sokote Gudali 79 40,8+°2.8 Wheat and Broadhurst
(1972)

Sokoto Gudali 34 43.4%7.7 Wheat and Broadhurst

; (1972)

Bunaji 433 41.81210.1 Wheat et al. (1972)

Bunaji 46 42.0%8.0 Wheat and Broadhurst
(19€8)

Boran 418 36.4+0,4 Trail et al. (1984)

Kenana 85 36.4 Alim (1960)

East African Zebu 568 42,7 Calukande et al. (1962)
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2.2,2.2, Long calving interval

Long calving interval is characteristic of most tropical
breeds of cattle. The economics of dairying in the tropics
can be improved by reducing the calving interval. This will
reduce the unproductive life of the breeds of cattle and
enhance the rate of genetic progress by decreasing the
generation interval. With the present calving interval, progeny
tested bulls would be too o0ld to be of use for breeding
service.

A summary of the calving interval of some breeds of
tropical Africgn cattle is shown in Table 2:2. fhe mean
calving interval ranges between 11 and 18 months. For Bunéji
cattle, Wheat and Broadhurst. (1968, 1972) recorded average
calving interval of 11 to 15 months, while for Sokoto Gudali
cattle, wheat et al. (1972) obtained mean calving interval

of 15 to 17 months,
2.2.2,.3, Short lactation

African breeds of cattle are noted for their short
lactation production. BAs the duration of lactation prchkably
exerts more effect on milk yield than any other factor
because of the significant positive correlation ketween milk
yield and length of lactatipn (Mahadevan, 1956; Asker et al.,
1965), the short lactation éf indigencus African breeds of
cattle inevitably results in an coverall low milk production.
As such to improve the overall milk yield of indigenous
tropical breeds of cattle, the duration of lactation must be

appreciably increased,
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Among indigenous Afriéan breeds of cattle, temperament
which is assoclated with milk letdown interference could
result in short lactations because of nervous instability'
during milking of the animals. However, milk letdown
refusal resulting in short lactation 1s not fully understocod
and needs investigaticon. While some workers exclude short
lactation milk yields because ofimilk letdown interference,
other workers argqued for inclusion on the basis that the
phenomenon is breed characteristic {(Kiwuwa et al., 1983).
In a study which involved examination of data and conditions
under which certain indigenous African breeds of cattle
displayed apparent mllk letdown interfereﬁce, Kiwuwa et al.
(1283) concluded thatllactations in which peak yields were
reached (generally peak attained between 21 and 60 days)
and later concluded by the cows themselves should be regarded

as normal records provided no extraneous factors caused

cegsation of milk yield.
2.2.2.4. low milk yield under good nutrition

‘The low milk yield of indigenous breeds of African
cattle has been attributed among other factors to inadequate
goed nutrition. However on the prospect for increased
output, Miller (1961} refer{ed to the studies carried out
by Rains and Simpson {Unpubiished) on the effect of level of
supplementary feeding on milk production which indicated that
for practical purposes, the Zebu cattle do not respond on

a scale which justified heavy concentrate feeding. 1In an
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investigation involving thirty-two Bunaji cattle divided
into two groups of 16 cows each, supplemented and
unsupplemented respectively with concentrate ration,

Claloku and Oyenuga (19%27€) reported positive and significant
correlations between dry matter intake, dr§ crganic matter
intake, organic matter intake and milk yield. The workers
contended that the digestibility of the organic matter of
the feeds consumed by the Bunaji cows used in their study
was generally below the range considered necessary to
promote maximum voluntary intake. They further stated that
although the correlations between milk yield and the feed
intake, especially the digestible organic matter intake
would tend to suggest the possibility of increased milk yield
by the Bunaji cattle through use of more digestikle feed,

it was douktful whether any of the regression equations

were sufficiently precise to be useful for the predicfﬁiﬂﬁz
of the feed intake or the requirements for animal producticn
of the breed, Thef guggested the need for further
investigation of the factors involved in the intake and
utilisation of feed for milk production of the Eunaji cattle
using more animals. On the apparent correlations between
feed intake and milk yield, Crampling (1966} suggested that
the correlated response which implies response to indirect
selection, may be due to the ratiqning of concentrates
according to yield as well as the energy relationship.
Similarly, Curran and Holmes {(197C) reported that the

significant milk yield term was not entirely due to correlations
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with concentrate feeding. Consequently, it is evident that

African indigenous breeds of cattle may produce low milk

vield even under good concentrate nutrition.
2.2.3. Previous selection efforts and results

When observable phenotypic variability in economic
traits in cattle is not entirely environmental, part of
this variability has heritable prospects and selection can
be applied to improve productivity in the€conomic traits
per se. However, Mahadevan (1965) reported that from the
available information and the results obtained, selective
breeding for increase in milk production within the
indigenous cattle of East Africa has failed to produce any
worthwhile response, This is because low selection pressure
was applied, resulting in low selection differential,
uneconomic dairy returns in the attempt to increase milk
production of the animal stock. As the East African cattle
used did not possess the genetic pqtential for increased milk
vield, an infusion of the temperate germ plasm would have
created the reqﬂiiif genetic variability that selective
breeding would C; vpon to achieve the desired increase in
milk production. Working with the Bunaji and Sckoto CGudali
breeds of cattle, Foster 61960) reported that on the basis
of selective breeding carried out un the two breeds over
twenty~four years, the annual genetic improvement in

lactation milk yield was about 1,5% for each of the breed.
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It is pertinent to note that Foster (1960) reported that
line~breeding within each breed was practised most cf the
time, and this led to some amount of inbreeding within the
respective breeds and this situation was thereafter corrected
by outcressing within each breed. However, the report of
Robertson (1950) on the Bunaii qattle covering a period of
25 years also showed that the annual genetic improvement

in milk yield was two percent, This genetic progress of

two percent in milk production in both the Bunaji and Sokoto
Gudali cattle is comparable to the genetic response of one
to two and a half percent annual genetic progress in the
temperate breeds of cattle (Johansson and Rendel, 1968),
although the level cf milk producticn in the tropical breeds
of cattle is less than that of temperate breeds of cattle.
It is possible that desired environmental factors especially
nutritional and overall management that would support
optimal genetic expression for economic production may be

lacking.

"

2.3, Parameters of dairy production and their significandé

The parameters influencing dairy production can be
classified as: .
1. Reproductifa performance

2., Lactational performance
2.3.17, Reproduction performance

The factors influencing reproductign performance in

dairy animal,
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2.3.1.1. Age at first calving

The age at first calving is the age of the cow when
her first calf is born., This, in addition to calving
interval are two important traits that affect the rate of
genetic progress in improving d{airy productivity. The
productive life of dairy cows can be increased by reducing
the age at which the cows calve for the first time. This
has the effect also of decreasing the unproductive life of
the cows, reducing the otherwise long generation interxval,
while rapid genetic progress would be achieved in the
process. From the 1iterature,-the.meaﬂ agé at first calving
for indigenous African breeds of cattle ranges betweeﬁ 34
and 67 morths {Table 2:1). Johansson and Rendel (1968)
reported that there was a linear relationship between the age
at first calving (within 23 and 38 months) and milk yield
in the firxst lactation for the Swedish Red and White heifers
but that the relationship was curvilinear for age interval
between 20 and 49 months. Thus when the age at first calving
exceeds about three years, there is no further increase in
milk yield for the increase in age at calving. Osman (1970)
reported that age at first calving did not affect average

daily milk yield in the Northern Sudan Zebu cattle.
2.3.1.2. Calving interval

Calving interval is the period between the birth of
cows' twe consecutive calves. Calving interval along with

the age at first calving is a2 most impertant contrikutor
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to the observed unproductive life of tropical indigenous
breeds of cattle. 7 reduction in the interval between
successive calvings as well as a decrease in the age at

first calving will increase the total productive life of
dairy cows and will also achieve appreciable genetic progress
in milk productivity of cows. A search through the
literature indicated that the mean calving interval for some
indigenous kreeds of tropical cattle ranges between 11 and

18 months (Table 2:2). Johansson and Rendel (1968&) suggested
that acceptable value lies between 12 and 14 months.

Calving interval can ke subkdivided into two parts
namely, the service period - which is from calving to the
next conception, and the gestation period. The small
differences usually observed in gestation lenth are partly
hereditary as evidenced by the significant breed differences
for the trait. National Council Zambia (1970) reported on
the gestation length cf Angoni, Africander and Mashona breeds
of cattle in Zambia, with comparable values of 285;9113.2
days and 286.5%12.4 days for Angoni and Mashona breeds while
the Africander cattle had gestation length of 297.5%11.5 days.
In the same study, the Africander cattle had significantly
longer calving interval of 425.7+130.9 days compared with
379.0+85.8 days and 387,.8%113.6 days respectively for Angoni
and Mashona breeds. »Asker et al. (1965) reported calving
interval of 397 days for Iraq zebu, and also reported a
service period of 103 days for the same cattle. Since service
period and calving interval would be highly correlated for

biological reasons, the effect of both on milk yield should
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be comparable, especially where the average service period
is long. Calving interval can alsc be subdivided into
lactating period and the dry period (ILCAR, 1978). 2 short
calving interval will lead to a lower milk yield in koth

the current and the succeeding lactation, while a long
calving interval operates in the opposite direction. A short
calving interval also leaves little allowance for a long

dry period. Milk yield is influenced both by the preceeding
calving interval ané the number of days pregnant during the
current lactation (Mason and Buvanendran, 1982). RAs the
relationship between length of calving interval and milk
vield is curvilinear, regression using linear and quadratic

terms should ke used to estimate the correction factors.

2.2.2, Lactational performance

Different measures have been adcpted for éstimating

milk yield.
2.3.2.1. Milk yield at 305 days

Milk yield during the first 305 days or less (depending
on whern. the animal was dried after calvinn) has been
internationally accepted as a standard period to measure milk
production of dairy animals. However, as progeny testing
of kulls can be carried out as early as possible in their
life-time, other shorter periocds such as 70, 100, 180, 200
and 300 days have been tested with satisfactory results.
However, the heritability of milk precduction in the first

305 days was highest for first lactation exotic heifers, the



Table 2:2.

Calving interval of some tropical Afrxican breeds of cattle

Number of =~ Average calving interval (months) References
Breed records’. . o . o
Ankole 153 11.4 (all calving interval) Sacker and Trail (1966)
Arsi 202 14.6 ) (all calving interval) - Kiwuwa et al (1983)
Azacuk 39 15.320.4 (first calving interval) Wheat (1972)
Azaouk 128 14.5£1.7 (all calving interval) Wheat (1972)
Boran 498 13.7¢0.3 (all calving interval) . Prall and Gregory (1981)
Maure 71 - 16.3 (first calving interval) ~ ILCA (1978)
Maure 225 15,7 {all calving interval) ILCA {1978)
Peul 27 16.3 (first calving interval) ILCA (18978) -~
Peul 216 15.8 {all calving interval)  ILCA (1978)
Ndama 111 15.2¢0.4 (all calving interval) ~ Sada (1968)
Ndama 926 15.6 (all calving interval)  Touchberry (1967)
West African ) :
Shorthorn Zebu) 99 14.,8:0.5 (all ca&lving interval}) ~ Sada (1968)
Northern .Sucan) .
Shorthorn zebu) 1084 4.3 (all calving interval) Osman and EL Amin (1971}
Boran 647 14.0#0.2 (all calving interval) ~ Trail et al {1984)
Irag zebu 121 .

3.2

.AmHH

c¢alving interwval)

e s e

Asker et al (1965)
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Table 2:2 (Continued)
Number of wqmﬁmmm calving interval (months)
Breed records - o _ References
Zebu 112 1146 (all calving interval) Sacker and Trail (1966)
Zebu 94 15.0 (all calving interval) Kiwuwa et al (1983)
Shorthorn zebu 100 131 (all calving interval) Marples (1964)
Rahaji 62 19.120.5 (first calving interval) Wheat (1972)
Rahaji 92 17.940.5 (all calving interval) Wheat (1972)
Wadara 176 18.8+0.4 (first calving interval) Wheat (1975)
Wadara 82 15.120.4 (first calving interval) Wheat (1975)
Wadara 309 17.8$¢0.3 (all calving interval) Wheat (1975)
Wadara 188 14.8120.3 (all calving interval) Wheat (1975)
Bunaji 385 13.6+0.2 (first calving interval) Wheat et al (1972)
Bunaji 44 13.120.4 (first calving interval) Wheat and Broadhurst (1968)
Bunaji 36 15.020.7 (first calving interval) Wheat and Broadhurst (1968)
Boran 540 13.7+#0.7 (all calving interval) Gregory et al (1984)
Bunaiji 1336 13.7¢0.1 {all calving interval) Wheat et al (1972)
Bunaji 129 11.320.2 (all calving interval) Wheat and Broadhurst (1968)
Bunaiji 101 14.53%0.4 (all calving interval) Wheat and Broadhurst (1968)
Sokoto Gudali 60 15.620.6 (all calving interval) Sada (1968)
Sokoto Gudali 132 ga.mwc.p..ﬁwwp nmwﬂwsm interval) Wheat and Broadhurst (1972)
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Table 2:2 (Continued)

Breed

Number of
records

Average calving interval (months)

References

Sokoto Gudali
Sokoto Gudali
Sokoto Gudali
Bunaji
Angoni

Africander
Mashona

East African
Zebu

85
46
31

374

568

16.5x0.5
15,320.4
16.920.9
12.2

13.3£2.8

14.2x4 .4
12.9%3.8

12.2

(all calving interval)
(first calving Hnnmﬂ¢mwu
(first calving interval)
(all calving interval)
(all calving interval)

(all calving interval)
{(all calving interval)

(2all calving interval)

Wheat and Broadhurst (1972)
Wheat and Broadhurst (1972)
Wheat and Broadhurst (1972)
Knudsen and Sohael (1970)

National Council for

Scientific Research, Zambia
(1970)

Galukande et al. (1962)
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value was 0.43 (Johansson and Rendel, 1968). Tropical,
especially, African breeds of cattle are known for

their low milk production. The average 305-day milk yield

of some breeds of African cattle in their first and subsequent
lactations are given in Table 2:3. The mean milk yield for
the first lactation in most of the breeds ranges from 603

to 1303 kg, while the averages for all lactations varies

from 616 to 2088 kg. It is thus apparent that the average
305-day milk yield for the first lactation reflects the
production trend since the increase between the first
lactation and the lactation of maximum milk yield in tropical

cattle is relatively small.
2.3.2.2. Total milk yield

This is the milk production in a complete lactation,
and is controlled by the genetic capacity of the animal
and duration of milk yield. While most of the tropical breeds
of cattle produce milk yield for a period less than 300
days, some tropical cattle however give milk yield whose
period of production is more than 305 days. For the total
milk yield given in less than 305 days, there usually is
no adjustment of milk yield for lactation length as the
production represents the genetic impulse of the animal
concerned. However, the total milk yield produced over a
period greater than 305 days is conventionally truncated
to a uniform 305 days so that a comparison of milk

productivity of cows can be made over a constant period.
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Since the calving interval is composed of lactation length
and dry period, a total milk yield produced in a relatively
long period would underline a short dry period for the
animal or a longer than usual calving interval between the
present and the following calving.

Total milk yield of a cow is influenced by the average

daily milk yield, persistency and duration of lactation.
2.3.2.2.1. Average daily milk yield

The average daily milk yield is the mean of the total
amount of milk produced over a full lactation. The average
daily milk yield is important because the peak average daily
milk yield is closely associated with the total lactation
milk yield especially when part lactation milk yield is used
to estimate total milk yield of cows (Johansson, 1961).

The average daily milk yield of some indigenous African breeds
of cattle is presented in Table 2.4. The average daily yield

ranges between 1.5 and 5.7 kg per day.
2.3.2.2,2. Persistency of milk yield

Persistency is the monthly milk yield divided by the
previous month's milk yield expressed as a percentage. The
significance of persistency of milk yield lies in the
indication of the probable sustained or declining level of

milk yield as the lactation milk yield progressed.
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Kenana 84

479,39

(first lactation)

Table 2.3. Average 305-day milk production of some tropical
: breeds of cattle
Breed No. of Average yield (kg) References
records .
Ankole 153 754.,5 (first lactation} Sacker and Trail (1966)
Zebu 112 603.0 (first lactation) " " " "
Ankole 153 883.0 (Subsequent lact) " " " "
Zebu 112 615.6 (Subsequent lact) " " " "
East Afri-
can zebu 152 911.0 (all lactations) Kiwuwa (1973}
cast African '
zebu 175 1303.0 (first lactation) Kiwuwa {1973)
East African
zebu 278 1294, {all lactations) Kiwawa (1973)
Shorthecrn
zebu 100 952.5 {all lactations) Marples {(1984)
Irag zebu 99 1027 {all lactations) Asker et al. (1965)
Bunaji 573 1047.0 (first lactation) Johnson et al (1984)
Sokoto
Gudali 315 1115.8 (first lactation) " nom "
 Bunaji 573 1069  (all lactations) " "o "
- Sokoto o S |
- Gudali " 315 - 1143.8 (all lactations) " weon "
- Bunaji. .. .159 ..789.5. (all. lactations). Foster (1960)
 ‘Wadara 419 B62.6 (all lactatiens) Colonial Advisory
Council (1957)
Northern ) :
Sudan ) 743 2088.0 {all lactations) Osman and EL amin {(1971)
Shorthorn)
zebu }
Bunaiji £5 . 775.4 (first lactation) Knudsen and Sohael{1970)
Bunajii 374 - 837.0 ({(all lactations) " " " {1970)
Maure 225 586.0 - (all lactations) IICA (1978)
Peul 216 522.0 ({(all lactations) IIch (1978)
Alim (1960}
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Table 2.3 (Continued)

Breed No. of Average yield (kg) References
records
Kenana 293 696.2 (all lactations) Alim (1960)
White Nile 117 1405.4 (all lactations) Boyns (1947)
Kenana 66 1555,2 (all lactations) Boyns (1947)
Dongola 57 1187.8 (all lactations) " *
Shorthorn
zebu 100 354.2 (first lactation) Marples (1964)
East African
zebu 568 317.0 (all lactations) ‘Galukande et al (1962)

Table 2.4. Average daily milk yield (kg) of some tropical breeds of cattle

Breed Number of Average daily milk yield . References
records (kg)

Arsi 233 s 2.7 Kiwuwa et al (1983)

Zebu 104 2.8 Kiwuwa et al (1983)

Bunaji and

Sokoto Gudali 16 248 Miller (1961)

Wadara 419 3.4 Colonial Advisory
Council, U.K. (1957)

Bunaji 737 2.6 Foster (1960)

Bunaji 374 3.4 " ° Knudsen and Sohael
{1970)

Noguni 122 1.5 Brown (1961)

Dongola 57 5.6 Boyns (1947)

White Nile 117 5.4 Boyns (1947)

Kenana 66 5.7 3§ Boyns (1947)

Nganda 100 3.8 Mahadevan and Marples
(1961)

Bunaji 573 4,2 Johnson et al (1984)

Sokoto Gudali 315 4.3 " w M "

East African

zebu 163 4.6 Kiwuwa (1973)

East African

zebu 152 3.6 Kiwuwa (1973)

East African

zebu 278 4.7 Kiwuwa (1973)
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Lactation length represents the number of days in milk
production and is an important factor that determines the
total milk yield. Of these factors influencing the total
milk yield, the duration of lactation probably exerts more
effect on total milk yield because of the highly significant
correlation and regression between milk yield and length of
lactation (Mahadevan, 1956; Asker et al., 1965). The average
total milk yield of scme tropical breeds of cattle over a
period greater than 305 days is presented in Table 2.5. The
total milk yield for the breeds of cattle ranges between 809
and 1766 kg. The average for the Bunaji and Sokoto Gudali

cattle reported by Foster (1960) ranged from 1578 to 1766 kg.

Table 2.5, Average total milk yield of same tropical breeds of cattle

Breed Number of Average yield References

records = (ka)
Arsi 233 809.0 Kiwuwa et al (1983)
Zebu 104 929.0 Kiwuwa et al (1983)
Bunaiji 124 1578.1 Foster (1960)
Sokoto Gudali 50 ' 1766.5 Foster (1960)

2.3.2.3. lactation length

This is the number of days in milk production from the
calving to the termination of iactation. Tropical breeds
of cattle manifest short lactation lengths which appear to

have a genetic basis.
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As calf death can result in short lactations in zebu cattle
that have a strong maternal instinct, correction of milk
yield for calf mortality would seem desirable. However, an
upward bias may be introduced especially in animals having

a low impulse for lactation length (Mason and Buvanendran,
1982). Sacker and Trail (1966) reported that lactation
length exerts a considerable influence on milk yield.
Conventionally, the milk yield over a period of 305 days from
calving irrespective of the length of lactation is used for
purposes of uniform comparison. However, where animals have
potential for milk yield of less than 305 days, the milk
production recorded is not adjusted for short lactation,

The average lactation length of some breeds of tropical
cattle is given in Table 2.6. The mean lactation length for
the breeds ranges from 220 to 261 days for first lactation,
while the range was 143 to 294 days for all lactations. The
manifestation of short lactation by the indigenous breeds of
cattle is apparent from the values recorded in the literature.
The prospect of low milk yield by indigenous breeds of cattle
would thus be expected since the lactation length exerts a
considerable influence on the milk yield in a lactation.
Johansson and Rendel (1968) reported that for temperate breeds
of cattle, the length of lactation period is highly dependent

on how soon the cow becomes pregnant again after calving.
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Tabie 2.6. Average lactation length of some txopical breeds of cattle.

2225 (all lact.)

Breed No. of Averace/lactation Raeferences
records length (days)
Ankole 153 238.0 (Subsequent Sacker and Trail (1966)
lactations)

Zebu 112 226.0 " " v oo "
Ankole 152 243.0 (First lact.) " oo "
Zebu 112 244.0 n . oo "
Lucerne 11012 256.0 (all lict.) Stonaker and Knapp ({1974)
East African Zebu 257 261.0 (First lact.) Kiwuwa et al (1983)
Shorthorn zebu 100 259.0 (all lact.)  Marples (1964)
Bunaji 191 220.0 (First lact.) Johnson et al (1984)
Sokoto Gudald 105 229.0 (First lact.) " e e
Bunaji 573 255.0 (all lact.) " mowow

' Sokoto.Gudali 315 266.0 (all lacts.) ° " "
Iraq zebu 99 219.0 (all lacts.}) Asker et al (1965)

" Maure 255 249.0 (all lacts.) TILCA (1978)

Peul o 218 258.0 (all lacts.) " "

" East African zebu 66 143.0 (all lacts.) Trail and Gregory (1981)
Wadara 419 251.0 (all lacts.) Colonial Advisory Council

(3957)

' Bunaji 737 250.0 {all lacts.) Foster (1960}
Northern Sudan)
Shorthorn zebu) 1001 294.0 (all lacts.) Osman and EL Aunin (1971)
Bunaji 34 246.0 (all lacts.} FKnuwdsen and Sohael (1970)
East African zebu 568 239.0 (all lact.)  Galukande et al (1962)
white Nile M7 259.0 (all lact.): Boyns (1947)
Kenana 66 270.5 (all lact.)  Boyns (1947)
Dongola 57 Boyns (1947)
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2.3.2.4. Yield per day of calving interval

From the econamics of milk production, it is the average daily milk
yield during the calving interval that is important (Johansson
and Rendel, 1968). Milk yield per day of calving interval is
the total lactation milk yield divided by the calving interval
(days) and this is expressed as kg per day of calving interval,
Thus in assessing the milk yield of individual cow's production,
consideration should be given to calving interval. That is why
the yield per day of calving interval is important, for a longer
calving interval would result in a lower milk yield per day of
calving interval. As such, the reproductive capacity as
indicated by the relative short calving interval and the milk
producing capacity of an animal are reflected in the milk yield
per day of calving interval, The average milk yield per day of
calving interval of some breeds of tropical cattle is presented
in Table 2.7. The average yield per day of calving interval

ranges from 1.10 to 4.87 kg/day.
2.3.2.5. Dry period

This is the period of rest between the current lactation
milk production and the start of the following lactation,
Dry period allows for a satisfactory development of the
developing calf in its later part of gestation just before
calving and alsc promotes an appreciable milk yield in the next
lactation period. A relatively shorter dry period would result

in a comparable lower milk yield in the following lactation.
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Johansson and Rendel (1968) reported in the temperate breed
of cattle, that the length of dry period is a measure of the
cow's persistency for milk production during the lactation,
where other factors enhancing good milk production are
prevailing. The average dry period for some tropical breeds
of cattle is shown in Table 2.8. It ranges from 97 to 222

days.

Table 2.7, Average milk yield per day of calving interval for same
. ' tropical breeds of cattle L e

Breed No. of Yield per day of References

- records calving interval :

o (kg/day)
Arsi : 149 o 1.34 E Kiwuwa gﬁ é; {1983)
gebu - 90 2.10 Kiwuwa et al (1983)
Ankele 153 2.58 Sacker and Trail (1966}
Zebu : 112 1.77 : Sacker and Trail (1966)
Shorthorn zebu - 100 2.42 Marples (1964)
Irag zebu . 99 2.59 Asker et al (1965)
Northern Sudan) ‘ .
Shorthorn zebu) 743 4.87 - Osman and EL Amin (1971)
Bunaji 374 2.29 o ¥nudsen and Schael (1970)
Maure. .. .. .. .. .. 225 .. .. .1.25 .. . IICA (1978)
Feul B 26 - 1.0 TICA (1978)

East African zebu 568 0.88 Calukande et al (1962)
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Table 2.8. Average dry period (days) for some breeds of tropical cattle.

Breed No. of Average dry References

records period (days)
Ankole 153 97.0 Sacker and Trail (1966)
Zebu 112 106.0 Sacker and Trail (1966)
Shorthorn zebu 100 134.0 Marples (1964)
Iraq zebu 93 182.0 Asker et al (1965)
Maure 225 222.0 ILCA (1978)
Peul 216 216.0 IICA (1978)
Arsi 152 165.0 Kiwuwa et al (1983)
Zebu 92 154.0 Kiwuwa et al (1983)
Northern Sudan)
Shorthorn zebu) 854 114.0 Osman and EL Auin (1971)
East African zebu 568 123.0 Galukande et al (1962)

2.4. Environmental factors affecting different traits

The environmental fac¢tors which affect different traits

in dairy production includes:
2.,4,1, Year of calving

Year of calving has been noted to influence some of the
traits that determine the to&al milk production of dairy
cattle, Osman (1970) reported.significant effects of year of
calving on the average daily milk yield of zebu cattle in
Sudan over a period of 26 years., The year effects was recorded
to contribute about 6% of the variation of the milk yield by

the author.
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The year effects was suggested to reflect possible changes

in the genetic make up among the animals, changes in feeding
regime, general managgment as well as the climatic conditions
that contribute to the animals herd environment. However,
continuous selection practised in the herd for increase milk
production and possible introduction of inbreeding could have
also contributed to the effects of year of cavling. Kiwuwa
et al (1983) reported significant effects of year of calving
on the calving interval of Arsi and Zebu breeds of cattle in
East Africa over a period of eight years. The effects of
year of calving on calving interval underlined an increase

of 13 days per year in the calving interval over the study
period. However, Johnson et al {1984) recorded that the year
of calving had no significant effects on milking yield,
lactation length and calving interval for both Bunaji and
Sokoto Gudali cattle over a three year study. Similarly, ILCA
(1978) reported no significant effects of year of calving on
lactation yield and daily milk yield among Peul and Maure
cattle in East .Africa. On the contrary, Kiwuwa et al (1983)
recorded significant effects of year of calving on lactation
yield, lactation length and yield per day as well as dry
period for Arsi and Zebu breeds of cattle in East Africa. This
is supported by the report of Trail and Gregory (1981) who
reported that year of calving had significant effects on the
lactation milk yield of East African Zebu cattle. Also ILCA
(1978) reported significant effects of year of calving on

calving interval for Peul and Maure cattle.
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Thus, since environmental conditions are not constant yearly,
these changes can cause observable influence of year of

calving on the production traits of dairy cattle.
2.4.2. Month of calving/season of calving

As the amount of herbage available to lactating cows
varies from one month to another due to differing water
precipitation, month of calving or season of calving may
affect dairy animal productivity. Osman (1970) reported no
significant effects of month of calving on daily milk yield
of Sudan Zebu cows, under a management where cows calve
throughout the year. He suggested that this situation was
due to a relatively constant feed supply throughout the year.
The author also reported that the month of calving contributed
less than 3% of the variation in milk yield. However, ILCA
(1978) reported significant effects of month of calving on
lactation yield and yield per day of calving interval for
Maure aqd Peul breeds of cattle in East Africa. Similarly,
Trail and Gregory (1981) reported significant effects of month
of calving on lactation milk yield of East African Zebu cattle.

Kiwuwa et al (1983) reported no significant effects of
season of calving on lactation yield, lactation length and
yield per day for Arsi and éebu cattle, although significant
effects of season of calving'was recorded for dry period for
the twec East African breeds of cattle. Similarly, Kiwuwa and
Redfern (1969) recorded significant season of calving éffects
on milk yield in Nganda. On the contrary, Sikka (1931), Tomar

and Nittal (1960), Sidhu (1964) and Rao and Tayler (1971) have
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separately found no significant season of calving effects

on milk yield in their studies. It is thus apparent, that

the effects of season of calving and month of calving on milk
yield and milk production traits in the tropics and subtropics
studied by several workers have produced rather conflicting
results. However, despite the divergent results, there seems

to be evidence for month and seasonal effects on dairy traits,
especially as animal management in the tropics relies on

pasture grazing practices in the wet and humid areas and on
stall feeding in the hot and dry climatic regions. Kiwuwa (1973)
reported significant effects of season of calving on lactation
yield and daily milk yield but not on lactation length in

East African Zebu cattle. On the other hand, Bodisco et al
(1966) noted in Venezuela that cows calving during the dry
months of the year produced less milk than those calving during
the rainy months. However, Alim (1962) did not find significant

seasonal effects on milk yield of Butana cattle in Sudan.

2.4.3. Parturition number

Parturition number is the number of times a cow has calved,
and because the development of the cows progresses until the
mature size is attained, parturition number can exert effects
on dairy productivity of aniﬁals. Trail and Gregory (1981)
reported that parturition numger had significant effects on
the calving interval of East African Zebu cattle. Supporting
evidence was recorded by Kiwuwa et al (1983) who stated that
parturition number underlined the declining calving interval

from the first to the fourth parturition in Arsi and East
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African zebu cattle. The authors also reported that
parturition number had significant effects on lactation
yield, lactation length and yield per day but not on the
dry period. ILCA (1978) recorded significant effects of
parturition number on the milk yield of Maure and Peul breeds
of cattle. Similarly, Johnson et al (1984) reported that
parturition number had significant effects on milk yield,
lactation length and calving interval for b9th Bunaji and
Sokoto Gudali breeds of cattle. Trail and Gregory (1981)
recorded that parturition number had significant effects on
lactation yield for the first and second lactations in East

Africa.

2.4.4., Previous calving interval/subsequent calving interval

Previous calving interval is the number of days between
the first and second calvings; while the subsequent calving
interval is the number of days between the second and third
calvings for a cow, or the days between any two consecutive
calvings following the first calving interval. Thus as milk
yield is influenced by the previous calving interval (Mason
and Buvanendran 1982), a short preceding calving interval
would result in a lower milk yield both in the current and
the suceeding lactation, whéreas a relatively long calving
interval operates in the Oppdsite direction (Johansson and
Rendel, 1968). Similarly a short subsequent calving interval
woﬁld result in a lower milk yield in the following lactation,
because a short subsequent calving interval allows for no

prospect of a long dry period,
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Thus, optimal length of calving interval for a breed should
be aimed at, since this seems to give the highest average
milk yield over a period of several years. Therefore good
cows should have the average previous and subsequent calving
intervals for their breeds. If these are coupled with the
possession of the breed's average age at first calving by the
cows, a manifestation of a breeding efficiency would result
which would support a relative declining subsequent calving
intervals and an increased milk yield up to the fourth
lactation (Kiwuawa et al (1983). This situation would enhance
the overall reproductive performance by the production of an
appreciable calf crop that would support herd replacements and
sustain good milk yield. However, Marples and Trail (1967)
reported that the length of previous calving interval did not
influence the milk yield of cows of Guex?ey breed in Uganda

in the following lactation.

2.4.5. Lactation length

Lactation length has a tremendous effect on milk yield
(Asker et al., 1965; Mahadevan, 1956). This situation
accounts for the relatively low milk yield of most tropical
breeds of cattle which show comparable short lactation lengths,
Trail and Gregory (1981) reﬁorted that both year of calving
and month of calving had sigﬂificant effects on lactation
length and that parturition number also influenced the lactation
length of East African cattle. A supporEing evidence is given
by Kiwuwa et al (1983) who reported that year of calving and

parturition number significantly affected lactation length
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alsc in East African cattle. ILCA (1978) recorded significant

effects of year and month of calving on lactation length.
2.4.6. Dry period

A short dry period results in a lower milk yield in the
following lactation. Dry period is affected by the length
of calving interval, since a short calving interval results
in little prospect for a long dry period (Johansson and Rendel,
1968). When other factors are suitable, the length of dry
period can be used as a measure of the cows' persistency for
milk production during the lactation, Kiwuwa et al (1983)
reported that year of calving and season of calving affected
dry period. Marples and Trail (1967) reported that the
length of the previous dry period did not affect subsequent
305-day milk yield. Kiwuwa et al (1983) also reported that
the dry period after the first lactation was not significantly
longer than the dry period following later lactations, that is
the dry period was not affected by the parturition number.
ILCA (1978) reported no effects of year of calving on length
of dry period and also recorded no significant effects of
month of calving and parturition number on length of dry period
for both Maure and Peul breeds of cattle. Alim (1960) reported
that the preceding dry periéd did not have any effects on milk

productien, among the Kenana cattle.
2.5. Repeatability and heritability

Milk yield is influenced by both genetic and environmental

factors. As such there is need to separate and estimate the
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influence of these factors so as to distinguish and be able

to select between genetically superior and inferior animals.
The estimation of the important environmental factors as

these affect production traits would permit using appropriate
corrections before making comparisdné among cows. It is

only the genetically determined variation that can be employed
to effect a permanent improvement in the production traits

in a population of animals. Heritability expresses the
proportion of the additive variance to the phenotypic variance,
that is attributable to the *average effects of genes. This

is what determines the degree of resemblance between relatives.
Thus the function of heritability in a genetic study of
qguantitative traits lies in its predictive role, by expressing
the reliability of the phenotypic value as a quide to the
breeding value. Although only the phenotypic value of
individuals can be directly measured, it is the breeding value
that determines their influence on the next generation. It is
mainly the additive effects of genes which can be utilised by
selection (Falconer, 1964). Thus the ratio of the additive
genetic variance to the total phenotypic variation, which is
heritability {h2) is of vital interest, If all the variation
in a group of animals is attributable to environment, selection
of the phenotypically superior individuals would result in no
improvement in the next gener;tiOn. hence the need to effect
correction to remove known environmental variations. Heritability
estimates can be made from relatives, either by estimating the

additive genetic variance from the covariance or from the
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regression or correlation coefficients. 1In dairy cattle,
dam-daughter pairs can be used within herds to compute
correlation and regression between their production.
rrelation between half-sibs can also be calculated by the
analysis of variance as an intra-class correiﬁtion.
Repeatability is the ratio of the between individual
component to the total phenotypic variance measured by the
correlation between repeated measurements of the same
individual, Repeatability thus expresses the proportion of
the variance of single measurements that is due to permanent
or non-localised differences between individuals both genetic
and environmental (Falconer, 1964). Repeatability can be
calculated between repeated measurements for example, milk
yield in successive lactations of the same animal either by
correlation analysis or as an intra-class correlation.
Repeatability estimation of a trait separates the component
of variance due to special environment but leaves the variance
due to general environment confounded with the genotypic
variance (Johansson and Rendel, 1968)., This component due to
general environment can only be separated if the genotypic
variance (including the non-additive components) has been
estimated., Thus the ccoefficient of repeatability which includes
all the genotypic variation plus general environment component
represents an upper limit of heritability (Falconer, 1964).
Repeatability and heritability estimates of production

traits.



2.5.1. Age at first calving

Estimates of heritability of age at first calving of
'some breeds of tropical cattle are presented in Table 2.9.
These estimates range from 0.03 to 0,12. All the estimates
are low and have rather large standard erros. The estimates
on Maure and Peul breeds of cattle are not significantly
different from zero. ILCA (1978) reported that a low
heritability is usually found for age at first calving and
when this is coupled with an extremely low selection intensity,
_ e.9g. selection intensity = i = 0.34 as obtained by ILCA
(1978), and which was ascribed to‘high mortality rates among
replaéement héifers in the dairy herd, would result in the
expected genetic reduction in the ége at first calving through
selection being guite small as it is here indicated by the

value of only two days per generation.
2.5.2. Calving interval

Estimates of repeatability of calving interval for some
breeds of tropical cattle are given in Table 2.10. These
estimates range between 0.06 and 0.31, The estimates of most
breeds except Kenana are above 0.10. As the repeatabilities
vary from low to medium value, multiple measurements of
calving interval may lead to a worthwhile gain in accuracy due
to a reduction of the variance due to special environment in
the phenotypic variance.

Estimates of heritability of calving interval for some

breeds of tropical cattle are shown in Table 2.11.
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Table 2:9. Estimates of heritability of age at first calving for some tropical breeds of cattle

Breed d.f .. .. .Method of Estimation.. Estimate References

Northern Sudan)

Shorthorn zebu) 117 daughter dam Intra-sire regression 0.1220.15 Csman and EL Amin (1971)

pairs of 15 sires

Nganda 104 Intra-sire regression 0.08+0.25 Mahadevan and Marples
(1961)

Maure - Paternal half sib 0.03+0.12 I1ICA (1978)

Peul = Paternal half sib © 0.0320.12 ILCA (1978)

East African Zebu = - -0.03:0.23 Stobbs (1966 and 1967)




uw
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Table 2.10.

Estimates of repeatability of calving interval for some tropical breed

by cattle
Breed d<f. Method of .estimation . .. .Estimate References
Nganda 75 intra-class correlation 0.21 Mahadevan and Marples (1961)
'
Kenana - intra-class correlation 0.06 Alim (1960)
Morthern Sudan) .
- hoEn zebia) 1083 intra-class correlation 0.24+0.04 Osman and EL Aunin (1971)
Shorthorn zebu - intra—-class correlation 0.14 Marples (1964)
Maure 74 intra=-class correlation 0.18 IICA (1978)
Peul 64 I1IcA (1978)

intra-class correlation

0.31
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Table 2.11. Estimates of heritability of calving intexval for some tropical breeds of cattle

Breed g.E. Method of mmﬁgﬂg .

-Estimate . References
Nganda 75 intra-sire regression =0.10 Mahadevan and Marples (1961)
(first)
Northern Sudan) 150 daughter
Shorthorn zebu) dam pairs of intra-sire regression 0,05+0,07 Osman and EL Amin (1971)

16 sires -







