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LACTATION records of White Fulani cows at
University of Ibadan were compared with
those of two Indian Zebus (the deshi and Hariana)
and the Horro of Ethiopia. All breeds had been
raised and kept in comparable tropical regions.
None of the populations had been subjected to a
selection and breeding program. With regard to
milk yield per lactation and day, cows at Ibadan
ranked first; 259 of lactations exceeded 1000 kg
approaching the Hariana with 369, while only
% of the Horro cows gave more than 1000 kg
milk and none of the Deshi. Lactation length and
the calving interval of the Ibadan cows were nearly
as long as those of the two Indian breeds. With
age of first calving they ranked second, but calving
only 0.8 as compared to 1.0 of Horro
cows. Calf mortality was high, but overall
viability of White Fulani heifers completing first
lactation surpassed the other cows. Their efficiency
was 359, as compared to 26 % of the Hariana and
59% of American Holstein, with the other two
breeds following far behind.
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INTRODUCTION

McDoweLL (1971) described five breeds
of cattle indigenous to the tropics in a
recent paper on the feasibility of com-
mercial dairying. These cattle include
two breeds of South America, both
Criollo (Bos taurus) native to Colombia,
two Zebu breeds (Bos indicus) from India
and one Zebu breed from Ethiopia,
North Aftica. There is no information
on other African Zebus, among which for
example the White Fulani (Bunaji) play
a major role in some West African
countries, especially in Nigeria.

Since records of the White Fulani
(Bunaji) herd at the University of Ibadan
were recently analysed (Dettmers and
Williams, 1978) it was thought interesting
to compare their performance ‘(lactation
records, viability and herd efficiency)
with the Zebu breeds discussed by
McDowell (1971) and to determine their
usefulness for commercial dairying.

MATERIALS AND METHODS

Only records of the Zebu breeds in
McDowell’s (1971) report were utilized in
this comparison. They came from the
Deshi and Hariana cattle of India and
the Horro of Ethiopia.

The Deshi is a shorthorned Zebu of
light gray-brown color with a black
mouth and tail switch. It is native to
Northeast India and Bangladesh. It is
being used principally for milk produc-
tion by seminomadic tribes. Its mature
live-weight is given as 200 — 250 kg with
an average lactation milk yield of 330 kg.
Cows are temperamental and can be
milked only with their calf present
(McDowell, 1972). The data came from
the Livestock Research Station at Haring-
hata in West Bengal.

The Hariana cow is white, shorthorned
and of medium size, weighing between 360
and 420 kg. These cattle are considered
dual purpose in the sense that they arc
used for draft and milk. The Hariana
are native to East Punjab, but widely
spread over India, with an average milk
production of 600 kg per lactation (Joshi
and Phillips, 1953). The data used by
McDowell (1971) were also from a herd
at the Haringhata Station.

The Horro cattle are found in Northern
Ethiopia. They have reddish brown hair
and belong to the shorthorned Zebu.
They are of medium size with mature
weights between 400 and 500 kg. Their
data came from a herd at the Government
Institute of Agricultural Research at
Holetta.

The most detailed description of the
White Fulani has been given by Gates
(1952) and Mason (1951). The cows at
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The earliest calvers were the Deshi
cows with 3% years of age followed
closely by the White Fulani, while cows
of the other two breeds were late calvers
having their first calves from 3% to six
months later, It is only the Horro cows
which calved regularly every year, the
Deshi nearer to calving every 14 months,
while the White Fulani had a 15 months
calving interval, and it took the Hariana
cow 16 months to produce another calf.
In other words, on the basis of the given
calving intervals the most efficient would
be the Horro cow with an annual calving
rate of 1.00, the next the Deshi with 0.86,
followed by the White Fulani with 0.80
and the Hariana, the last with 0.75,
While the White Fulani cow compares
well in milk yield, she is 14 months
older when her first calf is born than the
“best” in this comparison, the Deshi.
But she will produce only four calves
in five years, while the “better” Horro
cow is able to calve regularly every year.

The distribution of milk yields by
100 kg intervals based on the available
number of records for the three Zebu
breeds Deshi, Hariana and Horro was
taken from Medowell (1971), however
not given here as separate histograms but

rather in the form of a polygon. In
Figure 1 these three distributions have
been combined and the one constructed

for the White Fulani cows superimposed.
In the graph the perc 2es of records

‘ceniag

.are shown in 100 kg intervals,
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including
the proportion of records with less than
100 kg/lactation. This is followed by
the proportion ranging from 100 — 199 kg
milk etc. .

The lactation curves of the four breeds
are strikingly different. In general, the
variation in yields was large; so was the
proportion of all records with low yields.
The most nearly approaching a *“normal”
curve was that of the Indian Deshi.
Table 2 gives the proportions of lactation
yields which fall below 100, 500 and
1000 kg. The Horro cows showed a
large proportion of lactation yields on
the low side. The Hariana had the
largest percentage of records with more
than 1000 kg milk, even a few cows bet-
ween 2500 and 3000 kg (Figure 1).
McDowell (1971) reported that 15% of
the Horro cows were so nervous that they
refused to be milked, that 10% of them
“kicked” and 20% were occasionally
nervous. In order to handmilk the cows
at all, of course, the calf had to be present.
The two Indian breeds, although kept at
the same station, showed not only diffe-
rent yields but also a different distribution
of the yields. The temperament of the
cows including those whose calves had
died was blamed for the low average
production. The Deshi produced consi-
derably less milk per body weight than
the Hariana (McDowell, 1971).

_ TasLE 2
Proportions (%) of milk yield/lactation by 500 kg intervals

Yield Horro Deshi Hariana WF
Below 100 20 5 44 o
100 — 499 44 65 11% 28
Below 500 64 70 16 3s
500 — 599 : = 12 18 6 9
600 — 699 5 8 8 6
700 — 799 11 6 11 7
800 — 899 2 2 13 4
900 — 999 | 1 10 9
1000 95 100 64 75
Over 1000 5 0 36 25
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The White Fulani cows were similar to
the Indian Zebus in the proportion of
yields below 100 kg (7%), while 35% of
the lactation yields were below 500 kg
and 757 of all records below 1000 kg
milk. Thus 259 of the lactation yields
exceeded 1000 kg with a few cows giving
more than 2000 kg (Figure 1). None of
the Deshi cows exceeded 1000 kg milk,
only 5% did among the horro, while
367, of the Hariana gave more than
1000 kg milk. This is borne out by the
stretched tails of the lactation distribution
curves in Figure | for both the Hariana
and the White Fulan. This fact empha-
sizes the amount of variation present and
shows that in both breeds there is a
potential for high yields. It indicates
further that culling of low producers
should raise averages considerably, and
from selection for high producion one
would expect more progress.

Th White Fulani cows which were not
selected for high yield show a reasonable
potential. Table 2 suggests that if the
7% cows with below 100 kg milk had
been culled the average herd yield would
be 913 kg instead of 853 kg; and if the
lowest 129, had been culled or were not
there the average milk yield would have
been 958 kg; if 237 would not be existing
the average milk yield of the herd could
have been 1049 kg. In other words, if
over the 24 years covered by the records
used here, cows with yields per lactation
below 100, 200 or 300 kg had been strictly
eliminated from the milking herd the
present average lactation yield could
have been anywhere between what it
actually is and what the national average
production of White Fulani cows is
estimated to be (Hill, 1964).

In general, total yield of lactation is
usually available, and as a rule both
yield and length of lactation vary greatly,
so that some workers have used daily
yield as a criterion of production. Going
back to Table 1 length of lactation of the
four tropical breeds discussed there devia-
ted greatly from what is generally consi-
dered ““ideal”. Although most cows are
milked as long as they will give only a cup
full of milk, they do not approach a ten
month lactation. They need not be dried
before the next calf is born, they dry up
long before that. A dairy cow is expected
to drop a calf every year and to produce
milk efficiently till two months (or one
month) before she is ready for the next
calf. If she still produces plenty of milk
she is dried. This is the basis for the
adjustment of milk records to 305 days.
The yields of these tropical cows cannot
be “adjusted” even for comparative pus-
poses because length of lactation some-
times may be shorter by two to seven
months.

In Table 3 some information is provided
on the females of the four tropical breeds
with regard to proportion of heiferg
calves that were recorded as born dead,
losses which occurred during the first
three months after birth and deaths
from four months of age till heifers had
their first calf. The recording was not
complete and total losses up to first
calf do not add to 100 with the next
column of proportion of females comple-
ting first "lactation. The White Fulani
at Ibadan had a high proportion of
heifer calves born dead. Among the
157, reported here, there are not only
abortions, but also calves which were
born alive, but died at birth or shortly

TABLE 3
Viability females (%))*

Item . Horro Deshi Hariana WF
Born dead —_ . 4 15
Losses, 0-3 months 6 15 20 7
Losses, 4 months to first calving 30 16 20 5
Born alive and complete first lactation 48 49 50 51

* The records were not complete, thus losses and surviving heifers do not add to 100%
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after. Fewer calves died with increasing
age. This has been a matter of concern
and appears to be quite complex. High
losses are certainly an indication of
failures in management and nutrition.
This was accelerated when herd size
increased and pasture became insufficient
and problems arose with regular and
adquate supplies of other feeds. In the
earlier years mortality of calves did not
exceed 59%. There had been series of
abortions (brucellosis) and high loses
from foot and mouth disease associated
with heart lesions (acute myocarditis)
in young calves according to Hill (1977).
Furthermore, with constant even though
moderate exposure to infection, trypano-
somiasis was always there, the herd
being maintained in a state of premoni-
tion, and losses increased when manage-
ment conditions deteriorated. It has
further been suggested that inbreading
may have contributed, although on the
average it did exceed 8% (Ekpo and
Dettmers, ' 1974). However, there were
individual cpws with a markedly higher
degree of inbreeding.  Foster (1960)
even attributed 339 calf mortality to
inbreeding levels of over 3%, and 18% to
levels below in the Shika cows.

Yet, when the total losses are consi-
dered, the White Fulani cows did better
than the other three breeds, They had 51%

of heifers born alive completing their-

first lactation. Cow losses per year
were low, the eight cows removed per
year included those which actually died,

were seriously ill, had become sterile,
were physically injured or handicapped
by poor temperament preventing milking,
while “‘unafflicted” yet low producing
cows remained in the herd. With late
and irregular calving culling for low
production cannot always be afforded if
herd size is to be maintained. It takes
three years before heifers become ready
to serve as replacements and are bred
and thus economically useful for the herd
at four years of age. During early
development of the population turnover
rate (replacement) was kept low i.e. few
animals were culled, no selection took
place, and cows were retained in the
herd too long. The ratio of cows in
milk to other members of the herd under
such circumstances may be 1:4 or lower.

The efficiency of a dairy herd depends
on the above ratio, the losses that occur
and the level of production. Under
the conditions of the existing calving
rate, losses and production level the
herd efficiency was estimated for the
White Fulani cows at Ibadan per year
in terms of numbers of cows that should
be lactating and at the same time guaran-
tee a 700 kg milk output per day through-
out the year, distribution of young stock
by age, and herd size following McDowell
(1971) in order to be able to compare the
White Fulani with the other breeds,
This information is presented in Table 4
The comparaive base of a 700 kg daily
milk output is very high, but was taken
from New York dairies with Holstein

TaABLE 4
Number of females required for a herd which will provide 700 kg of milk daily throughout the year

Group BON Horro Hariana Holstein WF
Lactating cows 350 226 241 40 700 300
194 ———83—

Dry cows 927 264 234 870 31
Heifrs, 37-51 months 100 146 94 Q 47 20
25-36 months old 168 156 95 g . 52 22
13-24 months old 315 164 100 10 58 24
4-12 months old - 394 182 106 10 64 27
Females born 540 228 168 <. e | 30
Total herd 2294 1156 910 68 556 237
Herd efficiency? % : 15.3 19.6 26.5 58.8 34.9 35.0

IBON = Blanco Orejinegro

2Herd efficiency — Number of cows in milk X 100

Total herd
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cows, which probably provided the only
information avaiable on expected and
actual efficiency of dairy herds. These
figures for the Holstein cows were there-
fore included. There was no information
on the Indian Deshi, Instead one of the
Criollo breeds (Bos Taurus), the Blanco
Orejinegro (BON) from Colombia, was
included in the comparison (McDowell,
1971). The data for the latter were
from Instituto Colombiano Agropecuario
at EL Nus.

The required number of females to
maintain the herds when providing a
daily amount of 700 kg milk was calcula-
ted on the basis of their average perfor-
mance. The number of dry cows took
into consideration the average length
of lactation, while numbers of replace-
ment stock would take into account
average losses occurring at different ages.
For the Holstein cows there were no
replacement heifers older than two years
because of their earlier calving age.
Females born per year included
allowances for average numbers of born
dead. The size of the total herd then was
used to determine the efficiency. Herd
efficiency was calculated as percent of
lactating cows of the total herd.

From the standpoint of herd efficiency,
the White Fulani cows at Ibadan exceeded
the Hariana, Horro and BON being
most closely followed by the Hariana.
One third of the White Fulani herd
would be lactating throughout the year
in order to produce 700 kg milk daily,
but the herd size should be about threc
times as large as the present herd. The
700 kg output used by McDowell (1971)
is too high, tropical breeds would be
expected less efficient. McDowell himself
suggests that “......... herd outputs of at
leat 300 kg per day would be needed.......
to justify the -overhead for production
of a standard-quality milk”. The corres-
ponding figures for the White Fulani
cows with an output of 300 kg are given
in the last column of Table 4. With
about the present size of the White
Fulani herd at Ibadan (slightly over 200
femals) the herd efficiency would be the
same (359%) as in the previous column
It must be pointed out that the *“standard™
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milk refers to Holstein whose milk has an
average butter fat content of 3.4%,, while
average fat percent of White Fulani
milk may exceed 5% (Hill, 1960).

From Table 4 then one could infer the
following:

1. The White Fulani cows at Ibadan
were more efficient than the other
three tropical breeds. While the
Hariana cows are only half (45%)
as efficient as the Holstein, the
White Fulani approached the
Holstein cows by 60Y%.

2. With a daily output of 700 kg milk
a herd size of 70 will suffice for
high producing Holstein cows.
When present performance is consi-
dered, eight times as many females
would be needed in White Fulani
herds, thirteen times as many Hari-
ana, seventeen times as many Horro
and even thirty-three times as many
BON females. The White Fulani,

though, rank far better than the
Indian and Ethiopian Zebu and
the Criollo of Colombia.

3. The present herd size of the White
Fulani at Ibadan should be equally
efficient if it is to satisfy a daily
milk outpuft of 300 kg at the current
production level. It is obvious that
with improved performance by selec-
tion, efficiency can be raised.

Since the White Fulani are the most
widely spread breed of cattle in Nigeria
it must be assumed that they will continue
to play an important role in the future.
Management and production levels have
not changed much, if at all, in the general
herd. It will take time, much encourage-
ment and effort to improve supply of
water, feed and general management,
and to settle the nomadic Fulani herds-
men. It seems reasonable to improve
the White Fulani from within before
crossbreeding practices can be recom-
mended on a general and broad scale
Serious attempts should therefore be
made to build up several “elite” White
Fulani herds in the country which .would
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be able to supply “better”” bulls in order
to raise general performance.

Within these top White Fulani herds a
rigid selection program must be intro-
duced and followed with definate limits
set for age at first calving, milk yield and
calving interval. Estimates of genetic
parameters (like heritability, repeatability,
genetic correlation) must be obtained for
herds in the country to determine
procedure and level of selection and to
design breeding programes. The parame-
ters obtained for the White Fulani herd
at the University of Ibadan (Dettmers
and Williams, 1978) are sufficiently high
to suggest and expect progress from
selection towards increased milk produc-
tion,

Even under present conditions a
dairy operation with White Fulani cattle
appears feasible. With improved per-
formance and a higher output of milk
for sale such an operation could be
made economically profitable on a com-
mercial scale.
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