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Abstract

CATTLE PRODUCTIVITY ON SMALLHOLDER FARMS IN THE WESTERN HIGHLANDS OF
CAMEROON.

A study of the traditional cattle production systems in the Western Highlands of Cameroon was
carried out between August 1994 and September 1997. Fifty two cows selected from 14 farms in 4
locations were monitored monthly. Data were collected on calf and dam weight, dam's body condition,
milk offtake and forage quality. Reproductive performance was monitored by measuring progesterone
levels in milk sampled weekly. Crude protein content of grazed pastures rose from 12.5% in July to
14.5% in October and declined steadily to reach 4.5% in February. With such a decline in forage quality
during the dry season, cows are unable to obtain their nutrient needs, thus productivity was low. Body
condition score declined from medium (5.6) at calving to upper low (4.5) 4 months after the initiation of
milk offtake. Body weight of cows decreased by nearly 14% during the same period. The interval
between calving to first progesterone rise, calving to conception, and inter-calving intervals were 172 ±
116, 185 ± 106 and 448 ± 86 days, respectively. Milk offtake averaged 1.29 ± 0.44 kg/cow/day for a
lactation length of 10.5 months. A significant effect of season was detected in milk offtake (P <0.001),
body condition score (P O.05), body weight of cows (P <0.05), intervals from calving to first
progesterone rise (P <0.05), calving to conception (P <0.05) and inter-calving interval (P <0.01).
Supplementary feeding during the dry season and early lactation to cover the nutrient requirements of
the cows in the traditional production system of Western Highlands of Cameroon is recommended and
forms the purpose of the second part of this study which is now underway.

1. INTRODUCTION

Cameroon has a surface area of 475,000 km2, stretching from the rain forests near the
Equator to the Sahelian zone towards Lake Chad. In 1995, the population was estimated at
13.5 millions with 46% below 15 years of age. This population is expected to reach 15.5
millions in the year 2000 and 20.5 millions in 2010 [1]. The urbanization rate which was 28%
in 1976 increased to 43.5% in 1995 and will continue to increase by 4.9% yearly. The active
population is 37% of the total, out of which 75% are fanners. The per capita income was
estimated at US $ 796 in 1993 (before the 50% devaluation of the regional currency, the Franc
CFA,inl994).

The importance of milk in human nutrition can no longer be over emphasized.
However, annual per capita consumption of milk in West Africa is the lowest in the world,
13.3 kg [2], and estimated to be 10 kg in Cameroon. Meanwhile per capita production stands
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at 5.1 kg [1.]. To satisfy the increasing demand, Cameroon has been importing milk and dairy
products worth US $ 13.3 million a year. The recent devaluation of the currency has
drastically cut down on imports.

Cattle constitute the primary source of milk and meat for the population. Production
depends largely on the traditional pastoralists who rely almost exclusively on native pasture to
meet the needs of their animals. Seasonal variations on the production and nutrient content of
pastures have been correlated to the poor performance of cattle elsewhere in the tropics [3-5].
However, in the Western Highlands of Cameroon, quantitative assessment of the extent of this
effect on cattle productivity are not well known. Any strategy to improve cattle productivity
must take into account the type and level of constraints which affect their potentials. This
study was therefore undertaken to estimate cattle productivity under the traditional system and
to design strategies to improve it.

2. MATERIALS AND METHODS

2.1. Study site

The Western Highlands of Cameroon lie between latitudes 5° and 7° North and longitude
9° and 11° East of the Equator. With a size of 31,180 km2, they cover 1/16 of the total land
area of the country. Altitudes range from around 300 to 3 000 m above sea level. Rainfall
varies between 1300-3000 mm with peaks occurring between mid-July and mid-September.
The rainy season extends from mid-March to mid-November. The maximum temperatures
vary between 20 and 32°C. The dominant vegetation is residual savannah. This region is
characterized by a rapid population growth, most of whom live in rural area (67.8%) and
depend on crop and livestock activities. It is the third major cattle producing area, with
500,000 Zebu cattle [1], and one of the most important agricultural production zones of the
country.

2.2. Experimental design

The study started in 1994. A total of 78 cows from 18 farms in 4 locations in the
Western Highlands of Cameroon were sequentially included in the study. During the first
visits, information was collected on the general management of the farm and the herds, in
order to characterize the production systems. Animals were recruited into the study one month
prior to the expected date of calving. Selected animals were identified using ear tags and
information was recorded about their age, parity and breed. Following parturition, the farms
were visited monthly by a research team and weekly by the resident technician to collect
information on the animals. Only cows kept at home for milk production and which did not
travel during the transhumance movements were considered in this study.

2.2.1. Animals
Heart girth measurement of cows and calves was recorded monthly using a weigh band,

to estimate body weight. Body condition score (BCS) of cows was determined monthly based
on a 1-9 scale [6]. Milk offtake of individual cows was measured weekly with a graduated
cup, until the end of lactation. From two weeks after calving, 10 ml of milk were collected
weekly in a tube containing a milk preservative (Sodium Azide) by a trained resident
technician for progesterone assay [7]. Weekly sampling of milk continued until the cow was
confirmed pregnant.
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2.2.2. Forage
From July 1995 to February 1996, grab samples of forage (Sporobulus qfricanus) were

collected consistently each month from one farm, at a height similar to that grazed by cows on
natural pastures. Samples were oven dried, ground and analyzed {8] for dry matter, cell wall,
crude protein and ash contents.

2.3. Progesterone assay

Progesterone level in milk was determined by radioimmunoassay using the FAO/IAEA
solid-phase RIA technique. [7]. A cow was considered in the luteal phase when the P4 level in
milk was equal to or greater than 3 mmol/L, and pregnant when this level persisted over 4
consecutive weeks. This level is comparable to those reported in earlier studies for pregnant
cows [9].

2.4. Data analysis

Four farmers dropped out in the course of the study, so data used for the analysis were
obtained from 52 out of the initial 78 cows. Data were submitted to the analysis of variance
using the GLM procedure of the Statistical Analysis System [10]. Relationship among
variables was tested with the Pearson correlation.

3. RESULTS AND DISCUSSION

3.1. Description of the production system

The initial field survey revealed the existence of two basic cattle production systems in
the Western Highlands of Cameroon; the traditional pastoralism which is a more extensive
cattle farming system practised by the Fulani who were formerly nomads, and the agro-
pastoralism practised by the Tikar (native) population. Cattle production is the main stay of
the Fulani tribe. Their life revolves around this activity and most of their income is derived
from it. Crop production is marginal and is carried out by hired labor: 86% of the farmers
produce food crops near their home on an average farm size of 0.6 ha.

The average herd size is 86 cattle per farm. Major cattle breeds found in the study zone
are the Gudali (41.7%), the Red Fulani (27.8%) and the White Fulani (8.3%). Some farms
now have their first crossbreds (Holstein x Gudali) by artificial insemination, mainly for milk
production purposes. Milk produced is used mainly for family consumption. In each family
farm, a small nucleus of about 10 to 50 cows are kept around the compound for milk
production, and are not taken on transhumance. The number of cows being milked depends on
several factors amongst which the general condition of the cow and calf, and the family needs
are considered most important. In order to ensure their daily supply of milk, farmers aim for
sustained yield rather than high output over a short period of time and this production
objective is reflected in their management practices. Thus, cows are milked once a day in the
mornings. Milk offtake starts from 1 to 3 months post-calving. This time interval ensures
adequate growth of the calves during their early age. Calves are restrained near the compound
during the day while dams are being grazed. They are released in the evening and allowed to
suckle overnight. When milk offtake starts, calves are restrained in the evening and only
allowed to suckle the dam the following morning after a quantity of milk has been extracted
for family consumption. They are weaned at 10.5 months. Some calves may continue to
suckle for over 12 months of age or until pregnancy is advanced.
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3.2. Seasonal availability of forage

Cattle production is extensive on communal grazing lands which constitute the sole feed
base allyear round. Grazing areas are essentially made of native grass species of Sporobulus
africanus (Table I).

TABLE I. SEASONAL VARIATION IN THE NUTRITIVE VALUE OF NATIVE PASTURE
{Sporobulus africanus)

Month (1995/1996)

July
August
September
October
November
December
January
February

Dry matter

17.0
19.5
14.0
18.0
22.5
27.0
29.0
32.0

Crude protein

c
12.5
13.0
15.0
14.5
12.0
7.0
6.0
4.5

Cellulose

%DM)

33.5
30.0
26.0
32.0
28.5
23.5
19.0
15.0

Ash

7.5
9.0
8.0
8.0
8.5

12.0
13.0
14.5

Around the settlements, it is common to find spots of Pennisetum clandestinum. In
recent years, there have been some attempt to improve the pasture by growing Brachiaria
ruziziensis. Average size of improved pastures is 1.2 ha. These pastures are used as dry season
fodder reserves which are exploited prior to the strategic transhumance between February and
April, around a radius of about 75 km. Forage quality and quantity is closely related to
seasons of the year: poor during the dry season and rich during the rainy season.
Transhumance movement of cattle during the dry season is designed to improve their nutrition
at a time when the usual feed base is depleted. Apart from salt supplied monthly to cattle,
there is basically no other supplement given throughout the year.

Grazing time varies with the seasons of the year: in the rainy season, cattle graze an
average of 6 h, while in the dry season, grazing is extended to 10.5 h a day. Longer grazing
times during the dry season allow cattle to increase their forage intake.

33. Calving season

In the traditional production system, breeding is closely related to the availability of
forage. Figure 1 presents the monthly distribution of calvings. It indicates that 90.2% of
calvings occurred during the rainy season, from June to November, with a peak in the month
of October (29.2%). This means that 90% of successful matings occurred between September
and February and very few during the dry period and the early part of the rainy season (March
to August). The period of successful matings coincided with the period when forage was
available. After the dry season with severe feeding stress, cows had 5 to 6 months of good
quality forage to replenish their body reserves, making it possible for them to cycle and to be
fertile. The effect of nutrition on fertility of cows has been described in many tropical
environments [2-4, 11]. In the extensive farming system of Northern Cameroon [11], it was
indicated that cows become fertile only during the short rainy season when pasture is freely
available.
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Months of the year

FIG.]. Monthly distribution ofcalvings in the traditional cattle production system in the West
Highlands of Cameroon.

3.4. Body condition and weight change of cows

3.4.1. Body condition change
The average condition score of cows was 4.0 ± 1.44 (M-). It was affected by the season

of the year. It showed a steady increase from July (4.0) which coincided with the period of
abundant and relatively good quality forage, to attain a peak (5.0) in November. Thereafter it
declined to reach its lowest values (3.2) in March, the most critical period of the year when
animals have to go on transhumance. This implies that forage quality and quantity are
insufficient to keep zebu cows in good condition during the dry season. It would appear that
after a stressful period of under-nutrition in the dry season, cows take 3 to 6 months in the
rainy season to replenish their body reserves.

The average body condition at calving was high (5.6 ± 1.28). During the first month of
lactation, it dropped to 4.5, suggesting a mobilization of body reserves to meet the milk
production requirements for the calf. From the beginning of milk offtake at 2 to 3 months
after calving, body condition continued to decline up to 6 months post-calving (Figure 2).

3.4.2. Body weight of cows
Average body weight of cows was 313 ± 50.2 kg. Body weight of cows was positively

correlated with body condition score (R2= 0.65; P O.001). Body weight declined consistently
from 345 ± 35.7 kg at calving to 298 kg at 6 months post-calving (Figure 2). The onset of
milk offtake by fanners, although of smaller amounts, might have resulted in additional stress
imposed on the cows, especially when available forage was not adequate to ensure
maintenance and production needs. Even in intensive systems of production with heavy
supplementation, cows are often unable to maintain a state of positive energy balance, thus
leading to negative effect on weight and body condition [12], that might affect the
reproductive profile of the cows.
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FIG. 2. Variation in body condition score and body weight with lactation.

3.5. Reproductive profile

5.5.7. Interval from calving to first progesterone rise
The interval from calving to first progesterone rise in milk averaged 172 ± 116 days

(Table II). Analysis of variance showed a significant seasonal trend (P <0.05). This interval
was longer than 107 days reported in Ghana [13] on zebu cows, probably due to difference in
the feeding regime. Nevertheless, more than 50% of cows showed ovarian activity within 120
days after calving (Figure 3). It is also possible that several earlier progesterone rises might
have been missed in some cows. The interval was highest for calvings between May and July
(early rains), averaging 255 ± 1 7 0 days, and lowest for calvings between August and
December (late rains), averaging 147 ± 128 days. The difference in interval from calving to
first progesterone rise between these two periods is probably related to the difference in the
BCS of cows. The BCS was highest between the second half of the rainy season compared
with the first half of the rainy season, a situation linked to the availability of quality forage.
Forage is abundant and of good quality during the late rainy season compared to the dry
season; therefore, animals calving during that period are exposed to sufficient good quality
feed which enable them to remain in favorable condition for early post-partum resumption of
ovarian function. On the contrary, animals calving in or before the early rainy season are
affected by a poor pre-calving feeding regime and consequently poor body condition. Shorter
intervals from calving to oestrus have been reported in studies where pre-calving forage
allowance was increased [12].

The poor body condition and low body weight prolonged the interval from calving to
first progesterone rise and is indicative of delays in ovarian function postpartum, since oestrus
rarely occurs before the first progesterone rise [12]. In the current cattle production system
where feeding is solely based on poor native pastures, the combined effect of suckling and
milk offtake may have resulted in decreasing body weight and BCS of the dam which further
delayed the resumption of reproductive events.
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TABLE II. REPRODUCTIVE PERFORMANCE OF COWS IN THE TRADITIONAL
PRODUCTION SYSTEM OF THE WESTERN HIGHLANDS OF CAMEROON

Calving to first
progesterone rise (days)

Calving to conception
(days)

Calving interval
(days)

Calving season Mean ± SD Mean ± SD Mean±SD

Dry season
Early rains
Late rains

Overall

155±52a (4)
255 ±170° (11)
147 ± 128a (35)

172 ±116 (50)

151 (1)
294 ± 174a (9)
154 ± 129b (30)

185 ±106 (40)

529 ± 46a (5)
502 ± 194a (9)
404 ± 92b (21)

447 ± 86 (35)

Number of cows within parenthesis
150 Values in the same column with different superscripts are statistically different (P <0.05)

4

3

5

Days from calving
to progesterone rise
Days from calving
to conception

Time interval (days)

FIG. 3. Resumption of ovarian activity in the traditional cattle production system in Western
Highlands of Cameroon.

3.5.2. Calving to conception interval
The mean calving to conception interval averaged 185 ± 105 days. Over 40% of cows

conceived by 120 days after calving. Cows that calved during the early rains had the longest
interval from calving to conception (294 ±174 days), while those that calved during the late
rains had the shortest (154 ± 129 days). The distribution trend showed that season is a major
determinant of reproductive events in this cattle production system. Most cows remained
acyclic during the dry season and early rainy season (30%) and only exhibited sexual
activities towards the end of the rainy season. Conception rate was only 2% from February to
June and 98% between July and January. A high correlation was found between the interval
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from calving to first progesterone rise and the calving to conception interval (R2 = 0.79; P
O.001). In most cows, the first progesterone rise coincided with the initiation of a sustained
and high release of progesterone in milk, indicating conception. This finding was further
confirmed by the short interval between the initiation of progesterone rise in milk and
conception (14 days), illustrating free ranging situations with natural breeding in which
oestrus behavior can precede a post-partum rise in progesterone concentration [12].

Negative relationships were found between cows' body condition, body weights and the
calving to conception interval (R2=-0.30, P <0.01 and R2= -0.31, P <0.01, respectively). Poor
nutrition before and after calving and its effect on the dam's body condition has been shown to
be a major factor affecting calving to conception interval [5 11, 14, 15] and seems to be the
major problem in our farming system.

3.5.3. Calving interval
Calving interval was obtained for cows which had at least two consecutive parturitions

in the course of the study. Mean calving interval was 447 ± 86 days or 14.9 months (Table II).
It was significantly (P <0.05) affected by the season of calving. It was shorter for cows that
calved during the late rains (404 ± 92 days). This interval was relatively short compared to
most values reported under similar conditions [5, 11, 15]. In the Sudano-Sahelian Northern
Cameroon [11] the calving interval is 18.5 months, against 16 months in Niger Delta of Mali
[5] and 18 months in Malawi [16]. The shorter intervals obtained during the later part of the
rainy season are indications that improving nutrition would considerably improve the
reproductive parameters of the cows in this extensive farming system

3.6. Milk production

3.6.1. Milk offtake
The average milk offtake was 1.29 ± 0.44 kg/cow/day. It is close to values in Northern

Cameroon, a liter per cow per day under no supplementation [15]. It varied with season and
dam's body condition. It was highest (P <0.001) between June and October averaging 1.50
kg/cow/day (Figure 4) and lowest from November to May (1.09 kg/cow/day). The difference
in offtake by season followed the monthly rainfall distribution closely and could be linked to
the availability of forage, both quantitatively and qualitatively (Table I). A similar effect of
season of calving on milk offtake was shown to be significant up to 240 days in transhumant
Fulani herds in the inner Niger Delta of Mali [5]. A positive correlation (R2= 0.25; P <0.001)
was observed between the body condition score of the dam and the milk offtake. Increased
milkofftake depended on the apparent good condition of the dam which was highest during
the rainy periods. Parity and stage of lactation appeared to have little effect on milkofftake.
This indicates that contrary to the important effect of these factors on commercial dairy
production system where milk extraction is maximized in order to achieve economic gains,
farmers lay more emphasis on the survival and physical condition of both their cows and
calves.

3.6.2. Lactation length
The average length of extraction of milk for family consumption was 8 months. Milk

offtake started between 1 and 3 months post-calving, prior to which the entire production was
consumed by the calf. The length of the period of milk offtake correlated negatively with
body condition score (R2 = -0.23; P O.001) and the weight of the dam (R2 = -0.26; P O.001).
Some cows continued to be milked as long as calves growth was not compromised. Similarly,
poor condition and reduced weight contributed to cows being dried off earlier.
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FIG. 4. Monthly variation in milk offtake.

3.7. Calf growth rate

The average weight of calves before 7 days of age was 36.3 ± 3.00 kg. Although not
significant, calves born in the rainy season tended to be heavier (36.6 kg) than those bom in
the dry season (33.6 kg). This was probably due to the good quality of the pasture. Calf birth
weight was not related to body condition score of the dam at calving. The growth rate of
calves was linear up to 9 months of age (Figure 5). The average daily weight gain was 0.237
kg over a twelve month period. Calf growth rate was similar to that obtained in traditional
farms in Northern Cameroon where calves reach 120 to 140 kg by 12 months of age [11]. This
study also indicated a substantial increase in milk yield, body condition score and weight gain
of lactating cows supplemented with cottonseed cake, as well as that of their calves. That
implies that substantial production can be obtained by providing the protein rich supplement
to cattle in the Western Highlands of Cameroon.

150 -

5 6 7 8

Age (month)

10 11 12

FIG. 5. Growth rate of calves up to 12 months of age.
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4. CONCLUSION

This study has characterized the production and reproduction parameters in the
traditional cattle production system in the Western Highlands of Cameroon. It has also
identified constraints limiting production and strategies to improved it. Results indicate that
milk offtake is very low and reproduction performance very poor. The natural pasture is the
basis of cattle feeding and its quality fluctuates during the year due to the variability of
rainfall. Season appears to be the most significant factor affecting cattle productivity. It affects
the distribution of calvings, the amount of milk offtake, the body weight and body condition
of the cows, the interval between calving and the first progesterone rise and calving interval.

Many studies in tropical countries as well as in Northern Cameroon have indicated that
dry season feed supplementation improves the body condition of the cows and reduces the
intervals between calving and conception and calving intervals. In the extensive cattle
production system of the Western Highlands of Cameroon, such strategies need to be studied
and the impact on cattle productivity measured. However, the supplementary feeding should
target the pre- and post-calving periods when the demand for biological and physiological
functions of cows are increased. For that purpose, a new trial has been set up using cottonseed
cake as the feed supplement, which is largely available in Cameroon. It will be fed at 2 kg per
cow/d one month before calving up to June when forage is abundant and of good quality or to
about 6 months after calving, and the impact on the body condition and the reproductive
parameters measured and compared with a control, un-supplemented group. Such
supplementation can easily be adopted by farmers in the study zone as it has been with those
in the Northern Cameroon in recent years. This study which is underway will indicate the
impact of supplementary feeding on the productivity of zebu cows on farms. The study will
be completed with more data on forage quality round the year and the forage intake by grazing
cows in order to plan for more appropriate supplementation strategies that should meet
requirements for better productivity. Furthermore, it is possible that early weaning of calves
hastens the commencement of ovarian activity; this is another aspect which merits future
study.
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