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ABSTRACT

An experiment was carried out to investigate tHeatfof supplementing lactating cows with cottormsee
meal andVitellaria paradoxaleaves in the rainy season on milk yield and aupteows daily weight gain and
profitability. The experimental design was 3 x Jihasquare with 5 repetitions. Fifteen Borgou cowerev
offered three diets: grazing on natural pasturazigg on pasture plus 1.5 kg of cottonseed megbleoent
and grazing on natural pasture plus 500 gvitéllaria paradoxaleaves. Daily milk yield was 946.58 g,
1690.07 g and 1176.89 g for the control, cottonseed| andVitellaria paradoxaleaves group respectively.
Cows supplemented with cottonseed meal producefisigmily (p < 0.05) more milk than the others. The
mean values were 15.12%, 0.35%, 5.92% and 4.13pecteely for total solid, ash, fat and protein .
Vitellaria paradoxaleaves significantly (p < 0.05) increase totaliddével and ash as well as ash with

cottonseed meal.

Furthermore, calves daily weggih (DWG) was significantly different. A net retur

analysis shows that cottonseed meal ditéllaria paradoxaleaves supplementation in rainy season was
profitable even ilitellaria paradoxaleaves were more beneficial.
© 2010 International Formulae Group. All rights mrged.
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INTRODUCTION

Indigenous cows, which are generally
low milk producers, are the major sources of
milk in Africa. This low production is related
to extensive traditional management where
milk production is very low and does not
satisfy the needs for a population in growth
(Faye and Alary, 2001). Dairy production in
Benin relies on native cattle breeds, among
which the Borgou cattle. This breed accounts
for 51% of Benin’s cattle population (MAEP,
2007) and its production system is a

traditional low input system involving
extensive grazing on natural pasture without
supplementation. However, Borgou cows
have the highest daily milk yield compared to
the other local breeds (Ogodja, 1988; Chabi
Maco, 1992). Nevertheless, for milk
consumed in Benin, 60% is imported (FAO,
2009) because the local production remains
insufficient (37.000 tonnes in 2007). It is
therefore necessary to increase local breed
dairy productivity, essentially through animal
nutrition because according to Harris et al.
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(1994), proper mineral nutriton and
supplementation is essential to animal health
and high level of milk production. Some
research activities are then made but most of
the time in dry season to access supplements
benefit on milk production (Kané, 1996;
Senou et al., 2008). Recent research in Borgou
cows dairy production are scarce (ldrissou,
2004; Senou et al., 2008) and only one (Senou
et al., 2008) put interest in supplements effect
on milk vyield. This study will therefore
provide data on supplementation effect on
milk yield, chemical composition of milk,
daily weight gain and its economic
implications and also supplements need in wet
season.

The aim of the present investigation
was therefore to evaluate the effect of
cottonseed meal and/itellaria paradoxa
leaves supplementation on milk yield, milk
content, daily weight gain and the economic
implications of rainy season’s supplementa-
tion.

MATERIALSAND METHODS

The experiment was conducted at
Okpara State farm located in Borgou
department, between latitude 9°6’-9°21' N
and longitude 2°39’ E in 2005, during rainy
season (from 24/07/2005 to 01/10/2005). This
region is characterized by a continental
Sudanian climate with a dry season from
November to April and a rainy season from
May to October. The average rainfall is
1119.41 mml/year in Okpara State farm and
the mean annual temperature ranges between
25.3 °C to 30.5 °C. The vegetation consists of
wooded or shrubby savannas and old fallows
overgrown by various  graminaceous
formations.

Fifteen Borgou cows were selected
from Opkara State farm herd according to
parity number and animals’ age .The lactating
cows were on average in their third stage of
lactation (205 days) at the onset of the
experiment and weighed on average 225.2
(control), 225.4 (control + cottonseed meal)
and 215.8 (control +Vitellaria paradoxa
leaves) kg. The experiment lasted ten weeks
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preceded by a two week adaptation phase (24-
07-05 to 01-10-05). Animals were allotted in
3x3 Latin square design with five repetitions.
The cows were allotted randomly to three
treatment groups corresponding to three
feeding systems and numbers in each group
were similar to the number of lactation (2, 3, 4
and 6). Cows for the first feeding system were
subjected to 6 hours (from 11 a.m. to 5 p.m.)
grazing on natural pasture predominantly
composed of Andropogon  gayanus,
Hyparrhenia involucrata, Pennisetum
polystachion, Setaria sphacelata, Brachiaria
ruziziensisand Stylosanthes hamat@nimals

in the second and third treatment were
respectively supplemented with 1.5 kg of
cottonseed meal and 500 g\dftelaria leaves
(according to breeder¥/itellaria leaves have
milk stimuli properties but its quantity feed is
low) after the six hours gazing on natural
pasture. Mineral blocs and water were
availablead libitum

The cows were hand milked twice a
day (7:00 a.m. and at 18:00 p.m). Calves were
allowed to suck for about one minute in order
to stimulate let down of the milk. The milk
yield (in kilograms) of each cow was
recorded using a scale with 25 g precision.
Milk samples were collected in the morning
and afternoon milking each week and stored at
0 °C without addition of preservative and used
for chemical analysis. These samples were
analyzed for total protein using Kjeldahl
method. Butterfat was determined by the
Gerber method and total solids by evaporation
(103 °C for 3 hours) using the procedures
described by AOAC (1996).

The cost of the supplementary feeds
consumed by the animals throughout the
feeding trial was computed for each cow.
Feed costs at the prevailing market prices in
2005, as well as milk price are considered in
order to quantify the net benefits from the
feeding intervention.

Cottonseed meal and Vitellaria
paradoxaleaves samples collected each week
were analysed for dry matter, crude protein,
ash and crude fibre according to AOAC
(1996) methods.
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Cows and calves were weighed at the
beginning and the end of experimental period,
after morning milking (using a scale of 1 kg of
precision).

The data were analyzed according to
general linear model procedure (GLM) of
SAS package (SAS, 1989), then, the least

square means were estimated and compared

by the Student test.

RESULTSAND DISCUSSION
Milk production and composition

The proximate composition of the
supplemental diets is presented in Table 1.
The crude protein contents and crude fibre of
cottonseed meal is better than Vfittelaria
paradoxa leaves. Addition of supplements
appears to improve the nutritive quality of
diet.

Supplementation has an impact on milk
production. But only cottonseed meal
supplementation significantly (p<0.05)
increased milk yield (with 78.54% increase
compared to the control) (Table 2). The better
milk yield of supplemented cows was
obviously a response of the animals to extra
nutrients (especially protein) consumed by
them unlike the non-supplemented cows that
depended solely on forages available on
pasture. The increase in milk yield using
cottonseed meal due to its protein value is
higher than that obtained by Ogodja and
Hounsou-Ve (1992) when supplementing
Borgou cows with whole cottonseed. These
results are probably related to genetic
selection that improved the Okpara State farm
cows’ milk yield and to a better sanitary
control. But milk yield recorded by Senou et
al. (2008) when supplementing the same breed
with cottonseed meal is higher (2 liters). This
difference on the milk yield could be due to
the quantity supplemented (2 kg) which will
provide more protein to cows’ diet.

Milk content increased with
supplement use. There was a significant
increase (P<0.05) in milk total solid with
Vitellaria paradoxaleaves supplementation as
well as in milk ash with cottonseed meal
supplementation. But crude protein and
butterfat levels were not significantly
(P>0.05) affected by diet composition (Table
2). The differences of milk constituents are
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largely due to the variations in the milk yield
which, in this study, must have been affected
by differences in the composition of
supplements fed to the cows. Milk content
recorded is higher than that obtained by Yilma
et al. (2006) with Boran cattle essentially due
to genetic differences.

Daily weight gain

Cows and calves live weight and cows
daily weight gain were similar among the
treatment. A significant increase of calves
daily weight gain (DWG3) belongs to cows
supplemented cottonseed meal was observed.
This could be explained by the quantity of
milk consumed by these calves, which is
probably higher than that of cows
unsupplemented.

Vittelaria paradoxa leaves group
calves’ daily weight gain from birth to the
beginning of the experimental period is
significantly higher than the others. The
difference in calves daily weight gain could be
due to variations in quantity of milk leave to
calves before experiment beginning and herd.
Calves belong to cows supplemented
Vitellaria paradoxa leaves significantly
increase their daily weight gain (DWG 1 and
DWG2) (Table 3). This result shows that
Vittelaria paradoxaleaves induce more body
weight increase than milk yield.

Daily weight gain obtained for calves
belonging to cows non-supplemented and
those supplemented cottonseed meal are
similar to those recorded by Ogodja and
Hounsou-Ve (1992) with 1 kg of whole
cottonseed supplementation in traditional
management systems. But Youssao et al.
(2009) obtained Borgou calves’ live weight at
birth and daily weight gain higher values. It is
probably due to phenotypic selection of calves
which induce increase in weight performances
and on genetic variability among calves.

Cost-benefit analysis

The cost-benefit ratio was used to
evaluate the profitability of supplementing
Borgou cows during rainy season.
Considering the cost of feed (100 F CFA the
kilogram) and the market price of milk (300 F
CFA the litre) in 2005 in the locality,
Vitellaria paradoxa leaves supplementation
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appears to be more profitable than cottonseed
meal supplementation (Table 4). The benefit:
cost ratio is superior to 1, showing that dairy
production is globally a profitable activity.
However, Vitellaria paradoxa leaves
treatment shows a higher profitability (Table
4). But cottonseed meal treatment group
profitability is lower than unsupplemented
treatment group. This is due to cottonseed
meal high cost which weighed down the feed
cost and to the fact that milk yield obtain is

not high enough. For better profitability, it can
be recommended to use supplement with
higher concentration as cottonseed meal at
early lactation and change with tropical
legumes grasses available locally with higher
protein content or their seeds at late lactation.
So to substantially improve breeders’
incomes, local feed resources valorisation
such as tropical legumes and concentrate
better management is necessary.

Table 1: Composition of supplements diets (% of dry matter).

Supplements Dry matter Ash  Crudeprotein Crudefibre
Vittelaria leaves 47,63 5,77 14,50 17,2
Cottonseed meal 87,30 6,35 34,78 26,5

Table 2: Effect of cottonseed meal aiitellaria paradoxaleaves supplementation

on milk yield and milk composition.

Treatment  Milk yield (g) Milk composition (%)
Total solids Ash Crude Butterfat
protein
Control 946.58 a 14.42 a 0.23 a 3.86a 5.92 a
CsSM 1690.07 b 14.35a 0.55b 4,29 a 5.62 a
VPL 1176.89 a 16.60 b 0.25a 4.25a 6.22 a
SE 217.54 0.67 0.04 0.17 0.31
Means in the same column followed by differentdittare significantly different (p<0,05)
Table 3: Cows and calves live weight (kg) and daily weigain (DWG) (g/d).
Age Variables Control Cottonseed Vitellaria RSD
meal paradoxa leaves
LW1 (kg) 218.4 237.8 215.6 29.42
Cows LW2 (kg) 221.2 242.6 226.4 30.21
DWG(g/d) 50 85.7 192.84 112.97
LW3 (kg) 17.7 17 17.8 0.65
LW4 (kg) 61.4 71.2 70.2 11.21
Calves LWS5 (kg) 64.4 78.2 74.2 11.29
DWGL1 (g/d) 186.06 a 231.98 ab 260.23 b 41.68
DWG 2 (g/d) 161.1a 212.06 b 219.1b 34.52
DWGS3 (g/d) 53.54 a 124.98 b 71.42 ab 39.57

Means in the same column followed by differenteiettare significantly different (p<0,05)

LW1 : Cows live weight at the beginning of the esipental period; LW2: Cows live weight at the erfdtee experimental
period; DWG: Cows daily weight gain from the begirg to the end of the experimental period; LW3hEs live weight at
birth; LW4: Calves live weight at the beginningefperimental period; LW5: Calves live weight at #ral of experimental
period; DWG1: Calves daily weight gain from birththe beginning of the experimental period; DWGatv@s daily weight
gain from birth to the end of the experimental periDWG3: Calves daily weight gain from the begimgto the end of the

experimental period; RSD: Residual Standard Deviati
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Table 4: Effect of supplements on the profitability: coatio and benefit (FCFA)/litre of milk sold.

Controal Cottonseed meal  Vittelaria paradoxa leaves
Cost-benefit ratio 11.17 2.29 11.77
Benefit/litre of milk sold 275.35 208.94 276.52
(FCFA)
Conclusion Faye B, Alary V. 2001. Les enjeux des

This study shows the positive effect of
supplementation on milk yield and confirms
its useful utilization even in rainy season (in
spite of more perceptible effect in dry season)
to maintain a higher milk vyield. Dairy
production  improvement  with  cows
supplemented has a positive impact on calves’
growth. Rainy season’s supplementation is
globally profitable even if this profitability is
low for cows supplemented cottonseed meal.
Dairy production which is a profitable activity
needs a rational use of concentrate and local
feed resources rich in protein according to the
stage of lactation and the season to be more
incomes provider.
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