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Abstract

The effect of coat colour variation on water intakel feed utilization needs to be fully investightéetermined
and exploited to help West African Dwarf (WAD) shelreeders in genetic improvement programmes. This
study examined the effect of coat colour on wattakie and feed utilization of intensively reared W/gheep in

the humid tropics. Sixty (60) WAD sheep of differenat colours were used for the experiment whasheld for

6 months. Prominent coat colour types in the regignblack, brown and badgerface. Animals werejmzd

into sexes. Daily free water intake (DFWI), DFWIhaigolic weight, daily total water intake (DTWI),
DTWI/metabolic weight, daily feed intake (DFI), DRietabolic weight, DFWI/DFI, daily weight gain (DWG
and feed efficiency (FE) were measured. Analysiglata revealed that coat colour and sex had sigmifi
(P<0.05) effect on parameters measured except Dakdl DTWI/metabolic weight. Brown sheep had the
highest value for the parameters measured exceWIDRFI and FE. There was no significant (P>0.05)
difference in DWG of black sheep (96.64+3.42 g) dmdwn sheep (95.24+2.77 g). Best feed efficiency
(0.17+0.01) was observed in black sheep. Rams hadhighest value for the parameters measured except
DFWI/DFI and FE. Based on our results, we conclutted brown WAD sheep and rams consumed more feed
and water, while black sheep consumed less feedhaydare better feed utilizers.

Keywords: Colour variant, feed intake, qualitative trait, sskeep, water consumption

1.0 Introduction

Sheep need water for normal body functions (Gate8092). Water is the most important nutrient innaai
feeding and animal health. It is the most abundagrtedient of the animal body in all phases of dgiowand
development (Harris and VanHorn, 2008). Water & ritedium in which chemical reactions in the bodieta
place. Water functions include control of body temgiure, digestion and absorption of food, transpér
nutrients, elimination of water products, via uriffem the body (Jafast al., 2006) and acts as buffering agent
to regulate the pH of body fluid (Harris and VanHo2008). Sources of water are metabolic wateriodda
from the oxidation of fat, carbohydrate and protigirihe body, water in feed supplied and free wateen to
the animals to drink.

Feed is normally the largest single expense ofegstoperation (Neary, 1997) and plays a major iroline
overall productivity, health and well-being of tekeep flock. Feed cost alone accounts for apprdgisnavo-
third of the total cost of production on most shé&ams (Umberger, 2009). One could logically intfeat if feed
cost can be kept under control, producers havetarlEhance of maximizing profit and this can bliexed by
the use of qualitative trait such as coat colouictviis a possible indicator of genetic superiofltige use of coat
colour in the improvement of production performarnicesheep will be through artificial selection afleur
variants with low feed intake but high weight géest feed utilization) and with minimal or neghtg effect on
the adaptation of the species.

The knowledge of coat colour of hair sheep can &y ¥mportant to determine their adaptability tayiag
environmental conditions (Gordon, 1965) and alsilémtify animals that can efficiently convert feedmutton.
The different coat colours are clearly visible apgear to be controlled by genes in a Mendeliamdas Colour
is a highly repeatable characteristics of individasimal and has high heritability, estimated a¥5@&chleger,
1982). Importance of coat colour on the performamicBvestock species in different environments éndneen
studied in many European and American breeds (Ryid80), but little is known about importance ofato
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colour on the performance of West African DwarfegheAlso, coat colour is a phenotypic expressiopartant
in breed identification and distinctiveness (Ozajel Kadri, 2001). The effect of coat colour vadaton water
intake and feed utilization needs to be fully intigeted, determined and exploited to help WAD sheegeders
in genetic improvement programmes.

This study was conducted to determine optimum waded of WAD sheep with different coat colours sdaa
know the quantity of water to provide for each coleariant because farm animals are reared initwtaiand
seasons wherein water is not readily available thedeffective temperature conditions venture oetghikeir
zones of thermal comfort (Abiojet al., 2010). It is also logical to know the putatieféect of colour variation
on feed utilization.

2.0 Materialsand M ethods

2.1 Experimental site

The experiment was carried out at the Small Runtifiaperimental Unit of the Research Farms, Federal
University of Agriculture, Abeokuta, Alabata, Og&tate, Nigeria. Alabata (latitud@1D'N, longitude 32’E

and altitude 76 m above sea level) is in Odeda lLGoaernment Area of Ogun State. The area whichitighe
South-western part of Nigeria has a prevailing itralclimate with a mean annual rainfall of aboG8T mm.
The mean ambient temperature ranges frofC28 December to 3€ in February with a yearly average
humidity of about 82%. The vegetation representmtarphase between the tropical rainforest anddthéeved
savannah (llorét al., 2010).

2.2 Experimental animals and management

Sixty West African Dwarf sheep with initial averagedy weight of 9.60+£0.50 kg and 8-9 months oldhwit
different coat colour types were used for the eixpent. The coat colour types were black, brown and
badgerface which are the prominent colours in #gton. The definition and analysis of coat coloengs were
made in line with the report of Adalsteinssairal. (1994) and Ozoje (1998). Twenty black, twenty bmoand
twenty badgerface sheep were used for the expetirBach colour variant comprised ten rams andetees.
Animals were sourced from villages and markets igu® and Oyo States, Nigeria. The animals were
administered with ivomec against endoparasitegpacasites and skin infections at a dosage of mBKkg,
treated with oxytetracycline LA (a broad spectrumtitziotics) at a dosage of 0.20 mg/kg and were vated
with Peste des petits ruminant vaccine (PPRV) during the quarantine period. Thanals were managed
intensively in individual open sided slatted flopens. The health of the animals was properly moattdo
prevent diseases. Equal amount of feed was giveadb animal. Measured clean water and feed weréded

for each animal. Feed and water troughs were platgde special wooden box nailed to the slattedrfito
prevent feed and water spillage. The animals wetk viith only concentrates and the composition &f th
concentrates given to the experimental animallasva in Table 1.

2.3 Data collection

2.3.1 Meteorological data

Daily maximum and minimum ambient temperaturesatieé humidity, wet and dry-bulb temperatures were
measured twice daily, both in the morning and ewgnising Six’s thermometer, hygrometer and wet dnyd
bulb thermometer, respectively. These meteorolbgiata were measured for the 6-month experimemiabg.
2.3.2 Measurement of water intake

2.3.2.1 Daily free water intake

The water provided was measured in millilitres. @atas provided for the animals every morning,\thieime
of the remaining water after drinking was measwreery 24 hours and subtracted from the initial woduof
water provided to determine the free water intadi@gmeasuring cylinder.

2.3.2.2 Daily feed water intake

Daily feed water intake (ml) was computed usingredation:

Moisture content of feed X Daily feed intake

2.3.2.3 Daily total water intake
Daily total water intake (ml) was computed using formula:

Daily free water intake + Daily feed water intake
2.3.3 Measurement of water intake/metabolic weight

2.3.3.1 Daily free water intake/metabolic weight
Daily free water intake/metabolic weight was meaduas:
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Daily free water intake
Weight?-T=
2.3.3.2 Daily total water intake/metabolic weight
Daily total water intake/metabolic weight was measias:

Daily total water intake
Weight 075
2.3.4 Measurement of daily feed intake, daily feed intake/metabolic weight, daily weight gain and feed
efficiency
2.3.4.1 Daily feed intake
Daily feed intake (g) was measured as:

Weight of feed provided — Weight of feed residue
2.3.4.2 Daily feed intake/metabolic weight
Daily feed intake/metabolic weight was computed as:
Daily foed intake

Weight "™
2.3.4.3 Daily weight gain
Daily weight gain (g) was computed as:

Weekly weight gain x 0.142857,

Where weekly weight gain (g) = final weight less thitial weight.
2.3.4.4 Feed efficiency

Feed efficiency was computed as: %
2.4 Statistical analysis

Data obtained were subjected to analysis of vagarging SAS (2003). The daily mean temperaturativel
humidity and initial weight of the animals were lided in the model as covariates. The linear madetl was

of the form:

Yij =U+A +Bj +Cl+€ij

Where

Y; is the parameter of interest

M is the overall mean for the parameter of interest

A is the fixed effect of'l coat colour (i =1, 2, 3)

B, is the fixed effect of ] sex (j = 1, 2)

C1 are the covariates effects of daily mean tempegatetative humidity and initial weight of the ardlts, and

&; is the random error associated with each recordnr(ally, independently and identically distributedgtiw

zero mean and variance)

3.0 Results

The climatic condition of the experimental siteidgrthe experimental period is shown in Table 2e Télative
humidity, maximum, minimum and mean temperaturaieslwere of average of 83.1+1.52%, 35.6+052
25.8+0.44C and 30.7+0.4&, respectively.

The effect of coat colour on daily water intakeily&ed intake, daily free water intake/daily feetlake, daily
weight gain and feed efficiency is shown in Tabldaily free water intake, daily feed water intaklajly free
water intake/metabolic weight, daily feed intakegilyl feed intake/metabolic weight, daily free water
intake/daily feed intake, daily weight gain anddesfficiency of intensively reared West African Difvaheep
were significantly (P<0.05) affected by their ceatour. Brown sheep had the highest daily free watike
(1494.57+£19.65 ml), daily feed water intake (89.0&84 ml), daily free water intake/metabolic weight
(263.92+3.48 ml/W,” ™ and daily feed intake (890.58+19.39 g). There nasignificant (P>0.05) difference
in the daily weight gain of black sheep (96.64+3g32nd brown sheep (95.24+2.77 g). The best ffaieacy
(0.17+0.01) was observed in black sheep, while bddge sheep recorded the lowest feed efficiency
(0.09+0.01). The lowest daily free water intake|ydéeed water intake, daily free water intake/nietéc weight
and daily feed intake were recorded in black sheep.
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Table 1: Composition of the concentrate diet given to theanimals

Ingredient Per centage (%)
Wheat offal 55.00
Palm kernel cake 30.00
Maize 5.00
Oyster shell 3.50
Bone meal 5.00

Salt 1.00
Vitamins 0.50
Calculated proximate compaosition

Moisture content 10.00
Crude protein 15.25
Ether extract 4.60
Crude fibre 9.34

Ash 5.44
Nitrogen free extract 49.76
Metabolizable energy (Kcal/kg) 2705.53

The effect of sex on daily water intake, daily féethke, daily free water intake/daily feed intaklajly weight
gain and feed efficiency is shown in Table 4. Sad kignificant (P<0.05) effect on daily free watdaake, daily
feed water intake, daily free water intake/metabaleight, daily feed intake, daily feed intake/nhetiic weight,
daily free water intake/daily feed intake and fedficiency. The least square means revealed tlwahifhest
daily free water intake (1391.73+17.65 ml), dailged water intake (88.71+1.69 ml), daily free water
intake/metabolic weight (246.92+3.03 mi\®™, daily feed intake (887.05+16.86 @), daily feedater
intake/metabolic weight (160.84+3.14 gV’ were observed in rams. The highest daily freeewat
intake/daily feed intake (1.73+0.10 ml/g) and fedfitiency (0.15+0.01) were observed in ewes.

Table 2: The meteorological data during the experimental period

Climatic factor Mean Diurnal variations

M orning Evening
Relative humidity (%) 83.10+1.52 93.20+1.42 72.33¢€P
Maximum temperaturé’C) 35.60+0.52 - -
Minimum temperature’C) 25.80+0.44 - -
Mean temperaturéQ) 30.70+0.48 - -
Dry bulb temperaturé’C) 29.40+0.25 27.20+0.55 31.90+0.55
Wet bulb temperaturé@) 25.70+0.50 25.80+0.45 26.80+0.20
Mean hours of temperature (hr) 5.60+1.04 - -
Rainfall (mm) 8.10 - -

Morning readings were recorded at 8:00 hour GM.T and evening readings were recorded at 14:00 hour GM.T.

respectively.

Table 3: The effect of coat colour on daily water intake, daily feed intake, daily free water intake/daily feed

intake, daily weight gain and feed efficiency

Coat colour gene

Parameters Black Brown Badgerface
(aaB-S-) (aabb$S-) (A)
Metabolic weight (W,"") 5.22+0.01 5.67+0.05 5.61+0.01
Daily free water intake (ml) 964.24+1653 1494.57+19.65 1364.30+26.21
Daily feed water intake (ml) 60.13+1.%6 89.06+1.94 84.97+1.88
Daily total water intake (ml) 1079.38+61.84  113833.82 1186.88+60.22
Daily free water intake/metabolic weight (mI#™)  184.72+3.15 263.92+3.48 241.96+4.50
Daily total water intake/metabolic weight (mIj¥™)  194.92+10.53 204.19+8.94 214.44+10.29
Daily feed intake (g) 601.34+16.53 890.58+19.39 849.70+18.78
Daily feed intake/metabolic weight (g ") 109.34+3.02 161.03+3.58 154.71+3.65
Daily free water intake/daily feed intake (ml/g) 76+0.12 1.25+0.08 1.35+0.08
Daily weight gain (g) 96.64+3.42 95.24+2.77 70.51+1.88
Feed efficiency 0.17+0.0f 0.11+0.0% 0.09+0.0%

b.¢ Means in the same row with different superscripts are significantly different (P<0.05).
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Table 4: The effect of sex on daily water intake, daily feed intake, daily free water intake/daily feed intake,
daily weight gain and feed efficiency

Sex
Parameters Ewes Rams
Metabolic weight (W,"") 5.39+0.01 5.62+0.01
Daily free water intake (ml) 1186.72+21°5 1391.73+17.65
Daily feed water intake (ml) 67.52+1%1 88.71+1.69
Daily total water intake (ml) 1178.06+55.00 110333.43
Daily free water intake/metabolic weight (mIj#™)  218.33+3.73 246.92+3.03
Daily total water intake/metabolic weight (mIj¢¥ ™)  211.98+9.28 198.84+7.10
Daily feed intake (g) 675.20+17.23 887.05+16.8%
Daily feed intake/metabolic weight (g ") 122.61+3.14 160.84+3.14
Daily free water intake/daily feed intake (ml/g) 73+0.16 1.19+0.08
Daily weight gain (g) 94.12+2.14 84.42+2.73
Feed efficiency 0.15+0.0% 0.10+0.0%

2P Means in the same row with different superscripts are significantly different (P<0.05)

4.0 Discussion

The mean daily free water intake observed in thidys(964.24+16.53 to 1494.57+19.65 ml) differednfr the

report of Adegbola and Obioha (1984), who repodaily free water intake of 337 to 478 ml. The ddilge

water intake values observed in this study inditatat the West African Dwarf sheep require lestewthan

other breeds of sheep of both temperate and tropiican (Adegbola and Obioha, 1984)he highest daily free
water intake observed in brown sheep could hawdtessfrom more dry matter consumed by the broweegh
as research has demonstrated that there is aveostationship between feed and water intake (Gep2001;

Gatenby, 2002).

An animal consuming a large quantity of feed nemdse water for normal digestion and utilizationtloé¢ feed
nutrients.Brown sheep with highest daily feed intake will demore water for physical softening of feed,
removal of undigested residues and excretion ofbwdic wastelntake of more dry matter results in higher
metabolic heat production in the body, which mwestissipated into the environment (Braslal., 1987) which
will invariably lead to consumption of more wat&he least daily free water intake and daily feedewantake
observed in black sheep might have resulted fraemgive management system and low feed intakendivte
management system reduced the impact of incomifey sadiation. Low feed intake reduced water intake
because the higher the feed intake, the highefréleeand feed water intake. The implication of highest daily
free water intake/metabolic weight recorded in bmasheep is that they require more water for metsimoas
metabolic weight is the unit upon which physiol@iprocesses are based (Thondesl., 1976).

Brown sheep had the highest daily feed intake wiildek sheep had the least. This could have resfiten
low absorption of heat which is directly relatedth® degree of pigmentation and this enhances i@t
animals. McManust al. (2011) reported that brown WAD sheep absorbeddeks radiation than black sheep.
Dark coated animals are predisposed to higherlbadt The feed intake per unit body weight, theeditpility
and absorption of nutrient from the intestine dasesl with increase in heat stress. Exposure ofasito a high
environmental temperature stimulates the periptlteeaimal receptors to transmit suppressive neryriises to
the appetite centre in the hypothalamus, caustheceease in feed intake (Habestll., 1992).

Animals with higher heat load make effort to disé@body heat resulting in increased body temperasis well
as decline in feed intake. The daily free wateakefdaily feed intake observed in this study (1268 to
1.76+0.12 ml/g) indicated that water intake wadhkigthan feed intake in all the colour variantse Bignificant
effect of coat colour on daily weight gain among 0/Aheep observed in this study is similar with fihdings
of Adedeji (2009) who observed similar result in WAyoat. There was no significant difference in tiadly
weight gain of black and brown sheep and this sstgg@at brown and black sheep utilize feed as#ree rate,
although brown sheep consumed more feed. Aded@fi92reported that West African Dwarf goat having
brown with extensive white marking colour were méaeoured in body weight gain. The probable reafson
the same daily weight gain in black and brown shelkgerved in this study is not clear. The highesdf
efficiency observed in black sheep indicated thigpagh black sheep consumed less feed, they drer feed
utilizers. Very high daily weight gain despite lofeed intake recorded in black sheep in this stuglyni
agreement with the report of Cunétal. (2004), but differed from the report of RobertsHd®86). Cunhat al.
(2004) reported that Brazilian Santa Ines sheemdes have preferred black-coated animals due fo fémster
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growth rates whereas Robertshaw (1986) reportedesigrowth rates with dark-coated animals.

The higher daily free water intake, daily feed watdake and daily feed intake observed in ramddbave
resulted from high hormonal profile, dominance agdressive feeding behaviour of male livestock igged he
lower daily water intake observed in ewes mightrheed to the fact that the ewes were not lacta®pctating
ewes are expected to consume more water than ntatiley ewes. The insignificant effect of sex orlyda
weight gain of West African Dwarf sheep differedrr the report of Mandadt al. (2003). The results of the
study carried out by Mandak al. (2003) on the analysis of growth traits in Muzaffegari sheep of India
showed that rams were heavier and had a higherhivgjgin than ewes at all stages of growth and the
differences tended to increase with age.

5.0 Conclusion

This study revealed that brown West African Dwdréep and rams consumed more feed and drink moer,wat
while black sheep consumed less feed and dheyetter feed utilizers.
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