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—Abstract

One hundred and ninety two records were taken weekly for twenty four (24) weeks from West
African Dwarf (WD), the Yankasa (YN) and the West African Dwarf X Yankasa crossbred
(XB) sheep . The traits evaluated were milk yield (MK), linear body measurements (LB) such
as height at withers, (HT), body length (BL), heart girth (HG), shoulder width (SW), Tail
length (TA), Neck length (NL), Neck circumference (NC), Face length (FA), Hind leg length
(HL), Foreleg length (FL), Face length (FA), Ear length (EA), Head width (HW) and Rump
height (RH) together with the following Udder dimensions (UD): Udder circumference (UC),
Teat length (TL) and Teat circumference (TC). There was significant (P<0.05) influence of
genotype on MK, WHT, HT, BL, TA, FL, HL, FA, EA and RH. The WD ewes produced more
milk than either the YN or XB ewes. Average daily milk yield (ml) was 122.25, 90.88 ana
108.8. The YN genotype was superior in all LBs except SW and NC than the WD and XB in
the three genotypes. Height at withers was 59.08, 69.21 and 61.81 cm; BL 48.54, 55.08 and
54.49 am and RH 62.88, 75.11 and 68.46 cm for WD, YN and XB ewes respectively. Since
milk offtake is related to body weight and some linear bodv measurements, selection for WT,
HG, SW, NL, NC, UC and TL in WD ewes could lead to higher milk and mutton production.
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Introduction

Milk could be an important source of
protein especially in Nigeria where per
capita consumption is low. There is a
growing awareness of sheep as a source of
milk for man (Agbede et al._ 1997;
Adewumi et al. 2001; 2005). Milk yield
which is the quantity of milk produced by
lactating ewes is influenced by nutrition,
udder size, water, suckling rate and
exposure to stress (Nganga ef al. 1990; Al
Jassim et al. 1999; Malau-Aduli et al. 2001;
Adewumi et al. 2006). In previous studies,
attention was drawn to the paucity of
information on the consumption and

characteristics of sheep milk in Nigeria
(Akinsoyinu, 1987, Adewumi ef al., 2001;
Adewumi, 2007). The West African Dwarf
sheep (WAD) described as Fouta Djallon is
a small compact, hardy breed (Akinsoyinu,
1987; NAERLS, 1990). The Yankasa is
known as “Fulani”, a predominant breed in
the northern Nigeria. With an estimated
population size of 22.1 million (Osinowo,
1992), it has potential for milk production
(NAERLS, 1990; FDLPCS, 1991). The
Yankasa sheep has been found to have
higher milk production than the West
African Dwarf (NAERLS, 1990 and
Agbede et al. 1997). However, the former
18 not common in the humid zone while
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report on the latter as source of milk is
scanty.

Measurement of animal body parts,
namely; chest girth, loin girth and body
weight has been used to determine
important functions or parameters such as
ejaculate volume and live weight in
livestock species (Okon, et al.,1997; Ozoje
and Mgbere, 2002; Chineke, e al. 2002 and
Abdullah et al. 2003). There are few reports
of body measurements in relation to milk
yield. Studies have confirmed that the milk
yield of the dairy ewe is associated with
udder circumference in cattle and goats
(Sing and Dave, 1987; James and Osinowo,
2004) , although for non-dairy breeds, there
is little evidence available (Haresign,
1983). This experiment is therefore
designed to study the effect of genotype
and week of lactation on milk yield, udder
dimensions and linear body measurement
of non-dairy sheep.

Materials and methods

One hundred and ninety two records were
taken weekly for twenty four (24) weeks
from West African Dwarf (WAD), the
Yankasa (YN) and the West African Dwarf
X Yankasa crossbred (XB) sheep. The body
weight range was 19-22kg and age range
between 2-3 years. The study was
conducted at the Teaching and Research
Farm of the Federal University of
Technology, Akure. The animals were fed
with concentrate before grazing. Grazing
was done between 10.00am and_2.30pm
daily. The concenirate contained maize
15% brewers dry grain 30%, wheat offal
20%, palm kernel cake34%, salt ¢.5% and
bone meal 0.5% at 200-500g/head/day. The
traits measured were individual milk yield
(MK), linear body measurements (LBs)
such as height at withers (HT), body length
(BL), heart girth (HG), shoulder width
(SW), tail length (TL), Neck length (NL),
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Neck circumference (NC), Face length
(FA), Hind leg length (HL), Foreleg length
(FL), Face length (FA), Ear length (EA),
Headwidth (HW) and Rump height (RH).
Udder dimensions (UD) measured were
udder circumference (UC), teat length (TL)
and teat circumference (TC) of dams. The
UD and LBs were determined in the
morning before feeding. The two halves of
the udder of each lactating ewes were hand
milked early in the morning at 12 hours
interval and milk yield was determined
using a measuring cylinder once a week for
8 weeks. The lambs were separated
between 7 pm and 7 am from ewes which
were then milked dry. The weight (WT) was
determined using a hanging scale of 0-
100kg graduation. The LB's (cm) were
measured weekly with the aid of canvas
tape. Each animal was gently restrained
while taking the measurements. The linear
body measurements were defined as
follows:

Height at withers: distance between the
most cranical palpable spinosus and the
ground.

Body length: Distance from the head of
the humerii to the distal end of the pubic
bone.

Heart girth: Measured as body
circumference just behind the foreleg.
Udder circumference: Measured as
distance round the widest points of the
udder perimeter.

Teat length: Distance between the tip of
the teat to the base of the udder

Teat circumference: Distance round the
widest points of the teats.

Shoulder width: Measurement taken
between the two heads of humerii

Tail length: Measured as distance from
distal end of the pubic bone to the tip of
the tail.

Neck length: Distance from the head of
the humerii to the lateral tuberosities of
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the humerii.

Neck circumference: Distance round the :
mid neck region.

Fore leg length: Distance from the
proximal extremity of the olecranon.
process to the mid lateral point of the
coronet.

Hind leg length: Distance from the distal
extremity of the olecranon process to the
mid lateral point of the coronet.

Face length: Distance from between the
horn site to the lower lip.

Ear length: Measured from the base of the
ear to the tip.

Rump height: Distance from the highest
point of the rump to the ground.

Statistical Analysis

The data generated were analysed by
General Linear Model using Statistical
Analysis System (SAS, 1995). Significant
differences among means were determined
using Duncan's multiple range test
procedure. Covariate analysis was done to
correct differences in initial weight.

The model used was

Yo ZEE0 2C, 2D, EBC, ThW LY ik
Where Y, = the traits of interest

(milk yield, udder dimensions and linear
body measurements )

2 = overall meanof all observations
B ‘= effectof the i genotype

(i = West African Dwarf, Yankasa and
West African Dwarf x Yankasa)

C, = effectof j*week of lactdtion

(1 =week 1........week 8)

bW = body weight used as covariate
BC, =" effect of interaction between "

i
genotype and ;" week of lacation
Z ijk = error term associated with each
“record of traits, normally, identically and
independently glisuibut)ed with zero mean
* -and variance | e

Resu'lté and Di'sc"ussion
f

- The results of the effects of breed and week -

of lactation on udder dimensions and linear
body measurements are presented in Tables -
18 : e g

Udder dimension
The results of the analyses on the effects of
breed and week of lactation on udder

. dimensions of West African Dwarf,

Yankasa and the crossbred are presented in
Table 1. There was a high and significant .
(P<0.05) effect of breed on TC and UC.
Similarly, week of lactation had significant
(P<0.05) effect on only MK only. Breed x

- Week interaction ‘had no significant

(P>0.05) on all traits studied. There was no
significant difference (P>0.05) in the
overall mean weekly milk production in the
three genotypes. This is in consonance with

_ the report of Rhind et al. (1992) and Al

Jassim et al. (1999). Comparatively, the

MK recorded from the first week till the

eight week in this study were lower than

those rccorded elsewhere (Agbede et al.

1997 and Adewumi et al. 2006). The mean -
values of . 122.04 ml/day for WAD fromthe
present- study was comparable to the
corresponding values 121.22ml/day
reported in earlier study (Agbede et
al.1997) ewes. Also, the mean values of
90.88 ml/day for YN was lower than those
reported elsewhere. The WAD was superior
in milk production. The WAD genotype
produced milk at a relatively low but
consistent level throughout the lactation
trial. Milk yield was generally low. This
could be due to the fact that these animals
are of small body size and have not been

-used for milk production. Peak milk

production was obtainedat the 3" and 2™ for

* WAD and XB respectively and thereafter
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decreased as lactation advanced ewes. This
agrees with the report of Rhind et al. (2002)
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Table 1: Least square means showing the effects of breed and week of lactation on udder circumference,
teat circumference and teat length of West African Dwarf, Y ankasa and the crossbred

Week of West African Dwarf (n=8) * Yankasa (n=8) Crossbred (n=8)
lactation

Milk yield and Udder dimensions  Milk yiekl and Udder Milk yield and Udder

{cm) dimensians (¢m) dimengions (cm)

MY uc e TL MY uc TC TL MY uc e TL
1 130.0™ SUT i T SR e T L 1 S T N A
2 139.3* it 2 RS2 1179 310 AR VA Vaiknliae\ Lag el g il gy
3 146.1" WS, A3 2a 068"  paat 030RL s et aaie 3% S omsE it Bl e
4 137.4* SR PRl ast  aRc 39" L2 SO@ ameh da . 24
5 133i6% oI idnt Ta0a06 0 A 3 T 26 A9 gRew 37 T 5
6 1079 b ) W G RS T LR G s . S 1 1 i ) R ' T
7 97.5° 208 3 25 @92 iR N6 Siftac e @mlendgiet 36 2
8 96.18° 2 Vg Aciasiigee  angey g gt 9B 3665 6l 30
Mem: 122.3+ 30,0+ 3.4+ 24 909+ 285+ 42+ 30+ 108.8& 287+ 3.6 2
SE 10.7 1090003 3 eyt T 0.7 0.2 03 85 08 02 ¢

0.4 0

* Mens followed by different superscript(s) withinthe ‘ame caumn are signi ficantly different (P< 0.05)
*Means followed by different superseripts in different column sacmo ss bread are signi ficantly di ferent (P<0.05)
LIC =udder circum e TC=teat i e, TL=teat length

who obtained peak milk yield between the 1992 in US sheep breeds and Nweje an
2" and 3" week of lactation. However, MK Manjeli, 1985 in Cameroon Dwar-
peaked at the 6" week of lactation for YN Blackbelly ewe who obtained their pea’
ewes. This is consistent with the findings of  milk production at the 4" week of lactation
Adewumi et al. 2006 and disagrees withthe ~ The observed slight increase in mil
observations of Agbede ef al. (1997) in  productionat the 6" week of lactation in V-
WAD and YN ewes, Sakult and Boylan, and XB ewes is difficult to explain.

Table 2: Least square means showing the effects of breed and week of lactation on body length, height at
withers and neck length of West African Dwarf, Yankasa and the crossbred

Week of West African Dwarf Yankasa (n=8) Crossbred (n=8)
lactation  (n=8) _
- Linear Body Linear Body Linear Body

Measurements (cm) Measurements (cm) Measurements (cm)

BL HT NL BL HT NL BL HT  NL
i 504° 603 21.0% 56.6% 603 [T B3 glgit g
2 49.1° 613 b Bt 56.1% 613 % ASEE. 608 . R
3 514" 600 2L et abio 09" 556" 605 186
4 510" 600 23.4%  548™ 600 g™  BaI™ s 208
5 500" 600 23.7 53.1° 600 T LA LI e R
6 492" 9.l T “Sois™ 50 ) o il . il ) (MR
7 B W92 220%™ sas™ s 5% SxE M anaR 1o 930
8 49.1* 396 2058, S47™ 506 22 ARt o 9am®

Meant 4958 99 + 224 552+ 599 B9+ 53T o6l 209
SE 0.8 0.8 0.7° 06 + 08 405 0.6° 06 035

P Means followed by different superseript(s) within the same column are significartly different (P< 0.03)

*Means followed by different superseripts in different columnsacross breed are si gnificantly difierent (P<0.05)

BL=body length, Hl=height at withers NC= neck length
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Table 3: Least square means of the effeci: of breed and week of lactation onneck circumference, heart girth and
fore leg length of West Africar: " varf, Yankasa and the crosbred f

Week of  West African Dwarf (n=8} Yankasa (n=8) Crossbred (n=8)
lactation

Linear Body Measurement  Linear Body Linear Body

_@gﬂ Measurements (cm) Measurements (¢m)

NC HG FL NC HG FL NC HG .  Fl
1 304 000  17.2% . 285 09 453" 281 646”407
2 3L 70 39.5° 2838 66.1 47.4 28.1 66" 398"
3 323%% 7070 4 36:2% 1283 6.5 46.0° 283 @7 393"
4 2y 04" 35565, 274 M3 |, 456" 21T 6.1" 306"
5 3250 M 36, 26.9 70.8 44.5° 266 68.0M 39.5°
6 300%™ G gl gt Tl 4RI 2677 M1 434
7 345" Ge" LVigTiae R 65.6 AN AT 76 399
8 294° @F 35060 WO 686  43.8% 217 68.7> 188"
Mean:t 316+ 6864 367 WO+ B8 449+ 206+ 68.1+ 40,1+

, 0.8 A 0.6" 12 0.7° : 6

ed by

f ent superscripl(s) WI th e same column are si@iﬂmhﬁ;r different (P<0.05)
#Means followed by different superscripts in différat columns across breed are significantly different (P< 0.05)
NC=neck circumference, HG=heart girth, FL= fore leg length

Table 4 Least square means of the e ffects of breed and week of lactation on hind leg length, shoulder
width and tail length of West African Dwarf, Yankasa and the crossbred

‘Week of  West African Dwarf Yankasa (n=8) Crossbred (r=8)

inear | Linear Body Linear Body

el Measurements (cm) Measurements (cm)

¥ — \ HL SwW TA HL SW TA
1 450 179%. 273 544 150" 4LT 481 13.9"  30.7°
2 454 182%™ 240° 5060 158" 393 470 1350 292"
3 CUUALT 166 240°  530%  146% 4100 46.6° 145 29.0"
4 Bt 190" 257% 526 156" 40.1° 46,0° 144 294°
5 O 186" 266" 514 161" 399" 459" 146" 298°
6 2% 173% 234 s28% 163" 4060 458” 4.7 301°
7 N 163 252% 499¢ 157" 4100 465" 148 293
% 2 17.5% 243" 490° 133" 3084 248° 13.00 271°
Mean S0 177+ 250 S17+ 153+ 404 463 1412 293+
SE 00° . 05 OT 03* = 04", .#05" 07° 04" 05

4" Nfcans followed by different superscript(s) within the same column are significantly different (P< 0.05)
i cas followed by differcnt superseripts in different columns across breed are significantly different
HL=hind leg length, SW=shoulder width, TA=tail length

Milk yield increased concurrently with were higher than the values (¢cm) of 18.76,
increase in UC. The WAD ewes had the 21.74 and 24.31 obtained by Agbede et al.
highest value of UC and MK. The UC (1997). The TL values (cm) for WAD and
mean values for YN and WAD respectively XB respectively as observed in this study
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were higher than the values of 2.37c¢m and
* 2.44¢m obtained by Adewunii et al. (2006)
Linear body measurements
The.results of the analyses on the effects of
breed and week of lactation'on_linear body
< "measurements  of West African Dwarf,
Yankasa and the crossbred are presented in
Tables 2-5. The results -of this study
" revealed that there was a high and
significant (P<0.05) effect of breed on BL,
HT, NL, NC, HL, SW, TA, RH and TL.
Similarly, week of lactation had significant
(P<0.05) effect on only HW and FA. Breed
effect on UC has been reported by Agbede
etal. 1997. There was a decrease in all traits
studied for all breeds except NL and FA as
lactation advanced (Tables 1-5). Though,
they were matured animals, growth was
 observed in the NC and FA (Tables 3 and 5).
The overall mean values for all traits in the
XB fell between the overall mean values for
YN and WAD ewes except NC, HG and
HW. The YN ewes were markedly superior

to WD and XB ewes in all body traits except
UC,NC and SW. '

The highest mean values for BL, HT, FL,
HL, HW and UC occurred between the 1*
and 3" week of lactation. Selection for these
body traits could contribute to increased -
milk production in the first three weeks of
lactation. The mean value of HT for WAD,
YN and XB were 59.95 ¢cm, 68.70 cm and
61.17 cmrespectively. Higher figures of HT
by Salako and Ngere (2002) and Adewumi
et al. (2006). The high value of HT and BL
in this study implies that YN genotype is
taller, longer and bigger in size than the two

- other genotypes and may be good for

mutton. Body withers in animals is more of
a function of genetics than of environment.

Heart girth (HGT) value were similar to
69.7cm recorded by Afolayan ef al. (2006)

.but higher than the values obtained by

Adewumi ef al. (2006) and Taiwo and
Odusanya (2001). The mean values for SW
were comparable to values of 17.56 and

'l'n& 5: Least ane ‘means showing the effects of bréed and week of lactation on head width, fage
lmgdl. urleudna.d mmphe:gm of West-Affican'Dwarf, Yankasa md the croasbred -

Crossbred (n-8)
_—mﬂﬁmm {cm) Linear Body Mearurements Tinear Body Measurements
F T TR 5 © (em) _ (cm) : :
- : ek A Bl REL_HW__ A Ll RH
1 g I T el T T G LAy - W3- A2 NaT e
.2 210 - 190t 203 638MY et 2270 13 TRT. 114 211 102 66.5%-
3 ok - sof LA0E a6t - AT 2100 125 BI - 110 208 99 esa™
3 fos*™ ord® 1™ 63" N0t 2gT RS MBS 109 07 97 . 673%
5 97¢ 200 TERY T EaTR e 2208% iy s Do 20ET 10.0% 681% . i
6 1 Bt 2.0 659% 105 2348 127 M0 112 U3 11.0% . 69.1°
7 9.9 2.7% 108 B6I™. 109 221133 750  1k0 208 118" 674"
8 97" T 23 1" 636® 0 222° 11 M7 10 29 9™ 656
Mems 105+ - 212+ "11.4k 65,0+ 10 222¢ R 74.l¢ ll.lﬁ 2.0¢ 105+  67.0%

“Meuns thdlydﬂhmtmmhdlﬂﬂﬂtuhmsmhmdmipﬁﬂ&&h(kﬁﬂ&)
HW=head width, F A=face length, EA=car length, RH=rump beight :
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15.08 cm obtained by Salako and Ngere
2002 in YN and WAD respectively. Tail
length of YN ewes was higher than
21.79cm and 35.20cm reported by Salako

and Ngere (2002) in adult WAD and YN -

respectively. Tail is longest in YN reaching
the hocks than either the WD and XB. The
WAD was superior in SW, thereby making
the WD broader and blockier in appearance.
The XB had the lowest SW. This was in line
with the report of Salako and Ngere (2002)
on the body dlmensmns in WAD and YN
ewes.

Conclusion

Results obtained from this study indicated
that the highest mean values for MK, BL,
HT, FL, HL, HW and UC occurred between
the 1" and 3" week of lactation. The WAD
ewes were superior in milk production than
either the YN or XB while the YN was
superior inbedy traits. Selection for these
body traits in WAD ewes could contribute
to mcreasednn!kpmdimonm the first
three weeks oflaclmm '
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