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Udder and linear body measurement in ewes and does in relation to performance of their

' offspring under the traditional system of management
b'L,'\ . - ' e
\&P) e

0.0, Adewumi, 0., Banjo, A.A. Adegboyega and Q.A. Noiki

.Depanrncm of Animal Production and Health, Univeisity of Agriculture, Abeokuta, Nigeria

Abstract

Forty-eight lactating does and ewes were wsed to study
measurement in ewes, does and performance of their
Milk yield, udder dimensions, linear body measureme

partial milk yield udder dimensions, linear body
offspring wunder the traditional s ystem of management.
nts of dam and offspring were significantly superior in
sheep. Average partial milk yield was 53.86 and 78.5 6 ml per week for goat and sheep respectively. There was
no significant effect of parity on all variables measured. Udder circumference was the most related trait to
partial milk yidd (r=057) in goat. The highest correlation was observed between partial milk yield and teat
length (=0.39) in sheep. Partial milk yield was significantly correlated with weight (r=0.33) in kids. Milk
yield was significantly correlated with lamb's heart girth (r=0.49) followed by Joreleg length (r=039) in lambs.

Based on the results of the present study, it could be recommended that partial milk yield could possibly be

Keywords: Udder, linear body measurement, ewes, does, performance, offspring and traditional system.
Introduction ewes that were intensively managed.
Conflicting reports on the effect of parity on
milk yield abound in literature. James and
Osinowo (2004) reported that milk yield in
lactating does increased with increased

number of parities while Tancina et al.
poverty and improving the welfare of the (2011) demonstrated decrease in milk flow
rural populace. About 85% of the small  rate in 2* and 3" parity and attributed it to
holder farms in Nigerian sub-humid zone decreasing intra-mammary (cisternal)
keep West African Dwarf goat (WAD) pressure due to reduced milk production.
(Bayer, 1986). Local sheep and goat breeds Mavrogenis and Papachristoforou, (2000)
in Nigeriz have the potential to supply a reported a significant parity effect on sheep
significant portion of milk deficit in the and goat and obtained highest milk yields
country because sheep number far exceed from third parity ewes and does. On the
cattle number in both rural and urban other hand, EI-Abid et al. 2010 obtained no
communities (RIM, 1992, Adewumi, significant effect of parity on milk yield of
2005). They are also more affordable to  Sudanese Nubian goats. There is therefore
resource poor families and produce more the need to determine the effect of parity on
milk in relation to body size than cattle performance of tropical sheep and goat in
(Nuru, 1985). 1In spite of this potential,

extensively managed system. _ '
sheep and goats have largely been The udder morphology criteria and its
neglected by researchers

. , in respect of health status are important factors
increased milk production.

: influencing milk production of ewes and
Parity also referred to as lactation number

does. Therefore, selection witl; a gqod
°f 3¢ at parturition has been reported in  heritability is a good index for increasing

Goat and sheep play important roles in the

velfare of small arable farmers in Nigeria
through the income generated when sold.
There is global concem about alleviating

24
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milk yield (Thompson and Thompsor_l,
1987). The use of udder phenotypic
variation has provided a basis for mlt}al
screening in doubling the average milk
production in sheep (Reynolds and Brown,
1991). Selections of dairy animals are made
either on actual yield test or on some
physical characteristics which are
considered to be indicative of yield ability.
The udder 1s a modified skin gland whe're
milk biosynthesis takes place, therefore its
importance and shape should be considered
for studying. Milk yield which 1s the
quantity of milk produced from the
mammary gland of lactating dams has a lot
of nutritional benefit to the offspring.
Growth of lambs depends essentially on the
mulk production of the dam. It is therefore
essential 10 estimate the quantity of milk
fumished by the dam in relation to
performance and linear body
measurements of their offspring

Linear body measurement and live weight
in ewes have been used extensively for a
variety of reasons both in experimental
work and in selection practices (Camet al.,

2002, Adewumi, 2006 and 2011).
production system, knowin £ an animal lj
weight is important in
brecding programme.,
Zzgar;)?dr ClatifmShiP between body weight
Y measurements. From this stand

point, liveweight is determi
nearest kilogram (kg) Pomn

In
ve
the market and a
Animals have 2

ted usj
measurement which can be afig;)%edl:f)hc::;’
selling animals. Economic studies hay
shown that dairy production in sheep g g
goat production is more proﬂtablzplhn
mea‘t or wool production from Sm:ﬁ

yield (Adewumi ef af., 2005,
khidir, 2004, Afolayag, of At an

yan et al., 2006), There

25

is dearth of information on this topjc i
extensively managed sheep and gg,
Therefore, the aim of this research wag ¢,
investigate udder dimensions, linear body
measurements, and partial milk yie]q £
does, ewes and their offspring as affecteq -
parity and species under the extensiye
system of management.

Materials and Method

The Experiment was conducted with 2
ewe with their lambs and 22 lactating does
with theirkids in Ogun state in the South-
Western part of Nigena. The age and weight
of the dams were 2-4years and 19 and 23kg
respectively. The animals were managed
extensively without provision for shelter.
Data collection was done once in a week for
twelve weeks. The traditional hand milking
method was used to collect the milk from
both sheep and goat. A dry cleaned bow!
was used to collect milk, after the udder had
been washed well and dried with a towel.
The milk collected in the dry cleaned bow!
was measured with the aid of a table
weighting scale and measuring cylinder (0
measure the amount of milk collected from
each of the sheep and goat. Milk collectio?

started from the second week of lactation

Thc? lambs and kids were separated from

their dams overnight. This was don¢

prevent suckling and facilitate Pamal

milking the following morning with mc

ambs and kid at foot for stimulation of m‘.“‘

let down. Milk collected was measured "

volume using 2 250m] graduated cylindef e

determine the yield. Udder dimension ?UC]

as Udder circumference, Udder widt:

, o3l
D_lstance between teats, Teat length, L
Circumference

Udder dimensiong

Udder circumference: taken as distanc®
round the mid udder region =
der width: takep as horizontal dista3"*"
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Adewum l, Banjo, Adegboyega and Nolki

from one ¢nd of the udder to the other
Distance between teats: estimated by
measuring the distance between the right
and left teat; from the middle point of the
teat.

Teat length: distance between the tips of
the teat to the base of the teat

Teat circumference: distance round the
mid teat region.

Linear body measurement

Linear body mcasurements were taking
with the aids of measuring tape and these
include:

Heart girth: the body circumference
immediately posterior to the front leg
(cm)

Rump height: the vertical distance from
the top of the pelvic girdle to the ground
(cm)

“Wither height: the vertical distance from
the top of the scapular (o the ground (cm)
Body length: the distance between the
point of the shoulder corresponding (o the
outer znd central tubcerosity of the left
humerus to the left wber ischii

Fore lcg lengih: the vertical distance from
the chest region to the ground.

Hind leg length: the vertical distance from
the side of the pelvic girdle to the ground.
Tzil length: this is the measurcment from
the tip end of the tail to the top of the vent
region.

Statistical analysis

The datz collected were subjected to Two-
Way Analysis of Variance (ANOVA)
without intcraction using Statistical
Package for Social Sciences (SPSS) (Field,
2000) and significant means werce scparated
using Duncan's multiple range test of the
statistical package. The relationships
among paramelers were cstimated using
Pearson's corrclation and regression

analysis,
[he statistical models used were:
Yo, = p + T; * 8, ¥ D4

26

Model 1

Where p = Population mean

T, = Fixed effect of specics (1, 2)

S, = Fixed effect of parity (1, 2, 3)

0, = Random residual error associated
with cach record

(linear)
Model 2

Y=a+bX, +5bX, +... + b, X, (Multiple
lincar) Model 3

Where Y= milk yield (dependent variable),
x= body wecight of dam, linecar
mecasurement of docs, cwes, lambs and kids
(independent  vanable), b regression
coc(TicientolYon X

Results and Discussion

Effect of species on milk yield, udder
traits and linear body measurements

The mean + standard ecrror, ANOVA,
corrclation and regression analysis of milk
yicld, udder traits and lincar body
mecasurcment for goat and sheep are
represented in Table 1-6. The overall mean
+ standard crror of milk yicld, weight of
dam, hcight at withers, body length, heart
girth, fore leg length, hind leg length, tail
length, and rump height for goat were
53.86ml, 19.26cm, 47.22cm, 54.57cm,
64:+1.05cm, 29.96¢cm, 34.48cm, 16.82cm,
50.61cm, and lor sheep: 78.55ml, 23.08cm,
61.58cm, 59.58cm, 73.36ecm, 39.3lcm,
43.18cm, 21.40cm, 64.81cm. Milk yicld,
weight of dam and lincar body
measurement were significantly diflerent
between species (Table 1). Average milk
production was 53.86 and 78.56 ml week’
while mean body weight was 19.20 and
23.09 kg for goat and shcep respectively.
On body weight basis, milk yield was 2.81
and 3.4 ml kg'BW day" body weight for
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goat and sheep respectively. These values
were lower than the ones obtained by
Adewumi and Olorunisomo, 2009. Sheep
was significantly superior in milk yield,
weight, udder dimensions and linear body
measurement which was consistent with the

findings of Adewumi, et al (2003), James
and Osinowo, (2004). These authors
associated larger udder dimension with
higher milk yield. Equivalent mature body
weights were higher in sheep (19.20kg for
goat and 23.09 for sheep). On the contrary,
Mavrogenis and Papavasiliou, 2009
reported a higher weight value for goat as
compared to sheep. Generally, the
temperate breeds of goats are heavier than
the ones in this study. The height at withers,
body length and heart girth values were
higher than those reported by Adewumi ef
al. (2011) while the hind leg, tail length and
rump height were shorter than the ones
recorded by Adewumi et al. (2011). This
implies that sheep raised under the
extensive system tend to be slopy
downwards towards the back than sheep
raised under the semi-intensive system.

Effect of parity on all variables measured
were npot significant (P<0.05) for sheep,
goat and their offspring. This is in line with
the findings of El-Abed et al. (2010) but
contrary to the findings of James and
Osinowo, (2004), Zahraddeen el al.
(2009). These authors reported that milk
yield in lactating does incrcased with
increased number of paritics. This could
probably be due to the differences in the
management system. Trend in parity for all
measured parameters was consistent exceplt
for udder circumference and udder width
which decreased with increased number of
paritics in goat (Table 2). There was an
increase in distance between teats from 7.60
o 9.60 cm in goat which contradicts the
reports of Amao el al. (2003).

27

Nevertheless, goats in parity 2 had the Je;
milk production (50.58mls) while pariy ;
exhibited the highest milk productiy,
(59.60mls). However, there was asligp
increase in udder measurements in parity
This observation contradicts the findings of
Knight and Wilde (1993) who reported an
increase in population of milk secreting
cells in the mammary gland with increased
parity which led to general increase in the
udder size, arising from increase in the
udder dimensions. The increase which is for
lactopoiesis definitely leads to increase in
udder dimensions. However, Tancina, elal.
(2011) demonstrated decrease in milk flow
rate in 2° and 3" parities and attributed it (o
decreasing intra-mammary (cisternal)
pressure due to reduced milk production.
Linear body measurements, except height
at withers, increased with increase in parity
in goats. Conversely, these parameters
decreased with increase in parity in sheep-
No significant difference between kids and
lambs was observed for heart girth, hind leg
length, foreleg length, and tail length only
(Table 1). The overall mean values for
weight, height at withers, body length, heart
girth, hind leg length, fore leg length, tail
length and rump height for kids wer¢
3.38kg, 28.96cm,, 31.55cm, 36.41cm,
21.60cm, 24.65cm, 8.83cm and 32.48cm
while for lambs, they were 5.30kg,
40.21cm, 36.49cm, 39.0lcm, 21.8lcm,
26.16cm, 10.25cm and 34.44cm. The
observed values for weight and height at
withers were similar with the report of
Adewumi et al. (2009), while the other
body dimensions were . Lambs were also
seen to be heavier in weight and other body
measurements than kids.
There was a significant effect of parity on
the weight and tail length in lambs but the
parity had no effect on weight and other
body measurements of kids ( Table 2). This
means that as parity increases, body weight

S g B
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Table 1. Means (& se¢) of milk yield, udder dimension and linear body measurements in sheep and

goat
Traits Doe (22) Ewe (26)
Weight (kg) 19.20 £0.76" 23.09 £0.78"
Milk yield (cm) 53.86 £7.19° 78.56 +7.49"
Udder circumference (cm) 28.44 +£1.23° 31.61 =128
Udder width (cm) 14.26 + 0.60° 16.85 £0.63"
Distance between teats (cm) 835+ 0.40° 959+ 0.42
Teatlength (cm) 226+ 0.09" 161010
Teat circumference (cm) 356015 3.11£0.16
Height at wither (cm) 4722 £1.15° 61.58 +£1.20*
Body length (cm) 54.57£1.24 59.85+1.29
Heart girth (cm) 64.00+1.05° 73.36%1.10°
Foreleg length (cm) 29.96+0.87° 39.31+0.91*
Hind leg length (cm) 34.48%1.28° 43.18+1.34°
Tail length (an) 16.8240.76° 21.40+0.79"
Rump height (cm) 50.61+1.00° 64.81£1.04"
Kid Lamb
Weight (kg) 338+0.16° 530+ 0.16"
Height at wither (cm) 28.96 +1.34° 40.21+1.40"
Body length (cm) 31.547+ 147° 36.49+1.53"
Heart girth (am) 36.41 £1.38 39.01+1.43
Hind leg length (cm) 24.65 +£1.07 26.16x1.11
Fore leg length (cm) 21.60 £0.78 21.81 +£0.81
Tail length (an) 8.83£0.56 10.25+0.58
Rump height (cm) 3248 +1.26° 34.44£1.31"

“® Means with a different superscript in a different co

and tail length of lambs also increase
significantly. The increase in body weight
of kids and lambs with increased parity is
consistent with trend reported by Osinowo
et al. (1993) and Wilson (1986). Height at
withers, hind leg and foreleg decreased with
parity but the decrease was not significant.
Height at withers increased as parity
increased in lambs. Trend in parity did not
show a definite pattern for other body
measurements in kids and lambs.

Tables 3 and 4 showed the results of
correlation coefficient between milk yield
and udder measurements of goats and
sheep. With Pearson's correlation modules,
milk yield was positively and modcratcly
correlated with udder circumf{erence traits.
Qf the udder dimensional traits, udder
circumference was the most related trait to
milk yicld and the correlation between

28

lumn are significantly different (P<0.05)

these two traits was (r=0.57, P<0.05) in
goat. Previous studies on the relationships
between udder dimensions revealed that
there was positive association among those
traits in goats. This confirms to the report of
Saiyed and Patel (1989) and Labed'Ko
(1989) who recorded significant correclation
between milk yield and udder
circumference. Similarly, a significant
correlation was obtained between milk
yield and weight of dam (r=0.50, P<0.05).
This is in line with the report of Bemji et al.
(2006). Udder circumference was
positively correlated (r=0.86, P<0.01) with
udder width in goats. James ef al. (2008)
concluded that udder circumference and
udder width were the best descriptors of the
pattern of udder growth during pregnancy
and lactation. There was no significant
correlation betweep milk yield ~ and
distance between teats in goat. There was
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Table 2. Effect of parity on milk yield, udder dimensions and linear body measuremen¢ in shee

P and goy
Doe Ewe
Parity Parity
Trait 1 2 3 1 2 3
Weight (kg) 5140  50.58  59.60 T 75.66 80.00 80.00
Milk yield (cm) 1880  18.58  20.40 '23.46 23.12 22.66
Udder circumference (cm) 3060  27.92  26.80 30.80 34.38 29.67
Udder width (cm) 16.10 1417  12.50 16.53 18.19 15.83
Distance between teat 7.60 8.04 9.40 8.90 10.23 967
Teatlength (cm) 204 2.63 2.10 1.60 1.68 1.57
Teat circumference (cm) 3.60 3.63 3.44 2.89 3.54 290
Height at wither (cm) 4500  46.66  50.00 62.33 62.75 59.67
Body length (cm) 5240 5491 56.40 60.73 60.50 58.33
Heart girth (cm) 6500  61.00  66.05 73.66 73.75 72.66
Foreleg length (cm) 2840  29.08  32.40 39.67 39.63 38.67
Hind leg length (cm) 3140 3467  37.40 43.80 43.75 42.00
Tail length (am) 1520 16.67  18.60 21.80 21.75 20.67
Rump height (cm) 4980  50.25  51.80 65.67 66.13 62.66
Kids Lambs
Weight (kg) 3.20 323 3.70 476"° 5.10° 6.03°
Height at wi ther (om) 3820 3975 42.67 38.20 39.75 4267
Body length (cm) 3683 3463  38.00 36.83 34.62 38.00
Heart girth (cm) 3957 3703 4033 39.57 37.12 40.33
Hind leg length (cm) 2143 23.00  21.00 21.43 23.00 21.00
Fore leg length (cm) 27.07 27.75 23,25 27.07 27.75 23.67
Tail length (am) 1.20 8.45 1.03 12.00° 8.45°® 1033 %
Rump height (cm) 3627 37.38 32.67 36.27 37.38 32.67

“" Means with a different superscript in a different column are significantly different (P<0.05).

also a high and significant correlation
between distance between teats and teat
circumference (r=0.61, P<0.01) in goat.
However, the measure of milk yield was
negatively correlated with teat length (r=-
0.32) and teat circumference (r=0.06).

The correlation between milk yield and
weight was not significant (= 0.23;
P>0.05) in sheep. This strongly suggests
that body size is not a determinant of the
volume of milk production in extensively
managed ewe. This is in line with the report
of Mavrogenis and Papachristo_forog,
(2000) who suggested that milk yield is
independent of body size and concluded
that body size when expressed is probably
the consequence of better feeding and

29

improved management practices during
periods of stress. There was no significant
correlation between milk yield and udder
circumference (r= 0.29; P>0.05). This
implies that as udder circumference
increases, udder width also increases
significantly. In contrast, a significant
correlation (r= 0.58; P>0.05) between milk
yield and udder circumference was
demonstrated by Adewumi et a/. (2003).
High correlation was observed between
udder circumference and udder width
(r=0.92, P<0.01). A similar finding was
obtained by Kominaks et al. (2009). There
was a negative correlation between milk
yield and distance between teats in sheep
which is contrary to the report of James,

-
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Table3. Corrdation matrix between milk yidd, udder dimension and linear body measnrements in goat

1 2 3 4 5 6 7 8 9 10 11 12 13 14
MK 1.00
WT 0.50* 1.00
uc 0.57** 003 1.00
uw 041 019 086°** 1.00
DT 017 045* 003 020 1.00
T 032 016 009 006 -024 1.00
TC 006 038 004 004 0.61** 001 100
HT 019 048" 034 042 0.64** 039 028 1.00
BL 036 036 D09 025 0.36 €0.14 010 067 100
HG 006 039 000 014 048* 009 011 0.41 0.52° 1.00
FL 006 043" 017 041 0.78*** 041 036 071 038 028 1.00
HL 025 052" 020 048** 0.61** 042 026 074" 057. 022 072" 1.00
TL 006 021 020 040 0.60** 023 002 060" 029 025 080" 054 1.0
RH 006 049"  049* 057** 061** 025 029 0.77*" 031 041 076" 061~ 075~ 1.00

*Sigmficant (P <0.05), **Significant (P<0.01), ***Signi ficant (P< 0.001).

MK= milk yicld, WT = Weight of dam, UC = Udder circumference, UW = Udder width, DT = Distance
between teat, TL = Teat length, TC = Teat circumference, HW=Height at withers, BL=Body length, HG=Hcart
girth, FLL=Fore leg length, HLL=Hind leg length, RH=Rump height

(2002) and could be due to the fact that the
milk yield by other authors were collected
every 12hours and 24hours interval while in
this study, milk yield was collected on
weekly basis. Udder circumference was
high and significantly correlated (= 0.65;
P<0.01) with teat circumference and udder
width which is consistent with the findings

of Amao, (1999). By implication, it shows
that the larger the udder circumference, the
larger the teat circumference. Udder
circumference has a negative correlation
(r= -0.22; P>0.05) with teat length. The
highest correlation though low was
observed between milk yield and teat length
(r=0.39; P>0.05). This is consistent with the

Table 4, Pearson correlation matrix between milk yield, udder dimension and linear body measurements

in sheep
1 2 3 4 5 6 7 8 9 10 i 12 13 14
ME  1.00
WT 023 100
LC 029 034 100
LW 0.20 043" 092** 100
DT -034 027 052°* 0.53* 1.00
TT 039 9,16 -02 028 -027 1.00
TC 0.13 007 065** 0.62°* 036 012 1.00
HT -003 029 048° 037 014 -0.26 045* 100
BL -019 008 0.0 0.02 0.05 0.19 025 065 1.00
HG -019 033 04) 02 021 -035 027 0713 0527 100
FL 0.6 017 032 0.14 0.16 .06 003 019 006 043" 100
HL 024 031 039 027 0.16 009 003 028 0.1 038 0927 1.00"
TL 011 010 032 033 0.04 -023 008 024  -005 039" 0507 061" 100
RH 002 011 052°* 038 037 -011 041* 065 0.40° 048" 020 021 033 100

1 (P <0.05), **Significant (P<0.01), ***Significant (P< 0.001).

MK= milk yield, WT = Weight of dam,'UC = Udder circumference, UV
between teat, TL = Teat length, TC = Teat circumference, HW=Height at wi

ginth, FLL=Fore leg length, HLL=Hind leg length, RH=Rump height
30

UW = Udder width, DT = Distance
thers, BL=Body length, HG=Heart
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Table 5 Pearson corrdation matrix between milk yiel
and lanbs

d in does, ewes and linear body measurements Ip kids

1 2 3 4 5 6 7 8 9 10
Kids
MY 1
wr 033 |
HW 0.9 044* 1
BL 001 036 034 |
HG -0.16 -0.05 0.49* 0.08 1
FLL 020 039 073 047° 055* ]
HLL 022 036  059** 064** 049° 093*° |
TL 0.2 043° 043*  084°* 014  055°c 0.69*" 067°* |
RH  -004 038  075* 075°* 042* 066°* 067°* 064°" 0.78** |
Lambs
MY |
WT 001 |
HW 0.36 057** |
BL 0.1 026 052** |
HG  0.49** 036  0.79*** 060°* |
FLL  039* -004 009 005 017 |
HLL 0.2  -015 015 008 031 066 1
TL  -003 -046* 039 -031 0.7 000 003 016 1
RH 025  -004 024 -0.1S 036  055** 0.50*** 025 0.1 I —

- . . S = Teal
yidd, WT = Weight of dam, UC = Udder circumference, UW = Udder widih, DT = Distance between teal, TLI ih.
length, TC = Teat drcumference, HW=Height at withers, BL=Body length, HG=Heart girth, FLL=Forc leg lené

HLL=Hind lcg length, RH=Rump height

report of Adewumi el al. (2003). The
authors demonstrated a moderate
correlation between milk yield and teat
length.

Table 5 shows the Pearson's correlation
malrix between milk yield of does and body
measurements of kids and between milk
yicld of ewes and body measurements of
lambs. The corrclation between milk yield
in docs and body weight of kids (r=0.33)

31

and the correlation between milk ’qfqlﬁméz
cwes and body measurements of 12 ol
(r=0.13) werc low, positive DUl By
significant (P<0.05) (}_)>0'Osl.amb;
implication, growth rate of kids .‘md;cld in
may not be a good indicator ofpnlk b; 1’ The
does and ewes as evident ip this qu)-n -
low and non significant COITC]&U?- no
partial milk yield with weigllt.dob:; the
reveal their consistent contribution |

A
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Table 6 Linear regression equation between milk yield, udder dimensions and linear body measurements

of does, ewes, kids and lambs

Species Equations I r
Goat MK = 39.16 +3.25UC 0.57 032
MK =-119.16 +3.18UC +4.30WT 0.75 0.56
Sheep MK = 13.88 + 39.29TL 039 0.15
MK = 69.10+48.01TL+2.19UC 0.55 030
Kids No variable was qualified to enter the equation - -
Lambs MK =-9,10+223HG 049 024

MK= milk yicld, WT= Weight of dam, UC = Udder circumlerence, TL = Teat length, HG=Heart girth

milk yield. This is consistent with the work
carried out by Kremer et al. (1995) and
Adewumi er al. (2011). Milk yield was
significantly correlated with lamb's heart
girth (r=0.49; P<0.01) followed by foreleg
length (r=039; P<0.05). Heart girth has
been reported to be significantly associated
with live weight by Afolayan et al. (2006) in
adult sheep. Therefore, its relationship with
milk yield of dam may be of economic
importance, The lowest correlation was
obtained between milk yield and tail length
(r=0.03; P>0.05).
A stepwise multiple regression analysis was
carried out when weight and other body
measurements were added one at a time.
The essence was to determine how other
body measurcments would influence the
precision of milk yield predictions. It was
observed that weight appeared to be an
important additional variable to udder
-circumference to obtain up to 56%
P_redicbor of milk yield in does while udder
circumference was an important additional
vanable to teat length to obtain up to 30% in
ewes. No variable was qualified to enter the
€quation for milk yield and linear body

32

measurcments in kids but only heart girth
was the only determinant of milk yield in
lambs. A moderate association between the
udder circumference and milk production
could be established in the present study as
reflected by the fact that udder
circumference explain 32% of the variation
of milk yield in goat. However, a low
association between teat length and milk
production of 15% was obtained in sheep.
Komanilov et al. (2009) reported 45% of
the varation in udder circumference and

milk yield.

Conclusion

Sheep produced more milk than goat, as
observed from this study. Milk yield was
not affected by number of parity. Third
parity produced more milk than first and
seccond parities for goat, while first parity
produced more milk than second and third
parities for sheep. A moderate association
between udder measurements and milk
production in goats could be established in
this study. Growth rate of kids and lambs is
not a good indicator of milk yield in does
and ewes but heart girth in lambs seems (0
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be a good indicator of milk yield. With
regard to importance of the individual traits,
the present study showed that the
combination of udder circumference with
weight is a significant predictor of milk
production in goat and to a little extent in
sheep under the extensive management
system.

Recommendation

Based on the results of the present study, it
could be recommended that milk yield
could possibly be determined based on
udder sizes of does and ewes. . In addition,
improvement can still be achieved in the
milk yield of goats and sheep with the
introduction of good management practices
and provision of good nutrition.
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