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The aim of the study was to evaluate the effect of milking time, lactation stage and udder traits 
on milk yield of Red Sokoto and Boer goats at the Teaching and Research farm of Centre for 
Dry-land Agriculture, Bayero University Kano, Nigeria. The first evaluation of milk yield 
was done at early stage of lactation starting after day seven of kidding to exclude colostrum. 
Daily collection of milk samples followed in the morning and evening until 10 weeks of 
lactation. The weeks were divided into 3 stages of lactation as early, mid and late lactation 
stages. Milk samples were measured using a 100 mL measuring cylinder and later converted 
into grammes. The external udder measurements were taken in cm after seven days post 
kidding and fortnightly for the period of lactation. The result obtained shows significant 
difference (p<0.05) in the total morning milk yield between the goats. The total morning milk 

 yield was higher (2642.00 ± 3.18 g) in the Boer goats than in the Red Sokoto (2371.50± 3.18 
g). However, the average daily milk yield, total milk yield and total evening milk yield were 
not significantly (p>0.05) affected by the goat breeds. Mean milk yield was significantly 
(p<0.05) influenced by stage of lactation and time of milking. The milk yield was 
significantly higher (98.91 g) in the late lactation while the least was obtained in the mid 
stage of lactation (65.44 g). However, the morning milk yield was significantly higher than 
the evening milk yield. A significant interaction effect (p<0.05) of lactation stage and milking 
time was similarly observed. The results indicated that breed significantly (p<0.05) 
influenced most of the udder traits except UC, UW and TFD. Significantly (p<0.05) higher 
values of UL, UW, TC, RTL, LTL, CH and TFD were recorded in the Red Sokoto. 
Furthermore, the Boer goat breed had significantly higher values of  UC and DBT.
Keywords: Red Sokoto goat, Boer, stage of lactation, udder traits.

Effet de la durée de traite, de la phase de lactation et des traits de pis sur le 
rendement en lait de Red Sokoto et de Boer Chèvres à Semi-aride, Nigéria

Résumé
Le but de l'étude était d'évaluer l'effet de la traite de traite, de la phase de lactation et des 
traits de la piste sur le rendement du lait de Red Sokoto et des chèvres de Boer à la ferme du 
Centre d'agriculture à sec, de l'Université Bayero Kano, du Nigéria. La première évaluation 
du rendement en lait a été effectuée à un stade précoce de l'allaitement à partir de sept jours 
de blague pour exclure le colostrum. La collecte quotidienne d'échantillons de lait a suivi le 
matin et le soir jusqu'à 10 semaines de lactation. Les semaines ont été divisées en 3 étapes de 
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la lactation comme des étapes de début et de lactation tardive. Les échantillons de lait ont été 
mesurés à l'aide d'un cylindre de mesure de 100 ml et convertis ultérieurement en grammes. 
Les mensurations externes de la mamelle ont été prises en cm après sept jours après la mise 
bas et tous les quinze jours pendant la période de lactation. Le résultat obtenu présente une 
différence significative (p <0,05) dans le rendement le lait total du matin entre les chèvres. Le 
rendement au lait total du matin était plus élevé (2642,00 ± 3,18 g) dans les chèvres Boer que 
dans le Sokoto rouge (2371.50 ± 3,18 g). Cependant, le rendement quotidien moyen 
quotidien, le rendement total du lait et le rendement au lait total de la soirée n'étaient pas 
significativement (p> 0,05) affectés par les races de chèvre. Le rendement en lait moyen était 
significativement (p <0,05) influencé par la phase de lactation et du temps de traite. Le 
rendement en lait était significativement plus élevé (98,91 g) à la fin de la lactation, tandis 
que le moindre a été obtenu au stade moyen de la lactation (65,44 g). De plus, le rendement au 
lait du matin était nettement supérieur au rendement le lait du soir. Un effet d'interaction 
significatif (P <0,05) de stade de lactation et de délai de traite a été observé de la même 
manière. Les résultats ont indiqué que la race de manière significative (p <0,05) a influencé 
la plupart des traits de pis de la piste, à l'exception des UC, UW et TFD. De manière 
significative (p <0,05) des valeurs plus élevées d'UL, UW, TC, RTL, LTL, CH et TFD ont été 
enregistrées dans le Red Sokoto. De plus, la race de chèvre Boer avait des valeurs 
significativement plus élevées de UC et DBT.
Mots-clés: Chèvre rouge Sokoto, Boer, Étape de lactation, Traits de pis.

Introduction
The goat (Capra hircus) represents one of 
the most important livestock species found 
in many parts of the world. Goats were the 
first food animals to be domesticated by 
humans about 10,000 years ago and 
developed around the world into hundreds 
of different breeds (Hatziminaoglou and 
Boyazoglu, 2004; Park and Haenlein, 
2006).  The number of goats has increased 
globally to an estimated population of about 
1,184,298,887 billion, out of which 
79,382,178 million are reared in Nigeria 
(FAOSTAT, 2018). The largest numbers of 
goats are found in Asia, followed by Africa, 
representing about 59.7 and 33.8%, adding 
up to 93.5% of the total world population. 
The lowest population of goats is found in 
Oceania, which account for 0.1 % of the 
total global population (FAOSTAT, 2008).  
China, India, Pakistan and Bangladesh have 
the highest populations of about 60% of the 
world's goat population. The highest 
income from goat production is derived 
from meat sales, although there has been 
spontaneous rise in goat milk production 

and consumption (Lu and Miller, 2019). 
Though, the worldwide dairy goat 
population was estimated to be 218 million 
in 2017 (FAOSTAT, 2019), globally, the 
dairy goat numbers continue to rise with 
dramatic increase in the 1990s. The Red 
Sokoto is the most important breed that is 
widely distributed in Northern Nigeria and 
is estimated to represent half of the total 
goat population in the country (Makun et 
al., 2005). The main geographical area of 
the Red Sokoto or Maradi goat covers the 
Department of Maradi, which is located in 
the Sudano-Sahelian zone. The Red Sokoto 
or Maradi goat is found in the South-West of 
Zinder in Niger Republic and North-
Western Nigeria where it is named the “Red 
Sokoto goat” (AU-IBAR, 2020). It inhabits 
the sub-humid and semi-arid regions of the 
country with a relatively small body size 
that is fairly slender. The Red Sokoto goat is 
usually deep red and occasionally lighter in 
colour. Both sexes are horned with short 
ears having medium width and usually 
carried horizontally. Its withers are not 
prominent and it possesses well developed 
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udder (Otoikhian and Orheruata, 2010). The 
improved Boer breed was developed in 
semi-arid South Africa after selection for 
enhanced weight gain from the unimproved 
goat populations in 1970 under the South 
African Mutton and Goat Performance and 
Progeny Testing Scheme (Casey and Van 
Niekerk, 1988; Campbell, 2003). Boer goat 
(Capra aegagrus hircus) is considered to be 
one of the most desirable goat breeds for 
meat production. It has gained worldwide 
r e c o g n i t i o n  f o r  e x c e l l e n t  b o d y  
conformation and good carcass quality. It 
was demonstrated that Boer goats can 
improve the productive performance of 
many breeds through cross breeding with a 
significant impact on global meat goat 
industry (Lu, 2001). Boer goats are 
generally white colored with brown or red 
heads. Mature weights of Boer bucks and 
does are 90-130 kg and 80-100 kg 
respectively. Milk production of Boer goats 
is generally considered adequate for rearing 
multiple kids (Campbell, 1984). In 
developing countries, research and 
development investments to improve the 
relatively low level of goat productivity do 
not match their potential, as a result of 
which many goat breeds are not genetically 
exploited (Abdel Aziz, 2010). Attempts on 
genetic improvement programmes for 
indigenous goats in developing countries 
have lagged behind despite their large 
population. Ibrahim (2000) reported that the 
indigenous goats in the tropics are well 
known for their tolerance to the 
environment. He also added that goats 
general ly exhibit  low productive 
performance; this may be due to many 
factors such as poor nutrition, prevalence of 
diseases and inadequate breeding strategies. 
Thus, there is need for intensification 
production; intensification of livestock 
production involves keeping small flocks of 
highly productive animals. In this regard, 
the use of improved exotic breeds has been 
advocated for long. There has been a recent 

introduction of highly productive breeds of 
Boer goat into Nigeria. The milk yield of the 
Red Sokoto does have been reported to be in 
the range of 300-660 g/day (Akpa et al., 
2002) on agropastoralist farms. Thus, the 
above trait has potential to be improved 
since goats possess peculiar qualities that 
are not common to other ruminants 
(Silanikove, 2000). These qualities include 
selective grazing and browsing, better 
digestibility of roughage, higher milk 
production per unit weight and high 
fecundity (Goonewardene et al. 1999; 
Devendra, 2000; Negesse et al. 2001). The 
information on breed difference, nutrition 
and lactation stage and their interaction with 
other factors are valuable for making 
management decisions in order to get the 
best milk composition (Assan, 2014). 
Malau-Aduli et al. (2001) reported that goat 
milk yield and composition are affected by 
breed, age, stage of lactation, season and 
plane of nutrition. Goat milk and its 
products are very essential in everyday 
nutrition. Goat milk is used to produce 
butter, kefir, curd, yoghurt, cheese and other 
products. Goat milk is also effective in 
treating eczemas, migraine, hay fever and 
constipation. It contains vitamin A, 
potassium, calcium and phosphorus making 
it suitable for persons suffering from 
cardiovascular diseases. It also contains 
vitamins B , B  and C which increase 1 2

resistance to various diseases. Goat milk 
can be consumed by people allergic to cow 
milk. Proteins contained in milk protect 
children from diarrhea (Zapasnikienë, 
2015). Currently, the composition of goat 
milk is receiving great attention. Goat milk 
is mainly made up of water (87.8%), while 
other dry substances constitute the 
remaining (12.2%).  Therefore, the aim of 
this study was to evaluate the milk 
production potential of pure-bred Red 
Sokoto and Boer goat breeds in semi-arid 
Kano, Nigeria.
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Materials and methods
Experimental location
The study was conducted in the pure breed 
herd of Red Sokoto and Boer goats of the 
Centre for Dryland Agriculture Training 
and Research Farm, Bayero University, 
Kano located on longitude 1058.771’ East 
and latitude 8025.851’ North at an altitude 
of 472m above sea level. The two breeds 
were managed to study the performance of 
the goats in terms of growth and lactation 
which will serve as a base line studies upon 
which improvement through selection and 
cross breeding could be made.  The average 
monthly minimum and maximum 
temperature of the study locations were 

o o18.6 C and 34 C respectively. The total 
annual rainfall and average relative 
humidity were 1396 mm and 45.4 % 
respectively (Nigerian Meteorological 
Agency; NiMet, 2014). 

Source of experimental animals
Ten pure South African Boer goats were 
purchased from Majestic Dairy Farm 
Birnin-Kudu, Jigawa State comprising of 
eight does and two bucks. The twenty pure 
Red Maradi goats comprising of seventeen 
does and three bucks were purchased from 
the Secondary Center of Caprine Breeding, 
Maradi, Niger Republic located 1.5 km east 
of the city of Maradi in Niger Republic. 
Experimental goats and their 
management
The goats used were in the age range of 9 to 
12 months old. Ages were determined 
through records and dentition. Pregnancy 
diagnoses as well as inspection of the 
general health of the animals were carried 
out before purchase. Goats were 
quarantined for two weeks before 
commencement of the study and another 
two weeks for adaptation. Goats were kept 
in pens with half wall for adequate 
ventilation. The experimental pens were 
thoroughly cleaned and disinfected before 
the transfer of the goats and sanitation was 

carried out on regular basis throughout the 
study period. They were offered feed and 
clean drinking water ad libitum.
The  goa t s  were  t r ea t ed  aga ins t  
endoparasites with Albendazole suspension 
at 7.5 mg per kg body weight and 
Oxytetracycline (a long acting formulation) 
at 10 mg per kg body weight.  External 
parasites were also controlled using Pour-
on® containing Cypermetrine. Sick goats 
were isolated and treated as appropriate. 
The goats were raised in a semi-intensive 
system with concentrates and roughages 
offered twice a day (5% of body weight). 
The concentrate mixtures contained 
19.14% crude protein which was fed to the 
goats in the morning and evening. Feed 
ingredients used in formulating the diets 
include cottonseed cake, wheat offal, rice 
mill waste, poultry litter, cowpea husk, 
“Kalgo pods” (Piliostigma reticulatum), 
groundnut hay and salt. The mixture of 
concentrate and roughage provided was in 
the ratio of 60:40, respectively. Roughage in 
the form of groundnut hay was provided to 
the goats ad libitum. Soybean wastes were 
also added to the rations of the lactating 
goats. 
Data collection
Milk collection procedure 
Assessment of milk production traits 
The first evaluation of milk yield was done 
at early stage of lactation starting after day 
seven of kidding to exclude colostrum. Milk 
yield was recorded 3 days per week during 
the first 10 weeks of lactation and average 
daily yield, weekly yield and total yields 
were then estimated. Udders were wiped 

®using damp towel with Dettol  as a 
disinfectant to avoid contamination. The 
samples were collected in clean bottles, 
with tight covers to prevent leakage and 
contamination. Milk samples were 
measured using a 100 mL measuring 
cylinder immediately after collection and 
later converted into grammes. Milk 
production traits were measured for each 
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lactating doe as average daily milk yield 
(DMY), total morning milk yield (TMMY), 
total evening milk yield (TEMY) and total 
milk yield (TMY). Morning milk yield was 
measured by isolating kids from their dams 
at 5.00 pm and then weighed  the following 
morning at 8.00 am. They were then 
allowed to suckle their dams until 
satisfaction. The increase in kid's weight 
after each suckling was considered as their 
milk consumption. The does were hand 
milked in order to estimate residual milk 
(stripped milk). The sum of suckled and 
stripped milk represents the quantity of the 
morning milk yield (MMY). Alternatively, 
kids were weighed before suckling as W  1

and weighed again after suckling as W . The 2

difference in weight between W -W  gave 2 1

the amount of milk consumed per kid as W . 3

The weights were measured with weighing 
balance in grammes. Similar procedure was 
followed in estimating the evening milk 
production. The sum of morning and 
evening milk yield represent daily milk 
yield (DMY). Total milk yield (TMY) was 
calculated as the sum of milk during 
suckling period and milking period (Shaat, 
Mabrouk, Raheem and Hamed, 2009). The 
study was carried out for a period of 10 
weeks. These weeks were divided into 3 
stages of lactation viz: 
i) Stage 1 (Early lactation): Milk samples 

st ndtaken in the 1  and 2  week.
ii) Stage 2 (Mid lactation): Milk samples 

th thtaken in the 5 and 6  week.
iii) Stage 3 (Late lactation): Milk samples 

th thtaken in the 9  and 10 week.
Measurement of udder traits 
The external udder measurements were 
taken after seven days and fortnightly for 
the period of lactation (10 weeks) as 
described by Papachristoforou and 
Mavrogenis (1981). All measurements were 
taken in cm before milking the does. The 
animals were adequately restrained in a 
standing position. The external udder 
measurements taken include:
i) Udder length (UL), from attachment to 

middle of udder, 
ii) Udder circumference (UC), above teats 

measured with a flexible tape,
iii) Right and left teat length (TL), from 

attachment of teat with udder to the end 
of teats,

iv) Udder width (UW), above teats at rear 
of udder and 

v) Distance between teats (DBT), between 
two teats attachment with udder. 

vi) Cistern height (CH), was taken as the 
distance from the base of the teat to a 
point midway before the attachment of 
the udder to the abdominal wall,

vii) Teat floor distance (TFD), as the 
distance between the tip of the teat and 
the ground.

Figure 1. Quantitative Measurements of Udder traits

A. Udder length from attachment to middle of udder.   B. Udder width.
C. Udder circumference above teats.                            D. Straight distance between teats.
E. Teat diameter.                                                           F. Teat length
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Experimental design and data analysis
The experiment was laid in a completely 
randomized design (CRD) of a 2x3x2 
factorial arrangement. The factors were the 
goat breeds (Red Sokoto and Boer), stage of 
lactation (early, mid and late) and time of 
milking (morning and evening). Data 
collected were screened for missing values 
and outliers prior to analysis. All data 
analyses were executed using Excel and 
JMP pro 14.0 Statistical Analysis System 
(SAS, 2018). The data on milk traits were 
analyzed by least squares techniques using 
the general linear mixed model procedure of 
SAS. Breed, stage of lactation and time 
were considered the fixed effects while, 
replication as a random effect as presented 
in the following equation. Significant mean 
differences were separated at 5% level of 
probability using the studentized t-test and 
Tukey-HSD as the case may be. The model 
used is as follows:
Y = ì + B  + S + T + eikl i k l iklmnopq

Y = response variableikl

ì = Overall Mean
th

B = fixed effect of i  breed (i= Red Sokoto i 

and Boer)
th S = fixed effect of k Stage of lactation (k= k

early, mid and late)
th T = fixed effect of l time of milking l

(l=morning and evening)
e = random residual erroriklmnopq

Results and discussion
Milk yield of Red Sokoto and Boer goats
The estimated milk yield of Red Sokoto and 
Boer goats is presented in Table 1. 
Significant difference (p<0.05) was 
observed in the total morning milk yield 
between the goats. The total morning milk 
yield was higher (2642.00 ± 3.18 g) in the 

 
Boer goats than in the Red Sokoto (2371.50
± 3.18 g). However, the average daily milk 
yield, total milk yield and total evening milk 
yield were not significantly (p>0.05) 
affected by the breeds of goat. The higher 
milk yield obtained for the morning hours 

milking could be attributed to the period of 
rest experienced by the animals. Fajeminsin 
(1991) reported 728 g of milk yield for 
twice a day milking which is higher than 
522 g for once a day milking in Red Sokoto 
goats. Akpa, Osuhor, Olugbemi and Nwani 
(2003) observed that twice a day milking 
appears to be the optimum milking interval 
in Red Sokoto goats because it increased 
milk yield by 52.7%.  The milk yields of the 
two breeds in the present study are higher 
than 118±1.12 mL for RS does reported by 
James and Osinowo (2004). The present 
study reported higher mean daily milk yield 
than the findings of  Makun et al. (2008) 
who observed 135.9 mL and 134.7 mL for 
Red  Sokoto  and  Sahe l ian  goa t s  
respectively. Moreover, the milk yield of 
0.14 L per day of Red Sokoto as reported by 
Makun, Otaru and Dung (2013)(Makun et 
al., 2013) is lower than the current 
observation. James, Osinowo, Smith, Bemji 
and Rekwot (2009) recorded daily milk 
yield of 149.29 ml for West African Dwarf 
goats. The findings of  Luka and Kibon 
(2014) for Red Sokoto goat (100 g per day) 
is also lower than this study. However, Akpa 
(1999) and Akpa et al. (2003) reported 
average daily milk yield of 466.9 g and 664 
g for Red Sokoto goats respectively which 
are higher than the average value obtained 
in the present study. Also, the milk yield 
currently reported was lower than 
188.27±1.28 mL for Red Sokoto 
(Zahraddeen et al., 2009). Ahamefule et al. 
(2012) reported lower average milk yield 
for Red Sokoto (132.5 g/day) and West 
African Dwarf goats (92.5 g/day) than the 
current findings.  Milk yield from the Boer 
breed in the present findings is lower than 
different values reported by many authors 
as Casey and Van Nierkerk (1988) obtained 
1.5-2.5 kg/d. Greyling et al. (2004) reported 
under intensive management obtained 
3.1kg/day of milk. Ciappesoni et al. (2004) 
recorded daily milk yield of 3.09 kg/day for 
Czech White Shorthaired breed of goats.  
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Mioc et al. (2008) observed from their 
research in Croatia average daily milk yield 
of 2.08±0.01 kg and 2.63±0.04 kg for 
Alpine and Saanen goat breeds respectively.  
Mestawet et al. (2012) reported 1.41 kg/d 
for Boer. Idamokoro et al. (2017) reported 
1.0 L/day and  reported Boer milk yield of 
1.72 kg/day. The short fall in milk yield of 
the Red Sokoto and Boer goat breeds might 
be as result of the non-adaptability of the 
breeds to the new environment that differs 
from their indigenous habitat or because 
they were in their first parity as Zahradeen 
et al. (2009) opined that milk yield is 
significantly influenced by parity, breed, 
body condition score, season and litter size. 
The authors further stated that milk yield 
increased progressively with advance in 
parity. This confirms the observations made 
by Butswat et al. (2002) that the milk yield 
of Red Sokoto goat increased significantly 
up to the third parity and declined 
subsequently.  Peris et al. (1997) reported 

that first parity order goats had the lowest 
milk yield but highest milk fat and protein 
percentages and the third parity goats had 
highest milk yield. According to Basic, 
Dzidic and Kostelic (2009), variation in 
milk yield of goats could be due to 
differences in parity. Furthermore, the low 
milk yield of the indigenous RS and exotic 
Boer genotypes could be due to the fact that 
the goats are traditionally used for meat and 
not for dairy purpose.  Also, Zahradeen 
(2006) stated that goats with twins had more 
milk yield compared to those with single 
kids which could probably be associated 
with extra pressure on the udder due to the 
increased stimulation. The experimental 
animals in this study had single kids. 
Morand-Fehr et al. (2007) attributed the 
variations in milk yield of various goats in 
different local environments to factors 
including genetic, environmental and 
management practices. 

Table 1: Milk Yield of Red Sokoto and Boer goats  
  Milk Yield (g)    
Breed  ADMY  TMY  TMMY  TEMY  
Red Sokoto

 
159.06±0.66

 
3817.50±15.91

 
2371.50b ± 3.18

 
1446.00±12.72

 Boer
 

170.29±0.66
 

4087.00 ±15.91
 

2642.00a±3.18
 

1445.00±12.72
 P-Value

 
0.0530

 
0.0530

 
0.0106*

 
0.9647

 a,b,c: means with different superscripts on the same column  are significantly  (p<0.01) different. 
 Least Square Mean ±Standard Error, ADMY; Average Daily Milk Yield, TMY; Total 
Milk Yield, TMMY; Total Morning Milk Yield, TEMY; Total Evening Milk Yield

 Effect of stage of lactation and time of 
milking on mean milk yield (g) of Red 
Sokoto and Boer goats
The results on the effect of stage of lactation 
and time of milking on mean milk yield (g) 
of Red Sokoto and Boer goats are shown in 
Table 2. Mean milk yield was significantly 
(P<0.05) influenced by stage of lactation 
and time of milking. The milk yield was 
significantly higher (98.91 g) in the late 
lactation while the least was obtained in the 
mid stage of lactation (65.44 g). However, 
the morning milk yield was significantly 
higher than the evening milk yield. A 
significant interaction effect (p<0.05) of 

lactation stage and milking time was 
similarly observed. The finding of this 
study revealed that mean milk yield was 
influenced by the stage of lactation and time 
of milking. The morning milk yield was 
higher than the evening milk yield among 
the experimental goat breeds. Similar 
results on the higher morning milk than 
evening milk yield were also observed by 
Katanos et al, (2005), Quist et al. (2008). 
The mean milk yield of Red Sokoto and 
Boer goats was highest in the late stage 
followed by early stage and lowest in the 
mid stage of lactation. Mioc et al. (2008) 
stated that in Croatia the Alpine and Saanen 
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goat breeds had milk yields for early, middle 
and late lactations as 2.50 ±0.01, 2.24±0.01 
and 1.86±0.02 kg respectively which are 
higher than the present study. Mahmoud et 

al. (2014) reported milk yield of first parity 
goats at early, middle and late lactation 
stages as 1.34 L, 1.24 L and 0.96 L, 
respectively.  

Table 2: Effect of stage of lactation and time of milking on mean milk yield (g) of Red Sokoto and 
Boer goats

Stage of Lactation Milk yield (g)  
 
 

Early 
 

90.42b

 
Mid

 
65.44c

 Late
 

98.91a

 SE±
 

9.471
 P-value

 
0.0306

 Time of milking

  Morning

 

103.05a

 Evening

 

66.80b

 
SE±

 

8.008

 
P-value                   

 

0.0017

 
Stage of Lactation X Time

  
SE±

 

13.388

 
P-value    

 

0.0451

 

a,b,c: means with different superscripts on the same column  are significantly  (p<0.01) different. 
SE±Standard Error; P-value = probability level

 
Udder traits of Red Sokoto and Boer goat 
breeds
The udder traits of Red Sokoto and Boer 
goat breeds considered in this study are 
presented in Table 3. The results indicated 
that breed significantly (p<0.05) influenced 
most of  the udder characteristics except 
UC, UW and TFD. Significantly (p<0.05) 
higher values of UL, UW, TC, RTL, LTL, 
CH and TFD in the Red Sokoto. 
Furthermore, the Boer goat breed had 
significantly higher values of  UC and DBT.  
James (2000) reported that udder size could 
be a good determinant for milk production 
potential in goats. Milk yield is also largely 
affected by the population of cells in the 
mammary gland (Dijkstra et al., 1997). 
Akpa et al. (1998) also suggested that udder 
traits and their high heritability values could 

be possible selection markers for milk 
improvement in goats. The present study 
recorded higher values of TL (2.90 cm), teat 
height to ground (22.14 cm) and TC (3.34 
cm) compared to the values obtained by 
Zahradeen et al. (2007) for Red Sokoto  
obtained lower values of UL (14.13 cm) and 
UC (30.03 cm). The values for UL, UW and 
UC obtained in the present study are higher 
than those reported by James et al. (2009) 
for WAD goat (UL, 9.61 cm; UW, 7.62 cm 
and  UC,  24 .60  cm) .  The  udder  
measurements obtained by Kouri, 
Charallah, Kouri, Amirat and Khammar 
(2019)  are higher than the values obtained 
in the present study. Merkhan and Alkass 
(2011) reported lower mean values of UL, 
UW and a higher value of UC (36.65±1.30) 
in Meriz and Black goats compared to those 
in the present study but similar teat lengths.
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Table 3: Udder traits of Red Sokoto and Boer goat breeds  
     Udder Traits      
Breed

  
UL(cm)

 
UC(cm)

 
UW(cm)

 
TC(cm)

 
RTL(cm)

 
LTL(cm)

 
DBT(cm)

 
CH(cm) TFD(cm)

Red Sokoto
 
12.59a

 
25.18

 
13.92

 
4.28a

 
3.71a

 
3.93a

 
7.54b

 
13.94a 27.91

Boer
  

11.25b

 
25.76

 
12.81

 
2.51b

 
2.38b

 
1.97b

 
9.41a

 
8.15b 26.70

SE±

  
0.361

 
0.930

 
0.662

 
0.500

 
0.308

 
0.375

 
0.526

 
0.857 0.517

P-value

  

0.0176

 

0.6700

 

0.2588

 

0.0227

 

0.0073

 

0.0017

 

0.0230

 

0.0002 0.1198
a,b: means with different superscripts on the same column  are significantly  (p<0.01)different, (p<0.05) 
SE± = Standard Error , p-value; probability value, UL; Udder length, UC; Udder 
circumference, UW; Udder width, TC; Teat circumference, RTL; Right Teat length, LTL; Left teat length 
DBT; Distance between teats CH; Cistern height, TFD; Teat floor distance

 

Figure 2: Udder traits of Red Sokoto and Boer goat breeds

Conclusion
The result of the study has showed that 
higher milk yields were obtained in the Boer 
breed than in the Red Sokoto. It is suggested 
that milking of the animals should target the 
morning hours and should be done twice 
daily in order to obtain more yields. Direct 
method of milking should also be employed 
so as obtain the actual amount of milk yield 
by the does. It is therefore recommended 
that the study should be replicated on a 
larger scale in order to increase its precision 
which will aid researchers, breeders and 
farmers in management decisions, selection 
and sustainable breeding programmes.
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