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ABSTRACT
An investigation of the egg quality characteristics of three varieties of guinea fowls was studied. The experimental varieties 
were Pearl (Sake), Lavender (Hurudu) and Black (Angulu). Base populations of 180 guinea fowls were used to generate 144 F1 
females comprising 48 birds per variety. Each variety was divided into three randomized replicates containing 16 birds per rep-
licate. Data were collected fortnightly on egg quality traits. Parameters collected for egg quality traits include: Egg Weight (EW), 
Egg Length (EL), Egg Width (EWD), Egg Index (EI), Shell Thickness (ST), Shell Weight (SW), Albumen Height (AH), Albumen 
Weight (AW), Albumen Diameter (AD), Yolk Length (YL), Yolk Height (YH), Yolk Weight (YW), Yolk Diameter (YD), Yolk Index 
(YI), and Haugh Unit (HU). The egg quality data were treated statistically. The Pearl, Lavender and Black varieties showed great 
similarities in two important indices for assessing egg quality traits, namely: Haugh unit (88.95, 89.04, and 88.56) and yolk index 
values (0.40, 0.41, and 0.42) respectively. Based on the mean internal egg quality values, Differences were observed in albumen 
weight (18.23, 19.79 and 17.36) and yolk diameter (32.31, 31.91 and 31.50) of the Pearl, Lavender and Black varieties respec-
tively. The Lavender and Pearl varieties recorded higher values in both traits than the Black. The result of the mean external 
egg quality traits showed that the Pearl and Lavender varieties are similarly longer and wider than the Black variety. The Black 
variety however outperformed the Pearl variety in shell thickness. The Pearl and Lavender varieties showed more similarity in 
performance than the Black. However, since, the Lavender variety performed better than the Pearl variety in albumen weight and 
shell thickness, it is thus recommended.
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INTRODUCTION

Guinea fowl (Numida meleagris) are indigenous to West-
Africa North of the Equatorial forest where there is an 
estimated population of about 4.7 million (FDLPS/RIM, 
1991). It got the name ‘Guinea’ because it was believed to 
have originated from Guinea in West Africa. Among do-
mestic types which the peasant farmers have long identi-
fied and given local names based on their coloration are 
Pearl (Sake), Lavender (Hurudu), Black (Angulu) and 
White (Faren Zabi). The Pearl is the most common and 
probably the first developed from the Wild West African 
birds (Ikani and Dafwang, 2004).

Guinea fowls are seasonal breeders which has been rec-
ognized as one of the major drawbacks to large scale 
guinea fowl production. In the wild, production starts at 
28-42 weeks with 15-20 eggs being laid each season while 
in captivity, production starts at 28-32 weeks with 50-

100 eggs being produced in the first year and more eggs 
(180) are laid in the second year of production(Ayorinde, 
1990). Laying may continue for 7 or more years.

The eggs and to a lesser extent the meat of guinea fowl 
are widely eaten by Nigerians because of the distinc-
tive flavor they produce (Dudusola, 2010). According to 
Ayorinde (1990), guinea fowl meat has higher protein 
content (about 28%), an eviscerated yield of over 80% 
and a yield of edible carcass of between 50% and 80%. 
The good keeping quality of guinea fowl eggs and the 
hardy disease resistant nature of the stock contribute to 
the prominent position of this species in Nigeria. 

Egg quality is composed of those characteristics of an egg 
that affects its acceptability to consumers such as cleanliness, 
freshness, egg weight, shell quality, yolk index, albumen in-
dex, Haugh unit and chemical composition (Song et al., 2000). 
In other countries like India, it is the more important price 
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contributing factor in table and hatching eggs and as such 
the economic success of a laying flock solely depends on the 
total number of quality eggs produced (Parma et al., 2006). 
Chicken eggs has been very well studied for its external and 
internal qualities as well as for its composition; however such 
information are not so abundantly documented in other poul-
try species (Dudusola, 2010).

Certain traits of economic importance in egg production 
include the egg number, egg quality traits, and other egg 
indices (Oluyemi and Robert, 2000).

MATERIALS AND METHOD

Location of Study
This study was carried out in the Teaching and Re-
search Farm of Michael Okpara University of Agriculture, 
Umudike, located at about ten kilometers from Umuahia, 
the Abia State capital. Umudike bears the coordinate of 
5°281 North and 70321 East, and lies at an altitude of 122 
meters above sea level. The environment of study was 
situated within the Tropical Rainforest zone and is char-
acterized by an annual rainfall of about 2177 mm. The 
relative humidity during the rainy season is well over 72 
%. Temperature ranged from 22 0C - 36 oC with March 
being the warmest month, while July to October repre-
sents the coolest period with a temperature range of 22 
0C – 30 oC (Nwachukwu, 2006).

Acquisition and Mating of Base Population
One hundred and eighty adult guinea fowls of three va-
rieties were procured from several markets in Zaria. The 
base population consisted of 36 adult males, and 144 
adult females. Each variety had 12 males and 46 females 
each. These adults were quarantined for two weeks. A 
mating ratio of 1 male: 3 females were maintained and 
the mating scheme adopted was as shown below:

•	 Pearl male X Pearl female
 - Homozygous Pearl variant main cross
•	 Lavender male X Lavender female 
 - Homozygous Lavender variant main cross.
•	 Black male X Black female 
 - Homozygous Black variant main cross.

Experimental Animals and Management
The eggs laid by the base population were set and hatched 
at Kanem Hatcheries off Aba-Owerri Road, Aba. A total 
of two hatches which were one week apart yielded 350 F1 
keets. All F1 male keets hatched were culled leaving only 
165 F1 female keets which were used for the experiment. 
The keets were brooded for six weeks and subsequently 
reared until the 28th week when they started laying eggs. 
At the 28th week, 144 adult females were randomly se-
lected out of the 165 females and wing-banded. The 144 
adult females consisted of 48 females of Pearl, Lavender 

and Black each. Each variety was replicated three times, 
which gave a total of 9 replicates (B1, B2, B3, P1, P2, 
P3, L1, L2, and L3) for all the varieties, with 16 females 
per replicate.  The guinea fowl varieties were raised in 
deep litter pens under natural daylight. Feed and water 
was provided ad-libitum. During the laying phase, layers 
mash containing 2900 kcal/kgME and 20.5 % CP accord-
ing to Oguntona (1983) was introduced to the guinea 
fowl varieties. The nutrient composition of the layers diet 
is shown in table 1 below:

Table 1: The Nutrient Composition of the Layers Diet 

Ingredient Percent composition

Maize 
Groundnut cake
Wheat offal
Fish meal
Soybean meal
Limestone
Bone meal
Salt
Vitamin premix* 
Total 

54.90
21.40
8.60
1.73
3.4
2.40
7.00
0.50
0.27
100

*Vitamin/mineral premix composition: Vit A – 10,000,000 IU, 
Vit D3 – 2,200,000 IU, Vit.E – 10,000 mg, Vit.K3 – 2,000 mg 
Vit.B2 – 5,000 mg, Folic acid – 500 mg, Niacin – 15,000 mg, 
Calpan – 5,000 mg, Vit.B12 – 1,500 mg, Vit.B1 – 1,500 mg, 
Vit.B6 – 1,500 mg, Biotin – 20 mg, Antioxidant – 125,000 mg; 
Selenium – 200 mg, Iodine – 1,000 mg, Iron – 40,000 mg, 
Cobalt – 200 mg, Manganese – 7,000 mg, Copper – 4,000 
mg, Zinc – 50,000 mg, Choline chloride – 150,000 mg. Cal-
culated composition:  Ca – 3.50, P – 1.11.  Energy level 2900 
kcal/g; Protein level (20.5 %CP).

Data collection
Data was collected for egg quality traits fortnightly. With 
the aid of a scalpel, the eggs were broken and the content 
emptied into a Petri-dish. The following parameters were 
determined:

•	 Egg Weight (EW): This was measured using an 
electronic sensitive scale.

•	 Egg Length (EL):  This was determined using Ver-
nier Caliper.

•	 Egg Width (EWD): This was determined using 
Vernier Caliper.

•	 Egg Index (EI): This was computed from the ratio:
 EI = Mean Egg Width
 Mean Egg Length   
•	 Shell Thickness (ST): This was determined using 

a micrometer screw gauge. The average of the 
three readings at the broad, narrow and mid sec-
tions was taken as the shell thickness for each bird 
in the group.

•	 Shell Weight (SW): This was measured using elec-
tronic scale
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•	 Albumen Height (AH): This was measured with a 
Spherometer.

•	 Albumen Weight (AW): The albumen was placed 
in a Petri-dish on an electronic scale and the 
weight of the albumen was determined by differ-
ence.

•	 Albumen Diameter (AD):  This was computed as 
follows:

 AD = Long diameter + short diameter 2
•	 Yolk Length (YL): This was  determined using Ver-

nier Caliper 
•	 Yolk Height (YH): This was measured with a 

Spherometer.
•	 Yolk Weight (YW): The yolk was separated from 

the albumen and then placed in a weighed Petri-
dish on an electronic scale and the weight of the 
yolk was determined by difference.

•	 Yolk Diameter (YD): This was measured using a 
Vernier Caliper as the width of the yolk.

•	 Yolk Index (YI): This was computed from the ratio 
 YI = Yolk height
 Yolk diameter
•	 Haugh Unit (HU): This was estimated using the 

equation according to Haugh (1937):
 HU = 100Log {H+7.57-1.7 W0.37}
 Where,  H  = Observed Albumen Height (mm)
 W = Observed Weight of Egg (g).   

Statistical Analysis
Data collected for the egg quality traits were subjected to 
Analysis of Variance (ANOVA) in Completely Randomized 
Design (CRD) using the general linear model described 
by Steel and Torrie (1980) and significant means were 
separated using Duncan’s Multiple Range Test (Duncan, 
1955).The statistical model used is as shown below:

Yij = ɥ + Pi + eij
Where Yij = Individual observation
ɥ = Overall mean
Pi = Random effect of parameter measured
eij = Random error, assumed to be identically, inde-

pendently, normally distributed with zero mean 
and constant variance. 

RESULTS 

External Egg Quality Traits in Three Varieties of Helmet-
ed Guinea Fowl from 28 to 46 Weeks of Age

The external egg quality traits in three varieties of hel-
meted guinea fowls from week 28 to 46 weeks of age 
is presented in Table 2. Non-significant differences (P> 
0.05) were found in the shell weight values of Black and 
Lavender whereas a significant difference (P< 0.05) was 
found in Pearl. The shell thickness values were observed 
to vary (P< 0.05) in Black whereas no significant differ-
ences (P> 0.05) were observed in Pearl and Lavender. 

Black and Lavender showed fluctuating trends whereas 
the Pearl variety showed a decreasing trend with slight 
fluctuations. Chineke (2001) reported similar trends in 
the shell thickness of the Olympia Black laying variety. 
Oke et al. (2004) reported values which portrayed a de-
creasing trend in Pearl which agrees with our present re-
port in Pearl variety. The egg weight values varied (P< 
0.05) for Black and Pearl whereas no significant differ-
ence (P>0.05) was observed in Lavender as shown in 
Table 2. The three varieties showed very slight increases 
in egg weight. However, some decreases were noticed 
in the Black and Lavender towards the end of lay. The 
egg length values of each of the three varieties varied 
(P< 0.05) as shown in Table 2.Significant difference 
(P< 0.05) was observed in the egg width values in Black 
whereas no significant differences (P> 0.05) were ob-
served in Pearl and Lavender as shown in Table 2. The 
Black and Lavender variety showed a fluctuating trend 
whereas the Pearl variety showed an increasing trend 
up to the 36th week and fluctuated thereafter. Chineke 
(2001) reported an increasing trend for the first three 
weeks which fluctuated thereafter in Olympia Black lay-
ing variety; this agrees with the present report for Pearl 
variety. The following Researchers have also reported 
increases in egg width: Gerstmayr and Horsi (1990); Ol-
ori and Sonaiya (1992; Austic and Neslieim (1990); and 
Asuquo (1994).

The three varieties recorded significant differences 
(P<0.05) in terms of their egg index values as shown 
in Table 2. The three varieties portrayed a trend which 
fluctuated in a decreasing manner particularly in Black 
and Lavender. However, the Pearl variety was more sta-
ble and thus showed a fairly decreasing trend. Chineke 
(2001) reported an egg index with similar trend in Olym-
pia Black laying variety. Oke et al. (2004) reported egg 
index values in Pearl variety of guinea fowl which in-
creased for about six weeks after the onset of lay and 
fluctuated thereafter. This observation contradicts the 
report of this study. 

Internal Egg Quality Traits in Three Varieties of Helmet-
ed Guinea Fowl from 28 to 46 Weeks of Age

The internal egg quality traits of the three varieties of hel-
meted guinea fowl from week 28 to week 46 are shown 
in table 3.The albumen weight values varied (P<0.05) in 
each of the three varieties. The three varieties showed in-
creasing trend for at least four fortnight weeks. This ob-
servation is in accordance with Oke et al. (2004) whose 
values showed an increasing trend in guinea fowls and 
Chineke (2001) who also reported increases in albu-
men weight in the first three weeks of egg production in 
Olympia Black laying variety.

The Pearl and Lavender recorded significant differences 
(P< 0.05) in albumen diameter (AD) whereas non-sig-
nificant difference (P>0.05) was observed in Black va-
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riety. The three varieties showed a decreasing trend up 
to the 38th week and the Pearl and Lavender varieties 
thereafter maintained a slightly increasing trend with 
slight fluctuations whereas the Black increased with a big 
trough in week 44. The decreasing trend suggests some 
level of similarities which could have resulted by genetic 
or non-genetic reasons (Chineke, 2001). The albumen 
height (AH) values were observed to vary significantly 
(P<0.05) in each of the three varieties.

Significant differences (P< 0.05) were observed in the 
yolk weight (YW) values in the three varieties The Pearl 
showed a somewhat increasing trend. The Lavender vari-
ety was stable up to the 38th week and thereafter showed 
a somewhat decreasing trend with an initial trough in 
week 32. 

The Black variety recorded significant differences (P< 
0.05) in yolk height (YH) whereas no significant differ-
ences (P>0.05) were observed for Pearl and Lavender. 
Significant difference may be due to non-genetic factors 
and due to variations in physiological status of the ani-
mal. The three varieties showed a somewhat increasing 
trend from at least the 36th week. Oke et al. (2004) re-
ported values that showed somewhat increasing trend 
which agreed mostly with the present report for Pearl 
variety. It is noteworthy that the Black and Lavender 
showed initial decreases whereas the Pearl variety main-
tained its increasing trend. 

Yolk diameter (YD) varied (P< 0.05) in each of the three 
varieties. The three varieties maintained a decreasing 
trend. Normally, a higher yolk height associated with a 
lower yolk diameter, results in better quality of the egg. 

Yolk index (YI) varied (P< 0.05) in each of the three 
varieties. The three varieties showed a fairly increasing 
trend with slight fluctuations. This increasing trend im-
plies that the yolk height increased as the yolk diameter 
decreased over time. This is to say that yolk quality in-
creases with age in the wet season. The similarity in trend 
may again be due to genetic reasons (Chineke, 2001). 
None significant difference (p> 0.05) was found in the 
mean yolk index values of the three varieties. Obike et al. 
(2011) obtained a mean yolk index value of 38.90 and 
38.65 in Pearl and Black varieties of guinea fowl which 
were slightly lower than the 40.00 and 42.00 obtained in 
this study for Pearl and Black varieties respectively.

Significant differences (P<0.05) were observed in the 
Haugh unit (HU) values in the three varieties. The three 
varieties showed a somewhat increasing trend up to 
week 40 and fluctuated thereafter. A significant trough 
was noticed in the three varieties in week 42 which 
shows a decline in the quality of egg. This may be due to 
non-genetic factors (Chineke, 2001) such as nutritional 
factors, poor metabolism, high relative humidity, high 
rainfall and diseases. The Lavender variety particularly 

succumbed more to factors that resulted in the declining 
trend in HU from week 42. Non- significant difference 
(P>0.05) was observed in the mean Haugh unit values 
of the three varieties which again suggest similarities. 
The Haugh unit values obtained in this study is higher 
than the 70% benchmark noted for quality eggs (Adeo-
gun and Amole 2004). They also reported that the higher 
the yolk index and Haugh unit, the higher the quality of 
the egg.

DISCUSSION

In shell weight values, Black and Lavender varieties 
showed similar trends with slight fluctuations which 
might be due to fluctuations in calcium metabolism. On-
yeanusi (2007) noted that calcium has significant effect 
during egg production in guinea fowls. The Pearl vari-
ety portrayed an increasing trend up to the 40th week. 
The mean shell weight of the three varieties did not vary 
significantly (P> 0.05). Obike et al. (2011) obtained a 
mean shell weight values of 7.27 g and 7.12 g in Pearl 
and Black varieties of guinea fowl which compares with 
the values obtained in this study.

Significant differences (P< 0.05) were observed in the 
mean shell thickness of the three varieties. The higher 
values obtained in this study may be because the shell 
thickness was obtained from the shells with their mem-
branes intact.

The slight increases in egg weight values of the three 
varieties agrees with the report of Chineke (2001) in 
Olympia Black laying variety, and Oke et al. (2004) who 
reported values that showed increases as production ad-
vanced. Obike et al. (2011) and Oke et al. (2004) ob-
tained a mean egg weight of 37.67 g and 36.24 g respec-
tively in Pearl variety of Guinea fowls which is slightly 
lower than the value (39.99 g) obtained in this study.  
These investigators also obtained a value of 37.91 g in 
Black variety which agrees with the present report for 
Black variety (37.67 g)

The three varieties showed increasing trend which again 
may be due to genetic reasons (Chineke, 2001). Chineke 
(2001) and Oke et al.,(2004) reported an increasing 
trend in egg length. The following Researchers have also 
reported increases in egg length: Gerstmayr and Horsi 
(1990); Olori and Sonaiya (1992); Austic and Neslieim 
(1990); Asuquo (1994). Non-significant difference 
(P>0.05) was observed in the mean egg length values of 
the three varieties. Obike et al. (2011) obtained a mean 
egg length of 46.84 mm and 47.40 mm in Pearl and Black 
variety of Guinea fowls respectively which almost agrees 
with the present report of 45.20 mm in Pearl and 45.74 
mm in Black variety.
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Significant differences (P< 0.05) were observed in the 
mean egg width of the three varieties. The Pearl and 
Lavender varieties were the most significant while the 
Black variety was the least. Obike et al. (2011) obtained 
a mean egg width of 36.60 mm and 36.83 mm in Pearl 
and Black guinea fowls respectively which almost agrees 
with the present report for Pearl (35.69 mm) but slightly 
higher than the value 34.97 mm reported for Black.

Significant differences (p< 0.05) were observed in the 
mean egg index value of the three varieties. 

Significant differences (P< 0.05) were observed in the 
mean albumen weight of the three varieties. The Lav-
ender variety had the highest albumen weight (19.790 
g) followed by the Pearl (18.236 g), and lastly the Black 
variety (17.355 g). Obike et al. (2011) obtained a mean 
albumen weight values of 17.38 g and 17.48 g respec-
tively in Pearl and Black varieties of Guinea fowls which 
compares with the values obtained in this present study.

Non-significant difference (P>0.05) was observed in 
mean albumen diameter in the three varieties of guin-
ea fowl studied which suggests similarity. Obike et al. 
(2011) obtained a mean albumen diameter values of 
61.27 mm and 66.97 mm in Pearl and Black varieties 
of guinea fowls which are lower than the values 79.26 
mm and 76.69 mm obtained for Pearl and Black varieties 
respectively in this study.

The three varieties showed an increasing trend in the Al-
bumen Height up to the 40th week and thereafter showed 
a decreasing trend. The decrease may be associated with 
non-genetic factors (Chineke, 2001) such as the increas-
ing humidity and higher rainfall which probably affected 
intake and metabolism thus resulting in increased fluid-
ity of the albumen.

Genetic or non-genetic factors (Chineke, 2001) like nutri-
tion, and changing environmental conditions (Bernacki, 
2003) could be responsible for the significant differences 
in the Yolk Weight. Oke et al. (2004) however, reported 
values that show an increasing trend in Pearl variety of 
Guinea fowl which concurs mostly with the present re-
port for Pearl variety and to some extent, the Lavender 
variety but contrasts with the Black variety. 

Non-significant difference (P>0.05) was found in the 
mean yolk height values of the three varieties. The mean 
yolk height values obtained for the three varieties are 
lower than the value (15.89 mm) obtained by Oke et al. 
(2004) but compared with the values 13.09 mm in Pearl 
variety and 13.70 mm in Black variety of Guinea fowl 
reported by Obike et al. (2011).

Significant differences (P<0.05) were found in the mean 
yolk diameter values. The Pearl variety had the highest 
yolk diameter followed by the Lavender variety. Obike et 

al. (2011) obtained a mean yolk diameter value of 37.29 
mm and 35.71 mm in Pearl and Black variety of Guinea 
fowl respectively which are slightly higher than 32.31 
mm and 31.50 mm reported for Pearl and Black varieties 
in this present study.

This increased trend observed in the yolk index implies 
that the yolk height increased as the yolk diameter de-
creased over time. This is to say that yolk quality increas-
es with age in the wet season. The similarity in trend 
may again be due to genetic reasons (Chineke, 2001). 
Obike et al. (2011) obtained a mean yolk index value of 
38.90 and 38.65 in Pearl and Black varieties of Guinea 
fowl which were slightly lower than the 40.00 and 42.00 
obtained in this study for Pearl and Black varieties re-
spectively.

A significant trough in Haugh Unit was noticed in the 
three varieties in week 42 which shows a decline in the 
quality of egg. This may be due to non-genetic factors 
(Chineke, 2001) such as nutritional factors, poor metab-
olism, high relative humidity, high rainfall and diseases. 
The Lavender variety particularly succumbed more to 
factors that resulted in the declining trend in HU from 
week 42. Non- significant difference (P>0.05) was ob-
served in the mean Haugh unit values of the three va-
rieties which again suggest similarities. The Haugh unit 
values obtained in this study is higher than the 70% 
benchmark noted for quality eggs (Adeogun and Amole 
2004). They also reported that the higher the yolk index 
and Haugh unit, the higher the quality of the egg.

CONCLUSION

The three varieties of guinea fowl showed similarities in 
their external traits but differed in egg width and egg 
index. The Pearl and Lavender recorded higher values 
than the Black guinea fowl. The three varieties per-
formed similarly well in Haugh unit (88.95, 89.04, and 
88.56) and yolk index values (0.40, 0.41, and 0.42) in 
Pearl, Lavender, and Black respectively, which are very 
important indices for assessing egg quality. Considering 
the mean values, the three varieties showed similarities 
in most of the parameters except in albumen weight and 
yolk diameter. The result of the mean external egg qual-
ity traits showed that the Pearl and Lavender varieties 
are similarly longer and wider than the Black variety. The 
Black variety however outperformed the Pearl variety in 
shell thickness. The Pearl and Lavender varieties showed 
more similarity in performance than the Black. From the 
foregoing, the Pearl and Lavender varieties showed more 
similarity in performance than the Black variety and thus 
may be more genetically related than the Black. How-
ever, since, the Lavender variety performed better than 
the Pearl variety in albumen weight and shell thickness, 
it is thus recommended.
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Table 2: External Egg Quality Traits in three Varieties of Helmeted Guinea Fowls from 28 to 46 weeks of Age

Var Trait Week Mean

30 32 34 36 38 40 42 44 46 S.E

Blk SW (g) 7.00 7.00 6.75 7.50 6.50 7.42 7.50 7.50 7.25 0.12 7.16±0.134

Lav SW (g) 7.00 7.75 7.00 7.00 7.25 7.67 7.22 7.50 7.00 0.14 7.270.134

Prl SW (g) 6.00b 6.83ab 7.00ab 7.00ab 7.33a 7.50a 7.33a 7.06ab 7.33a 0.14 7.04±0.134

Blk ST(mm) 0.90a 0.76e 0.78bcde 0.81bc 0.77cde 0.82b 0.77de 0.81bcd 0.81bcd 0.01 0.80±0.01 ab

Lav ST(mm) 0.85 0.83 0.85 0.78 0.84 0.79 0.79 0.87 0.80 0.01 0.82±0.01 a

Prl ST(mm) 0.79 0.79 0.78 0.80 0.77 0.79 0.76 0.76 0.75 0.01 0.78±0.01 b

Blk EW (g) 37.67ab 32.33c 36.67b 37.50ab 37.00b 37.59ab 41.17a 38.17ab 37.67ab 0.16 37.31±0.48

Lav EW (g) 35.50 36.92 37.75 38.38 38.88 39.67 40.22 41.50 38.83 0.19 38.63±0.48

Prl EW (g) 29.00b 37.61a 36.89a 38.84a 38.92a 39.44a 38.67a 37.64a 39.99a 0.14 37.45±0.48

Blk EL (mm) 44.00bc 43.00c 46.25ab 45.85abc 46.17ab 46.79ab 47.56a 45.558abc 46.50ab 0.37 45.74±0. 26

Lav EL (mm) 43.00c 44.09bc 44.25abc 44.00bc 44.44abc 46.25ab 45.97ab 46.93a 45.88ab 0.33 44.98±0.26

Prl EL (mm) 42.00c 44.30b 45.75ab 45.83ab 45.57ab 45.53ab 45.88ab 45.67ab 46.30a 0.29 45.20±0.26

Blk EWD(mm) 35.70a 34.00b 34.67ab 35.13ab 35.00ab 34.78ab 35.75a 35.33ab 34.42ab 0.01 34.97±0.17 b

Lav EWD(mm) 35.50 35.39 35.75 36.57 36.25 35.53 36.17 36.50 36.50 0.01 35.91±0.17 a

Prl EWD(mm) 35.00 35.39 35.42 36.08 35.86 36.06 35.89 35.70 35.79 0.01 35.69±0.17 a

Blk EI 0.81a 0.79ab 0.75bc 0.77bc 0.76bc 0.74c 0.75bc 0.78bc 0.74c 0.38 0.77±0.00 b

Lav EI 0.83ab 0.80abcd 0.81abcd 0.83a 0.82abc 0.77d 0.79bcd 0.78cd 0.78cd 0.28 0.80±0.00 a

Prl EI 0.83a 0.80ab 0.77ab 0.79ab 0.79abc 0.79ab 0.78bc 0.78abc 0.77c 0.33 0.79±0.00 a

Values with different superscripts across rows are significantly different at p< 0.05 for the weeks. Means with different superscripts along 
the mean
 columns are significantly different at p< 0.05. SW- Shell weight, ST- Shell thickness, EW- Egg weight, EL- Egg length, EWD- Egg width, EI- Egg 
index; 
Blk- Black, Lav- Lavender, Prl- Pearl

Table 3: Internal Egg Quality Traits in three Varieties of Helmeted Guinea Fowls from 28 to 46 weeks of Age
Var Trait Week Mean

30 32 34 36 38 40 42 44 46 S.E

Blk AW 
(g)

16.00de 15.00e 17.00bcde 16.11cde 19.00ab 18.25bc 20.34a 17.83bcd 16.67cde 0.36 17.36±0.26 c

Lav AW 
(g)

18.00b 20.50ab 20.00ab 20.50ab 21.50a 20.72ab 18.89ab 19.67ab 18.33ab 0.35 19.79±0.26 a

Prl AW 
(g)

17.00b 18.11ab 17.22ab 18.47ab 18.67ab 19.29a 18.56ab 17.72ab 19.11ab 0.23 18.23±0.26 b

Blk AH 
AH 
(mm)

5.67b 6.17ab 6.92a 7.20a 7.00a 7.20a 6.25ab 7.00a 6.25ab 0.28 6.62±0.10

Lav AH 
AH 
(mm)

7.00abc 6.47bcd 7.47a 7.05abc 7.17abc 7.29ab 6.33cd 6.33cd 6.03d 0.29 6.79±0.10

Prl AH 
AH 
(mm)

6.00d 6.30cd 6.56bcd 7.39ab 7.17abc 7.50a 6.25d 6.64abcd 6.44cd 0.23 6.69±0.10

Blk AD 
(mm)

78.13 79.13 78.39 74.43 74.53 78.21 80.25 69.71 77.38 0.19 76.69±0.99
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Var Trait Week Mean

30 32 34 36 38 40 42 44 46 S.E

Lav AD 
(mm)

81.75ab 84.18a 74.43ab 76.97ab 72.71b 74.72ab 77.17ab 76.11ab 80.19ab 0.18 77.58±0.99

Prl AD 
(mm)

84.58a 83.60ab 81.32abc 82.75ab 76.20abc 74.96bc 78.68abc 74.01c 77.21abc 0.24 79.26±0.99

Blk YW 
(g)

13.00a 9.00b 12.00a 12.25a 11.00ab 11.50a 11.83a 11.17ab 11.17ab 0.34 11.44±0.21

Lav YW 
(g)

10.50cd 11.00bcd 10.75bcd 11.00bcd 10.00d 12.50abc 12.33abc 13.83a 12.67ab 0.26 11.62±0.21

Prl YW 
(g)

10.00b 12.17a 12.00a 12.67a 12.22a 12.89a 12.00a 12.44a 12.61a 0.32 12.11±0.21

Blk YH 
(mm)

14.50a 12.00cd 11.42d 12.75bc 13.00bc 13.17b 13.73ab 13.25b 13.67ab 0.01 13.05±0.18

Lav YH 
(mm)

13.00 12.92 12.54 12.17 13.75 13.11 12.67 13.50 12.97 0.01 12.96±0.18

Prl YH 
(mm)

11.50 11.86 13.00 12.46 13.49 12.78 12.75 13.42 13.86 0.01 12.79±0.18

Blk YD 
(mm)

33.70a 32.00abc 33.17ab 31.17bcd 31.13bcd 31.42abc 32.06abc 29.00d 29.83cd 0.14 31.50±0.20 b

Lav YD 
(mm)

33.75a 33.46a 32.57ab 31.75bc 30.13d 32.33ab 31.33bcd 31.23bcd 30.67cd 0.12 31.91±0.20 

ab

Prl YD 
(mm)

34.00ab 34.83a 33.33abc 32.53bcd 31.61cde 31.67cde 30.94de 31.44cde 30.89e 0.13 32.31±0.20 a

Blk YI 0.43ab 0.38bc 0.35c 0.41ab 0.42ab 0.42ab 0.43ab 0.46a 0.46a 0.53 0.42±0.01

Lav YI 0.39b 0.39b 0.39b 0.38b 0.46a 0.41ab 0.40ab 0.43ab 0.42ab 0.61 0.41±0.01

Prl YI 0.34c 0.34c 0.39abc 0.38bc 0.43ab 0.40abc 0.41ab 0.43ab 0.46a 0.69 0.40±0.01

Blk HU 82.76c 87.97abc 90.54ab 91.75a 90.87ab 91.62a 85.05bc 90.41ab 86.03abc 1.08 88.56±0.56

Lav HU 91.29a 87.49abc 93.06a 90.59ab 91.12a 91.48a 85.91bc 85.47c 84.51c 1.09 89.04±0.56

Prl HU 88.43ab 86.54b 88.39ab 92.30a 91.05ab 92.61a 86.01b 88.65ab 86.57b 1.02 88.95±0.56

Values with different superscripts across rows are significantly different at p< 0.05 for the weeks. Means with different superscripts along the mean columns 
are significantly different at p< 0.05. AW- Albumen weight, AH- Albumen height, AD- Albumen diameter, YW- Yolk weight, YH- Yolk height, YD- Yolk diameter, 
YI- Yolk index, YL- Yolk length, HU- Haugh unit; Blk- Black, Lav- Lavender, Prl- Pearl.

Table 3: (Continued)
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