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Abbreviations: NoF, normal feather chicken; Na, naked neck 
chicken; FF, frizzle feather chicken

 Introduction
The Nigerian indigenous chickens play major roles not only in 

rural economics but also contribute substantially to the gross national 
product.1 They have remained predominantly in villages because of 
their inherent advantages over the exotic breed. Most of the birds are 
kept in small flocks under a scavenging system and the feed resources 
for the birds are household refuse, homestead pickings, crop residues, 
herbage, seeds, green grasses, earthworms, and small amount of 
supplemented feeds offered by the flock owner. They are well adapted 
to the adverse climatic conditions of the tropical environment and low 
management inputs. They contain a highly conserved genetic system 
with high levels of heterozygosity.2 These indicate that they are highly 
important farm animals, kept for good source of animal protein, for 
income and socio-cultural roles. Momoh et al.3 reported the adaptive 
potentials of the Nigerian indigenous chicken to varied ecological 
conditions, stresses and diseases. One of these adaptive potentials is 
the ability to produce a reasonable number of eggs when compared 
to their counterpart hybrids raised under intensive conditions. The 
Nigerian local chickens (naked neck, frizzled and normal feathered) 
constitute about 80% of the 120million poultry birds. These varieties, 
particularly the naked neck have been reported to possess a good egg 
laying characteristics.4 Since the success of the local chicken enterprise 
depends on the total number of quality eggs produced,5 and then 
understanding the normal morphology of the oviduct of these local 
chickens becomes paramount. The chicken oviduct is a tubular organ 
responsible for the secretion of the components surrounding the yolk 
and transport of the egg. Functional and healthy oviduct is essential 
for both quantity and quality of egg.6 Any disorder that affects the 

reproductive system will have a great bearing on production potential 
and incur a heavy loss. The female genital apparatus of the chicken is 
composed only of the left ovary and oviduct. The oviduct is a highly 
convoluted, muscular duct, which is suspended from the left side of 
the abdominal cavity by the dorsal ligament.7 The oviduct consists of 
five distinct regions the infundibulum, the magnum, the isthmus, the 
shell gland (or uterus) and the vagina.8 Major genes effect on growth, 
fertility, hatchability and semen quality characteristics have also 
been reported.9‒12 Wekhe13 earlier reported that Nigerian indigenous 
chickens are more resistant to infectious disease agents than their 
exotic counterparts. While there are reports in the literature about 
growth, fertility, hatchability, reproductive performance and semen 
quality of the Nigerian indigenous chicken, reports on genotype/
strain differences on the gross morphology and morphometry of 
their oviducts are scanty. Therefore, this study was undertaken to 
highlighting terms of gross morphology and morphometry, the 
oviducts gross architectural differences or similarities in the three 
Nigerian genotypes of Chicken.

Materials and methods
The present study was conducted in the Anatomy Laboratory, 

Department of Animal Health and Production Technology, Niger State 
College of Agriculture, Mokwa, North Central, Nigeria. Mokwa is 
located at latitude 9°17’38” North and longitude 5°3’16 East.14 Fifteen 
apparently healthy adult laying local chicken genotypes (five per 
genotype of Normal Feathered (NoF), Naked Neck (Na) and Frizzle 
Feathered (FF)) were purchased from local markets in Mokwa. They 
were quarantined for two weeks and then stabilized for another two 
weeks in a pen at the poultry unit, livestock farm of the College. They 
were fed commercial layer diet (Animal Care® feed) within these 
periods and water ad libitum under a good management practice. At 
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Abstract

Gross and morphometric studies were carried out on the oviducts of three Nigerian 
indigenous genotypes of chicken. Fifteen adult laying chickens of three genotypes 
{five female per genotype of Normal Feathered (NoF), Naked Neck (Na) and Frizzle 
Feathered (FF)} were bought from Mokwa local markets. They were quarantined for 
two weeks, stabilized for another week, live weights were taken and then slaughtered 
using Halal method. After careful evisceration, segments of oviduct were examined 
grossly and then weights, lengths, thickness and width of the segments were obtained. 
The mean weights, lengths and widths of the infundibulum, magnum, isthmus, uterus, 
vagina and entire oviduct of the three studied genotypes were not significantly 
different (P>0.05) from one another, except the width of uterus (P≤0.05). All the three 
genotypes have similar gross and morphometric patterns except that the uterus of 
Na and FF had significantly (P≤0.05), wider width compared to the NoF. This study 
in addition to its contribution to the knowledge of comparative avian anatomy up 
to genotype level, has also established a comparative baseline data for further gross 
and morphometric reproductive studies in these genotypes of Nigerian indigenous 
chickens. 
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the end of these periods, all birds were fasted for 12hours, live body 
weights were recorded and then all of them were slaughtered using 
Halal method15 of slaughtering. They were allowed to bleed for two (2) 
minutes before been de-feathered. Organs were noted in situ and then 
were eviscerated. The photographs were taken before evisceration and 
afterwards. The oviducts were collected for gross and morphometric 
studies. The location, shape, size, weight, length, thickness and width 
of the segments were considered for the studies. The photographs 
were made using digital camera (Samsung ES95, 16.2 megapixels). 
The weight (g), length (cm), thickness (cm) and width (cm) were 
measured using a weighing balance (Shimadzu AW320, Germany), 
meter rule, digital Vernier caliper and thread respectively. The oviduct 
data obtained were expressed as Mean±SEM (Standard Error of 
Mean) and subjected to statistical analysis using Statistical Package 
for the Social Sciences (SPSS) version 17.0. One-Way Analysis Of 
Variance (ANOVA) at 95% confidence interval (CI) was used to 
determine the level of significant difference in mean values among 
the three genotypes. Values of (P≤0.05) were considered significant. 
Where there were differences in means, they were separated by 
Tukey’s Honestly Significant Difference (HSD).

Result
Gross morphology of oviduct 

The oviduct in the laying NoF (Plate 1), Na (Plate 2) and FF 
(Plate 3) genotypes appeared to be long, less convoluted, highly 
vascular tube and occupied the most left side of celom, with five 
morphologically distinct regions; infundibulum, magnum, isthmus, 
uterus, and vagina. It is located at the left side of the coelom and 
appeared as a thin straight-like tube that extended from left ovary to 
cloaca. It is fixed in situ by a thin doubled fold of serous membrane. 
This serous membrane is extended as a single layer from the dorsal 
body wall into the tube of the oviduct. Subsequently, it overlapped 
around the tube to return back toward the dorsal body wall again 
forming the dorsal and ventral oviductal ligaments. The first two third 
of the oviduct is related dorsolaterally to the wall of coelomic cavity, 
whereas the last third is related to the nearby part of the ureter. The 
oviduct subsequently opened into cloaca. 

Infundibulum

In all the three species, the infundibulum was the first segment 
of the oviduct, and further divided into two morphologically distinct 
areas: the funnel and the neck. The funnel was opened, with a very 
thin wall and fringed edges that surrounded the left ovary. Caudally, 
the walls of the funnel became thicker, converged and formed the 
neck of the infundibulum. 

Magnum

The magnum was the most convoluted part of the oviduct in all the 
three laying species but most coiled in the NoF than in the remaining 
two species. The boundary between the magnum and the isthmus was 
clearly delineated by a narrow translucent zone. 

Isthmus

The isthmus was comparatively narrow than magnum and uterus. 
The gross morphology of the uterus was different from those of the 
other segments because it was shaped as a sack, while the other 
segments were tubular. 

Uterus

The uterus was divisible into the cranial narrow tubular part called 
pars minor uteri and the main pouch like part called the pars major 
uteri. The pars major uterus was found to be distensible and the walls 
appeared not be as thick as those of the magnum or the isthmus. It 
was thickest and widest of all the five regions in all the three species. 

Vagina

The vagina was the last region of the oviduct. It was straight short 
tube that opened into the cloaca and showed thickened muscular wall 
compared to the other segments. The muscular sphincter was found in 
the vagina, which opened into the cloaca. The vagina appeared to be 
thickest in the NoF genotype than in the remaining two species. 

Gross morphometry of the oviduct

The results for mean weights, mean lengths and mean widths of 
segments of the oviduct in the three studied genotypes are presented in 
Figures 1‒3 respectively. The mean live weights, weight of segments 
of the oviduct, Lengths of segments of the oviduct and Widths of 
segments of the oviduct (except the uterus), of No, Na and FF, were 
no statistically significantly (P>0.05) different, from one another in 
the three genotypes.

Figure 1 Comparison of the weights (g) of segments of the oviduct in the 
normal feathered, naked neck and frizzle feathered genotypes of Nigerian 
indigenous chickens.

Figure 2 Comparison of the lengths (cm) of segments of the oviduct in the 
normal feathered, naked neck and frizzle feathered genotypes of Nigerian 
indigenous chickens.
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Plate 1, Plate 2, Plate 3 Photographs of oviduct of normal feathered (1), 
naked neck (2) and frizzle feathered (3) Nigerian indigenous chickens.
A, Infundibulum (Funnel); B, Infundibulum (Neck); C, ligament; D, Magnum; E, 
Isthmus; F, Uterus; G, Vagina

Figure 3 Comparison of the widths (cm) of segments of the oviduct in the 
normal feathered, naked neck and frizzle feathered genotypes of Nigerian 
indigenous chickens.

Discussion
The current findings of oviduct which appeared to be long, less 

convoluted, highly vascular tube and occupied the most left side 
of celom are similar to those recorded by Khokhlov RY16 They 
reported that the oviduct of the hen was well-developed at the left 
side, atrophied at the right side and consisted of all five regions as 
described in the present study. However, the finding disagrees with 
reports of17,18 who reported presence of both oviducts in falconiformes 
and in brown kiwi. The finding of the present study on division of the 
oviduct into five distinct regions had been previously documented by 

Khokhlov RY16, Pollock CG,19 Sharaf ASM,20 Moraes C et al.21 Vijaya 
kumar K et al.22 They all documented that the oviduct in most of 
birds is constructed of only five different regions. The present finding 
however, is not in agreement with the reports in Muscovy duck by 
Fujii S23 who considered the fimbriated part as a dependent region, 
and reported that the left oviduct comprised six anatomically and 
functionally different regions. 

The presence of right oviduct is not recorded in the present study. 
In contrast to the present findings,24 identified a moderately developed 
right oviduct measuring 4cm in length in domestic duck and25 
reported rudimentary right oviduct with infundibulum and magnum 
alone in fowl. The current finding on the location and attachments of 
the oviduct are comparable to those recorded by Sharaf ASM20, Al-
Karkhy,26 Parto P,27 Ferdous KA.28 They reported that the oviduct in 
all birds is attached to the celom by a thin double fold of dorsal and 
ventral oviductal ligaments. However, the current finding is contrary 
to the earlier reports of Parizzi RC29 in rhea bird, who divided the 
oviductal ligaments into three named ligaments according to the fixed 
region of the oviduct.

The two parts observed in the infundibulum of the three species 
in the present study were previously recorded in other species.20,26‒28 
The present finding is however contrary to the reports of30 in Brown 
Kiwi bird, that the funnel was very wide to receive the ovum from 
both left and right ovary. It is also contrary to the earlier reports on the 
infundibulum of laying hen by Bakst MR31 who said that three parts 
are found; funnel, neck and fimbriae.

The current finding on the funnel shaped part, which was opened 
towards the left ovary is similar to the previous descriptions made on 
laying adult emu birds’ oviduct by Vijayakumar K22 the ratite oviduct 
by Drenowatz C32 and the domestic fowl oviduct by Fowler ME.33 
These reports indicated that the infundibulum opened by an ostium 
that lead into the first portion of the oviduct.

The subdivision of the uterus in the present study into cranial 
narrow tubular part called pars minor uteri and the main pouch like 
part called the pars major uteri confirmed similar findings observed 
in the uterus of hens,34 turkey27,34 in ostrich35 and geese.26 The mean 
live weights for No, Na and FF of 879.33±50.74g, 847.33±29.06g and 
849.67±74.44g respectively reported in this study were lower than the 
mean values of 100.50±25.01g, 898.00±20.11g and 908.00±31.41g 
earlier reported by Peters SO et al.36 in matured No, Na and FF 
genotypes respectively that had undergone at least one breeding cycle. 
Also, they are lower than the live weight values reported by Peters 
SO et al.36 in Nigerian native chickens,37 in Nigerian local breed of 
chicken and38 for indigenous scavenging chickens in Ethiopia. They 
were however within the range reported by Gueye EF39 for chickens 
in Africa and40 for family rural chickens in East Asia. This difference 
might be due to climatic or nutritional factors.

The various mean weights, lengths and widths of the infundibulum 
in NoF, Na and FF genotypes obtained in the present study are similar 
to those recorded in others birds such as turkey27 and duck.41 However, 
the length values are higher than that mentioned for duck (Tsai–ya)42 

and in mature geese.26 Also, the mean weight and length values 
obtained in this study are lower than what was obtained by Khokhlov 
RY16 in mature hens and43 in local Deshichickens of Bangladesh. These 
differences could be due to species variations. The statistical analysis 
showed that the magnum in the three species was the longest region 
of the oviduct; and such character may be related to the capacity of 
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this region in production and secretion of thick albumen layer, which 
constitute the bulked layer of the egg.

The mean magnum weights of 6.83±0.88g, 7.63±2.37g and 
10.27±2.50g in NoF, Na and FF genotypes respectively obtained in the 
present study are lower than the mean magnum weight of 11.50±1.73g 
recorded by Mishra D et al.43 in local Deshi chickens of Bangladesh. 
However, the mean magnum lengths obtained in the present study 
are similar to what they obtained. These differences could be due to 
breed variation. The statistical analysis showed that the isthmus is the 
second longest region of oviduct, next to the magnum in three studied 
species. Physiologically, this region is associated with synthesis of the 
thin albumen of the egg. The mean isthmus weights of 2.20±0.58g, 
2.07±0.40g and 2.53±0.59g in NoF, Na and FF respectively as 
obtained in the present study are lower than the mean isthmus weight 
of 2.78g earlier obtained by Mishra D et al.43 in local Deshichickens 
of Bangladesh.

The mean isthmus lengths of 10.00±0.29cm, 12.27±3.10cm 
and 8.23±0.43cm in No, Na and FF respectively and widths of 
2.50±1.75cm, 1.13±0.07cm and 1.23±0.14cm in No, Na and FF 
respectively obtained in the present study are similar to the earlier 
reports of17 in laying hens. They reported isthmus was short and 
slightly reduced in diameter and the length ranged from about 4 
to 12cm, with a mean length and diameter of about 8cm and 1cm, 
respectively. The mean uterus weights (5.17±0.38g, 5.73±1.47g and 
6.77±1.15g in No, Na and FF respectively) and lengths (4.83±0.44cm, 
4.33±0.44cm and 4.83±0.44cm in No, Na and FF respectively) of the 
three studied species obtained in the present study are lower than the 
mean uterus weight (6.80±1.32g) and length (6.10±2.80) by Mishra D 
et al.43 in local Deshi chickens of Bangladesh. This difference could 
be due to breed variation. The mean vagina weights (1.83±0.33g, 
1.43±0.22g and 2.10±0.15g in No, Na and FF respectively) and 
lengths (3.57±0.23cm, 4.23±0.64cm and 4.00±0.29cm in No, Na 
and FF respectively) of the three studied species obtained in the 
present study are lower than the mean vagina weight (2.28±0.457) 
and length (6.83±2.82) earlier reported by Mishra D et al.43 in local 
Deshi chickens of Bangladesh. Furthermore, the length and width of 
vagina in the present study are shorter than those of adult ISA-brown 
chicken,28 in ostrich20 and in turkey.44 

Conclusion
The mean weights, lengths and widths of the infundibulum, 

magnum, isthmus uterus, vagina and entire oviduct of three genotypes 
studied were not significantly different (P>0.05) from one another, 
except the width of uterus (P≤0.05). All the three genotypes have 
similar gross and morphometric patterns except that the uterus of 
Na and FF had significantly (P≤0.05), wider width compared to the 
NoF. This study in addition to its contribution to the knowledge of 
comparative avian anatomy up to genotype level, has also established 
a comparative baseline data for further comparative gross and 
morphometric reproductive studies in these genotypes of Nigerian 
local chickens. 
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