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ABSTRACT

Avian species reproduce sexually by the fusion of male and female gamete
spermatogonia and oogonia-produced by differentiated testes and ovaries.
Fertilization is internal and all birds are oviparous. Reproduction in birds entirely
varies from other animals. The two essential reproductive organs are the ovary and
oviduct which are involved in the synthesis of egg in adult laying hen. Gross and
morphometrical studies were carried out on the female reproductive tract in twelve
Siruvidai chicken of which six at laying phase and six at broody phase. The birds
were reared in Poultry Research Station, Madhavaram, Chennai-51. In laying phase,
the left ovary showed mature ovarian follicles whereas the ovary during broodiness
phase was in the form of a bunch of grapes with no hierarchical follicles. There was
no significant difference in the body weight of the bird during laying and broodiness.
The mean length, weight and width of ovary and oviduct had a highly significant
difference during laying and broodiness. Gross morphology revealed that only the
left female reproductive tract was well-developed both during laying and broodiness
phase and the morphometric data analyzed will provide a baseline for subsequent
studies and also for comparison with other avian species.
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INTRODUCTION

The ovary and oviduct are the female
reproductive organs in birds. Ovary is involved
in the synthesis of ovum; whereas yolk being
manufactured within the oocyte from raw
materials synthesized by the liver (King.,
2012). The oviduct carries the ovum to the
cloaca and adds successively the albumen,
two shell membranes and the shell. During
developmental stages there were both right
and left gonads but, in many birds, only the left
ovary reaches full development. In fowl the
right ovary was atrophied at the seventh day
of incubation (Nickle et al., 1977). The female
avian reproductive system was regulated
by the hypothalamus-pituitary-gonadal axis
(Ottinger and Baskt,1995). Domestic chickens
are continuous breeders and under optimal
condition they are reproductively active
throughout the year (Backwell et al., 2013).
Reproduction in birds entirely varies from
other animals.

Siruvidai and Peruvidai are the major
indigenous chicken ecotypes of Tamil Nadu
state, India (Jamima et al., 2020). Indigenous
chicken contributes to more than 20% of
total egg production in India. These birds are
also known for their adaptive superiority in
terms of their resistance to endemic diseases
and other harsh environmental conditions
(Nwakpu et al., 1999). Chicken is the most
common species of domestic poultry. These
birds are believed to have descended from
Red jungle fowl found in Southeastern Asia
(Backwell et al., 2013). Siruvidai chicken,
an indigenous ecotype of Tamil Nadu is

prevalent in Ariyalur district of Tamil Nadu.
The phenotypic characters of Siruvidai
roosters exhibit golden-yellow hackles, while
their breast, abdomen, tail feathers and wing
primaries are black. Their body is adorned
with red feathers. Whereas, in females the
neck is covered with lustrous brown feathers
intricately laced with golden-yellow colour
(Churchil et al., 2023). Reproductively active
female birds have only one active oviduct
and ovary. During development the right
oviduct regresses by hormone-controlled
apoptosis, while the left oviduct doesn’t
regress by elevated concentrations of estrogen
(Assersohn et al., 2021).

MATERIALS AND METHODS

In the present study six Siruvidai
chicken during laying phase and six Siruvidai
chicken during broodiness phase were
procured from Poultry Research Station,
Madhavaram, Chennai-51. The birds were
slaughtered by using Halal method and the
female reproductive tract was eviscerated with
utmost care to study its gross morphology
both in laying and broody phases. The
appropriate period of broodiness for slaughter
was assessed based on the previous history of
laying pattern in six birds. Colour, consistency
and attachment with other organs of ovary and
oviduct were observed. In morphometrical
study, the number of follicles in the ovary
were counted and weight, length and diameter
of the ovary and all the segments of oviduct
(infundibulum, magnum, isthmus, uterus and
vagina) both during laying and broodiness
phase were recorded and statistically analysed
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using t-test for comparing laying and
broodiness phase.
RESULTS AND DISCUSSION

Ovary

The ovary and oviduct in Siruvidai
chicken were pinkish white in colour whereas
Pollock and Orosy (2002) reported that the
colour of ovary in laying birds was pinkish
yellow and Mahajan et al,, (2021) reported
that the colour of ovary in Kadaknath chicken
was grey in colour. The consistency of female
reproductive tract was soft and fragile, and
only left female reproductive tract was present
as reported by King (2012). In adult birds,
the presence of right ovaries was recorded in
long-eared owls, common buzzards, sparrows,
hawks, fight less Kiwis and goshawks
(Johnson, 2015).The mature ovary resembled
a bunch of grapes with numerous follicles
of various sizes which projected from the
surface of the ovary and attached by a pedicle
as mentioned by Blendea et al. (2012) and
Islam et al. (2021) in turkey. Kheawkanha
et al. (2021) mentioned that, in mature Thai
native hen, large number of ovarian follicles
were observed. Growth and maturation of
ovary in quails occurs fast at the age group
from eight weeks to twenty weeks. At the time
of egg-laying the number of follicles in ovary
were more than 900 (Foromo et al., 2022).
The ovary had an irregular surface located
in the abdominal cavity extending cranial to
the caudal extremity of lung and ventrally to
the abdominal air sac as it was observed by
Alshammary ef al. (2017) in Geese and Islam
et al. (2021) in Turkey.

The number of hierarchical follicles
in the present study was four whereas it was
five to six in laying chicken. Small yellow
follicles, small and large white follicles were
also noticed as it was described by Norman
(1987). The important function of ovary is
production of sex hormones and germ cells
(Berg et al., 2000). The left ovary and oviduct
were situated at the left abdominal cavity in
association with the left kidney as reported by
Burke (1977) at its dorsal side, gizzard and
small intestine at its ventral side, colon on the
right and body wall on the left during laying
(Fig 1). In broodiness phase the retarded
growth in maturing follicle and resorption of
smaller and larger follicles and oviduct were
completely atrophied as reported by Nickle
et al. (1977), the resorption of hierarchical
follicle was also observed as it was mentioned
by Heryanto et al. (1997) in broody chicken.
The entire female reproductive tract was
located in the left abdominal cavity with no
association with other organs (Fig 2).

Oviduct

The oviduct had five segments the
infundibulum which was funnel shaped, the
longest segment of oviduct was magnum,
shortest segment was isthmus, broader uterus
and the last segment vagina (Fig 3 and 4)
as reported by Wani et al. (2017). Highly
convoluted muscular oviduct extendes from
ovary to the cloaca and was suspended in the
left abdominal cavity by the dorsal mesentry
as mentioned by Nabil et al. (2022) in Turkey
and Essam et al. (2016) in duck., whereas,
in Nigerian indigenous laying chicken the
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oviduct was less complex and highly vascular
(Mahmud et al., 2017). The colour of oviduct
was pinkish to yellow in Siruvidai chicken;
whereas, in White Leghorn and the colour
of oviduct was whitish and it is greyish in
Kadaknath hens (Mahajan et al., 2021).

Infundibulum

In the present study, the infundibulum
had two parts namely the funnel and the
tubular part, as reported by Mohammadpour
and Keshtmandi (2008) in pigeons and ducks.
Moraes et al., (2010) reported three regions,
namely infundibular fimbriae, funnel and
tubular. The funnel was thin- walled opens into
the thick-walled tubular region, the second
part of infundibulum. The colour of the funnel
part was transparent and the tubular portion
was highly vascularized reddish because of the
tubular glands as recorded by Rahman (2013).

Magnum

The magnum was the longest segment
in the oviduct (Mahmoud et al, 2018) and
was differentiated from infundibulum by
its thicker wall (Nabil et al., 2022). It had
thick longitudinal folds and differentiated
from isthmus by a thin narrow constricted
transparent membrane as it was reported
by Wani et al. (2017) in Kashmir faverolla
chicken.

Isthmus

The isthmus was similar to the
magnum (Nabil et al, 2022) but shorter
and less coiled than magnum and separated
from magnum by a thin, bright, constricted

translucent zone as described by Alshammary
et al., 2017 in Geese.

Uterus

The uterus was pouch like thick-
walled and forms the widest part of the oviduct
as it was found by Mahmoud et al. (2018) in
ducks. Fourth segment of the oviduct, located
between the isthmus in front and the vagina
behind as it was described by Islam et al
(2021) in turkey. Its mucosal folds were
arranged in longitudinal orientation forming
leaf-like lamellae intersected by circular
directions (Alshammary et al., 2017); whereas,
the mucosal fold had an oblique orientation
with slight spiral pattern with in the cranial
two-thirds of the uterus but gradually changed
to a longitudinal orientation in the caudal one-
third of the uterus in Emu (Robert ef al., 2011).

Vagina

The vagina was the shortest part of
the oviduct that appeared straight, narrow,
S- shaped muscular tube and opened into the
cloaca as it was observed by Alshammary et al.
(2017) in geese. Transverse folds were present
in vagina throughout its length in the present
study whereas, in Egyptian Balady Duck
transverse folds disappeared for about 1 cm at
its termination (Mahmoud et al., 2018). Vagina
was studded with folds and were separated
from the shell gland by the utero-vaginal
sphincter muscle and finally terminated at the
cloaca as it was recorded by Wani et al. (2017)
in Kashmir Faverolla chicken.
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Morphometry

The mean body weight of the bird
during laying was 1.39+0.08 kg and broodiness
was 1.1940.04 kg, the mean weight of ovary
during laying and broodiness was 40.03+£0.53
and 2.66+£0.14 gm respectively. The percent
ovary weight during laying was 2.92+0.188
g and during broodiness was 0.22+0.01 gm.
The length of ovary in laying and broody
birds was 5.58+0.20 and 3.26+£0.08 cm;
while the, width of ovary during laying was
4.5140.29 cm and during broodiness was
2.53+0.14 cm. The diameter of F1, F2, F3
and F4 follicles were 3.70+0.29, 3.01+0.366,
2.01£0.166 and 1.316+0.25 cm respectively
and number of follicles of small white follicle
was 21.50+0.92 during laying and 22.83+1.72
during broodiness. The number of large white
follicles was 16.66+0.49 during laying and
15.1640.83 during broodiness, small yellow
follicle was 25.50£1.60 during laying and
23.50+1.47 during broodiness and large
yellow follicle was 4.00£0.00 during laying
and 0.00£0.00 during broodiness.

There was no significant difference
in the body weight and number of follicles
in laying and broody phases but, there was a
significant difference in the weight of ovary,
percent ovary weight, length of ovary, width
of ovary between laying and broody hens.
The weight of ovary was 39.31+£1.55 gm
and the mean length and width of ovary was
5.73940.42 and 5.194+0.29 cm respectively.
The diameter of ovarian follicle was
15.181£1.25 mm and the percent ovarian
weight to body weight was 2.763+0.16 in

White Leghorn and in Kadaknath the weight
of ovary was 21.47+0.85 gm. The mean length
and width of ovary was 4.176+0.19 c¢cm and
3.14240.17 cm respectively, and the diameter
of ovarian follicle was 6.088+0.65 mm and the
percent ovarian weight to body weight was
1.592+0.05 (Mahajan et al., 2021).

The weight of oviduct was 46.87+0.49
and 8.11£0.19 gm during laying and broody
phases. The length of oviduct was 43.60+0.48
cm during laying and 20.33+0.49 cm in
broody phase. The percent oviduct weight
was 3.43+0.22 and 0.67+0.02 during laying
and broody phases (Table 2). The mean length
and weight of left oviduct in Kadaknath
was 21.95+1.2 cm and 14.69+1.5 gm;
whereas in White Leghorn it was 38.55+2.0
cm and 57.8746.2 gm respectively. The
percent oviduct weight to body weight was
3.9540.36 and 1.074+0.09 in White Leghorn
and Kadaknath hens respectively (Mahajan
et al., 2021). The length, circumference
and diameter of infundibulum, magnum,
isthmus, uterus and vagina during laying and
broodiness phase were also recorded and
presented in Table 3. The mean lengths of
infundibulum in indigenous, Sonali and Rhode
Island Red (RIR) breeds at laying stage were
9.57+£0.85, 15.63£1.16 and 15.67+3.53 cm
respectively and the breadth were 0.93+0.15,
1.2+0.2, and 1.57+0.15 cm respectively. The
mean weight was 1.87+0.30, 2.83+0.25 and
3.2 + 0.6 g respectively. The mean lengths
of infundibulum in indigenous, Sonali and
Rhode Island Red (RIR) breeds at regressing
stage were 7.83+1.33, 11.03 = 0.91 and
14.97+0.38 cm respectively and the breadths
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Table 1. Morphometry values (Mean+SE) of ovary during laying and broody phases

Parameters Laying Broody t- Significance

phase phase value

Body weight 1.39+0.08 1.19+0.04 2.06 NS

Percent ovary weight 2.92+0.188 | 0.22+0.01 14.33 ok

Weight of ovary 40.03+£0.53 | 2.66+0.14 67.07 ok

Length of ovary 5.58+0.20 3.26+0.08 10.35 ok

Width of ovary 4.51+0.29 2.53+0.14 6.07 woH

Number of small white follicle 21.50+£0.92 | 22.83+1.72 | -1.15 NS

Number of large white follicle 16.66+£0.49 | 15.16+0.83 1.54 NS

Number of small yellow follicle 25.50£1.60 | 23.50+1.47 | -0.91 NS

Number of large yellow follicle 4.00+0.00 0.00+0.00

Diameter of large yellow follicle F1 3.70+0.29

Diameter of large yellow follicle F2 | 3.01+0.366 F-value ok

Diameter of large yellow follicle F3 2.01+0.166 14.05

Diameter of large yellow follicle F4 1.316+0.25

NS -Not significant; ** - Significant (P<0.01)

Table 2. Morphometry values (Mean+SE) of Oviduct during laying and broody phase

Parameters Laying phase ]i)rl?:iy t-value | significance
Weight of oviduct 46.87+0.49 8.11+0.19 | 73.508 o
Percent oviduct weight 3.43+0.22 0.67+0.02 12.245 ok
Length of oviduct 43.60+0.48 20.33+0.49 | 33.614 ok

** _ Significant (P<0.01)
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Table 3. Morphometry values ((Mean+SE) of different segments of Oviduct during laying

and broody phase
Parameters I;:;l)::eg ]i)rl?;sdey t-value | significance
Infundibulum length 7.27+0.09 1.93+0.07 | 45.808 *x
Infundibulum circumference 1.82+0.04 0.85+0.06 13.101 ok
Infundibulum diameter 0.85+0.02 0.43+0.03 11.825 *x
Magnum length 21.7£0.43 | 11.72+0.42 | 16.481 *x
Magnum circumference 4.05+0.02 2.07+£0.03 | 49.412 ok
Magnum diameter 2.14£0.06 1.03£0.02 | 16.309 o
Isthmus length 7.25+0.12 2.25+0.08 | 35.064 *x
Isthmus circumference 2.85+0.06 2.07+0.03 11.140 *E
Isthmus diameter 1.44+0.08 1.03+0.02 5.265 *E
Uterus length 4+0.15 2.8+0.08 7.171 *x
Uterus circumference 8.47+0.06 3.93+0.09 | 43.444 *x
Uterus diameter 4.13+0.09 1.97£0.04 | 21.509 *E
Vagina length 3.38+0.09 1.63+0.18 8.467 o
Vagina circumference 2.62+0.03 2.27+0.07 4.498 o
Vagina diameter 1.26+0.07 1.13+0.03 1.672 o
** - Significant (P<0.01)
were 0.67+0.1, 1.1+£0.26 and 1.16+0.18 cm REFERENCES

respectively (Khanam et al., 2023). The thin-
walled isthmus was involved in the production
of egg shell membrane. The weight (5.76 +
1.84 g), width (12.33 = 1.40 mm) and length
(14.05 £ 4.34 cm) of isthmus were greater
in hen than in duck (Mohammadpour et al.,
2012).
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Fig 1. Female reproductive tract during
laying phase

W

Fig 3. Female reproductive tract with
hierarchical follicles (F1, F2, F3
and F4) during laying phase;
A-Infundibulum, B- Magnum, C-
Isthmus, D-Uterus and E- Vagina

Fig 2. Female reproductive tract during
broody phase

it

Fig 4. Female reproductive tract without
hierarchical follicles during
broody phase; A-Infundibulum, B-
Magnum, C- Isthmus, D-Uterus, E-
Vagina and O- Ovary

76 Ind. J. Vet. & Anim. Sci. Res., 53 (4) 69-79, July - August, 2024



Gross morphology and morphometrical study of female reproductive tract in Siruvidai chicken .... phase

Assersohn, K., Brekke, P. and Hemmings,
N. (2021). Physiological factors
influencing female fertility in birds.
Royal Society Open Science, 8: 202274.

Backwell, W., Akers, M. and Denbow, M.
(2013). Anatomy and Physiology of
Domestic Animals. 2Ed: 578 - 580.

Berg, C. (2000). Environmental pollutants
and the reproductive system in birds:
developmental effects of estrogenic
compounds. Acta Universitatis
Upsaliensis, ISBN 9155447988.

Blendea, A., Cazimir, 1., Cornila, N.,
Irimescu, 1. and Damian, A. (2012).
Anatomohistological study regarding
the ovary and oviduct in different
age groups in the Chicken (Gallus
domesticus).

58(3): 21 - 30.

Veterinary — Medicine,

Burke, W.J. (1977). Avian Reproduction.
In:  Sweson, M.J. (ed.). Duke’s
Physiology of Domestic Animals, 9th
edn., Comstock Publishing Associates,
Ithaka. 825 - 841.

Churchil, R.R, Vasanthi, B. and Silambarasan,
P.  (2023). chicken: A
lesserknown indigenous ecotype of
Tamil Nadu Conference: 38th Indian
Poultry Science Association Conference
(IPSACON) and National Symposium.
At: Srinagar, India.

Siruvidai

Essam, M.E.L., Asmaa, M.l., El-Bably
S.H., Shaker N.A. and Shaimaa H.H.

(2016). Morphological and histological
studies on the female oviduct of balady
duck  (4nas
International Journal of Advanced
Research in Biological Sciences, 3(7):
171 — 180.

boschasdomesticus).

Foromo, D., Sahar, E., Alabdallah, Z.A. and
Seleznev, S.B. (2022). Morphometric
and histological characteristics of the
stomach and reproductive organs in
Japanese quail. Caspian Journal of
Environmental Sciences, 21 (2): 375 -
388.

Heryanto, B., Yoshimura, Y. and Tamura,
T. (1997). Cell proliferation in the
process of oviducal tissue remodeling
during induced molting in hens. Poultry
Science. 76: 1580 -1586.

Islam, M.R., Hasan, 1., Monisha, N.Z.
and Afrin, M. (2021). Gross and
histomorphological study of the
ovary and oviduct of turkey hen with
especial emphasis on the sperm-host
gland.  Iraqi Journal of Veterinary
Medicine, 45(1): 1 - 8.

Jamima,J.,Richard Churchil,R.and Srinivasan,
G. (2020). Fertility and hatchability of
indigenous Siruvidai chicken of Tamil
Nadu. International Journal of Current
Microbiology and Applied Sciences,
9(8): 1893 - 1896.

Johnson, A.L. (2015). The avian ovary and
follicledevelopment.,some comparative
and practical insight.s Turkish Journal

Ind. J. Vet. & Anim. Sci. Res., 53 (4) 69-79, July - August, 2024 77



Violet Beaulah et al.

of Veterinary and Animal Sciences, 38:
660 - 669.

King, A.S. (2012). Aves Urogenital System,
In: Getty, R. (ed.). The Anatomy of
the domestic animals, 5th edn., Vol. 11,
Rekha Printers Pvt Ltd. New Delhi, pp.
1916 - 1964.

Khanam, S., Hossain, B., Mishra and Rahman,
A. (2023). Anatomical, morphological
and histological studies of infundibulum
of indigenous, Sonali and Rhode
Island Red (RIR) chicken (Gallus

in Bangladesh.

European  Journal of Veterinary

Medicine, 3: 12 - 18. 10.24018/

ejvetmed.2023.3.2.82.

gallusdomesticusL.)

Kheawkanha, T., Boonkum, W., Vongpralub,
T. and Chankitisakul, V. (2021).
Characterization of oviduct lining,
with emphasis on the sperm storage
tubule region (Uterovaginal junction),
Correlated with fertility in mature and
old Thai Native Hens. Animals: An
open access journal from MDPI, 11(12):
3446. https://doi.org/10.3390/
anil1123446.

Mahajan Tanvi, Joshi Sanjeev, Thanvi Kumar
Pankaj and Om Prakash Choudhary.
(2021). Scanning electron microscopy
of female reproductive tract of
Kadaknath hens. Indian Journal of
Veterinary Anatomy, 33 (1): 61 - 63.

Mahmoud, H.H., Gad, M.R., Awaad, A.S. and
Tawfie, M.G. (2018). Morphological

characteristics of the oviduct in
Egyptian Balady Duck (4nas boschas
domesticus) during laying cycle. Journal
of Veterinary Medical Research, 24 (2):
538 - 547.

Mahmud, M.A., Shaba, P., Onu, J.E., Sani,
S.A., Danmaigoro, A., Abdulsalam,
W., Maaji, M. and Mohammed, A.A.
(2017). Gross morphological and
morphometric studies of oviduct in
three genotypes of Nigerian indigenous
laying chickens. Journal of Dairy,
Veterinary and Animal Research, 5(4):

138 — 142.
Mohammadpour, A.A. and Keshtmandi
M. (2008). Histomorphometrical

study of infundibulum and magnum
in Turkey and Pigeon. World
Journal of Zoology, 3: 47 - 55.

Mohammadpour, A.A., Zamanimoghadam, A.
and Heidari, M. (2012). Comparative
histomorphometrical study of genital
tract in adult laying hen and duck.
Veterinary Research Forum, 3(1): 27 —
30.

Moraes, C., Baraldi-Artoni, S.M., Pacheco,
M.R., Nishizawa, M. and Nakaghi
L.S.O. (2010). Morphology and
histology of Ana Boschas female ducks’
oviduct. Arquivo Brasileiro de Medicina
Veterinaria e Zootecnia, 62(2): 293 -
301.

Nabil, T.M., Hassan, R.M., Mahmoud,

H.H., Tawfiek, M.G. and Moawad,

78 Ind. J. Vet. & Anim. Sci. Res., 53 (4) 69-79, July - August, 2024



Gross morphology and morphometrical study of female reproductive tract in Siruvidai chicken .... phase

U.K.(2022). Histomorphology and
histochemistry of the oviduct in
laying Turkey hens with emphasis
on the sperm host glands. Advances

in Animal and Veterinary Sciences,
10(5): 1076 - 1089.

Nickel, R., Schummer, A. and Seiferle, E.
(1977). Anatomy of the domestic birds.
Berlin: Verlag Paul Parey.

Norman, A.W. (1987). Chapter 13. Estrogen
and Progestins. Hormones, 515 - 564.

Nwakpu. P.E, Odo, B.I., Omeje, S.I., Akpa,
M. and Edoga, C.C. (1999). Hatching
performance of three strains of layer
type chicken and their lines. Proceedings
of the 26" Annual Conference, NSAP,
21-25 March, Ilorin.

Ottinger, M.A. and Bakst, M.R. (1995).
Endocrinology of the avian reproductive

system. Journal of Avian Medicine and
Surgery, 9(4): 242 — 250.

Pollock, C.G. and Orosz, S.E. (2002). Avian
reproductive anatomy, physiology and

endocrinology. Veterinary Clinics of
North America: Exotic Animal Practice,
5: 441 -474.

Rahman, A. (2013). An Introduction to
morphology of the reproductive system
and anatomy of hen’s egg. Journal

of life Sciences and earth Sciences, 8:
1-10.

Robert, B., Reed, J., Lee, A., Cope and
Blackford, J.T. (2011). Macroscopic
anatomy of the reproductive tract of
the reproductive quiescent female Emu
(Dromaius novaehollandiae) Anatomia,
Histologia, Embryologia.,40: 134 -
141.

Wani, H., Darzi, M.M., Kamil, S.A., Wani,
S.A., Munshi, Z.H., Shakoor, A.,
Raja, T.A., Shoukat, S., Kashani,
B. and Shah, A. (2017). Histological
and histochemical studies on the
reproductive tract of Kashmir faverolla
chicken. Journal of Entomology and
Zoology Studies, 5(6): 2256 - 2262.

Ind. J. Vet. & Anim. Sci. Res., 53 (4) 69-79, July - August, 2024 79



