
17 

* Email: skhoda@modares.ac.ir 

Seasonal Histological Comparison of Gonad and  
Gametogenesis in Female Pearl Oyster 

(Pinctada radiata) of the Persian Gulf 
Mohammad Karami, Asma1; Khodabandeh, Saber1*; 

Rameshi, Hossein2; Hasanabadi Zadeh, Zohreh1 

1- Faculty of Marine Science, Tarbiat Modares University, Noor, IR Iran  
2- Mollusk Research Center, Bandar Langheh, IR Iran  

Received: June 2013                  Accepted: December 2013 

© 2014 Journal of the Persian Gulf. All rights reserved. 

Abstract 
The pearl oyster, “Pinctada radiate”, is a native species of Persian Gulf area, which has always been 

attractive for its ability of producing pearl. Thus, studying the gonadal maturation of the pearl oyster has been 

important for nucleus implantation to pearl production. In this study, samples were taken in winter and spring 

from Lavan and Kish Islands. The classic histological methods were used to describe the morphology of 

female gonad, and computer-based image analyzer (Image Tools 2) to measure oocytes areas. Results 

showed that female gonad was paired organ and asymetrical, situated between mantle and digestive gland. 

The follicles contained oocytes identifiable in previtelogenin, vitelogenin and postvitelogenin stages. In 

spring samples compared to winter samples,  the connective tissue in follicles shrunk and greater part of  

follicles space was filled with postvitelogenin oocytes. The means of oocytes surface areas for spring and 

winter samples were 1276/71±228/6 µm2 and 936/86±237/04 µm2 , respectively. In conclusion, based on 

observation of female gonad from winter to spring, it was determined that upper stage of maturation occurred 

and results of previous studies which showed female gonad maturation happened from February to April, 

before summer spawning, were confirmed.  
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1. Introduction 

The Persian Gulf pearl oyster Pinctada radiata 

Leach, 1814, an Indo-Pacific species, is a member of 

the family Pteriidae (Southgate, 2008). Pearl oysters 

of this Family, because of their capacity of producing 

pearls, have always been attractive for commercial 

matters, since 2000 years ago in Persian Gulf area 

(Bowen, 1951). Therefore, studying the gonadal 

maturation of the pearl oyster has proven to be 

important, because the nucleus implantation is 

essential to pearl production, either in artificial seed 

production or in the preoperative procedures 

(Hwang, 2007).  

Despite extensive studies conducted on the 

reproductive biology of the pearl oyster species of the 

Pteriidae family (Pouvreau et al, 2000; Moullac et al, 
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2011; Choi and Chang, 2003 and Hwang, 2007) pearl 

oysters from the Persian Gulf (Behzadi et al,1997; 

Jamili et al,1999 and Khamdan, 1998), because of the 

economic importance of both natural and cultured 

pearl and shell fisheries, still more investigation on the 

gametogenesis of P.radiata was necessary. 

There are several ways of assessing gamete 

development in bivalves most of which are done via 

visual observation of the relative size, shape and color 

of the gonads or investigating developmental stages, 

based on histological characterization (Delgado and 

Camacho, 2005; Arjarasirikoon et al, 2004; Grande et 

al, 2001; Alagarswami, 1987; Coe, 1932; Steele and 

Mulcahy, 1999 and Assoi et al, 2004). In addition, the 

use of indices such as, gonad development index 

(GDI) for individuals, mean gonad index (MGI) for 

populations (Raleigh and Keegan, 2006 and Moullac 

et al, 2009) and mean oocyte diameter (Ferreira et al, 

2006 and Lango-Reynosoa et al, 2000) have recently 

been used in many studies to determine gonad status. 

Since histological techniques provide extensive 

information about gonad development, they are 

always used to verify reproductive events (Lango-

Reynosoa et al, 2000). 

The aim of this research was to describe the 

morphology of Pinctada radiata gonad by taking 

oocytes and follicles (as parameters) in different stages 

of the gonadal cycle to show the differences of stages 

by means of comparative statistical analysis in winter 

and spring. 

2. Materials and Methods  

2.1. Histology 

Samples of pearl oyster Pinctada radiata were 

collected with scuba, from the Persian Gulf in around 

Lavan Island (26°49´N 53°9´E) in February, 2010 

and from Kish Island (26°34´N 53°55´E) in May, 

2011. The mean length of shells gathered from Lavan 

and Kish Islands were 5cm and 7cm, respectively. 

The soft part of the individuals were removed after 

opening the valves of the shells and fixed for 24 h in 

Bouin´s fixative for the histological studies. Then, 

samples were dehydrated through a graded series of 

ethanol solution and butanol, followed by xylene, 

prior to embedding in paraffin. Dehydrated samples 

were sectioned by MICRODS 4055 microtome at 4µm 

thickness, and collected on glass slides. All sections 

were stained by hematoxylin and eosin, prepared for 

examining, by using a light microscope (Martoja and 

Martoja-Pierson, 1967 and Khodabandeh et al, 2005). 

2.2. Statistical Analyses  

The total number of oocytes in samples gathered 

in each season were counted. Oocytes, existed in three 

stages: previtelogenin, vitelogenin and postvitelogenin 

(Quintana, 2005). By using a computer-based image 

analyzer (Image Tools 2), the area of 60 histologically 

sectioned through the nucleus oocytes were measured. 

Mean oocytes areas for Spring and Winter samples 

were 1276/71±228/6 µm2 and 936/86±237/04 µm2, 

respectively. 

3. Results 

It is known that the gonad in P.radiata is not a 

discrete organ. It is paired but asymmetrical (Figure 

1). This tissue was situated between the digestive 

gland and the mantle (Fig. 2), and the pair covered 

the stomach, liver and parts of the intestine in mature 

form (Fig. 3). 

The structure of gonad tissue is formed by a series 

of compact granular bags (follicles) that represent the 

structural units of gonad tissue; the follicles are 

surrounded by connective tissues (Fig. 4) and these 

"sacs" contain numerous gametes (Fig. 5). 
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As mentioned before, characterization of gonad in 

these samples, were the presence of three 

distinguished types of oocytes in the brunches of 

follicles: previtellogenic (Pro), vitellogenic (Vo) and 

postvitellogenic (Po) (Figure 7). The mean of 50 

measurements of histological sections and quantifying 

numbers of different types of oocytes for each season 

samples shown in Table 1. Although the three types of 

oocytes could be been seen in these samples, but the 

postvitellogenic oocytes were dominant in gonad 

space (Fig. 9). 

Table1: The numbers of previtellogenic oocytes (Pro), 
vitellogenic oocytes (Vo) and postvitellogenic oocytes (Po) 
and the total number of oocytes have been determined in 
100mm2 

Season Pro Vo Po Total 
Winter 5 9 13 38 
Spring 3 14 24 66 

3. Discussion 

Gonad development is a term that describes the 

changes that occur in the gonad throughout the 

inactive and active reproductive periods, which is a 

complex process occurring by means of seasonal 

changes, which prepare appropriate biological and 

physical conditions (Quintana, 2005).  

There are several methods for assessing gonad 

development in bivalves, but the histological 

techniques have been suitable and used in this study.  

The female gonad organ of Pinctada radiata is 

composed of two asymmetric lobes situated in 

visceral mass. This characterization have been 

expressed by other authors for Fam. Petriidea 

(Urban, 2000; Hwang, 2007; Pouvreau et al, 2000 

and Choi and Chang, 2003) as well. Each lobe is 

filling with oogonial cells which get mature in 

gametogenesis process (Quintana, 2005).  

The classification of the gametogenic cycle of 

bivalve mollusc is varied and many authors 

examined different methods to reach to this purpose. 

Recent studies used histological and quantitative 

methods together. (Choi and Chang, 2003 and 

Raleigh and F.Keegan, 2006).The basis of gonad 

development classification, used in this study, was 

Rose et al (1990) staging scheme, which have been 

developed for Pinctada maxima, based on several 

schemes, first proposed by Tranter (1959) for several 

species within the genus Pinctada. This pattern was 

found to be the most reliable staging for P.radiata 

species gonadal development which was studied by 

Khamdan (1998) as a report from Offshore 

Environment of the ROPME Sea Area Project in 

Bahrain waters. 

Although the study of reproduction cycle of 

P.radiata was not our purpose in this research, but 

according to our findings about gonad development in 

two different times, we compared our results to Rose et 

al (1990) scheme too. In this method, the gametogenic 

stage was divided to five stages: multiplicative stage, 

growing stage, mature stage, spawning stage and 

resting stage (Choi and Chang, 2003).  

According to our observation at histological sections 

of the Winter samples, the connective tissues between 

the gonad follicles were shrunk, oocytes on the 

germinal epithelium grew and the three stages of 

vitelogenesis were present in oocytes, so it seemed to 

be on the second stage of gametogenesis: "Growing 

stage".  

As gametogenesis proceeded, connective tissues 

disappeared and the previtelogenin oocytes got 

dominant in follicles area, they filled the interoocytes 

spaces and connected tightly to each other. These 

evidences, related to "Mature stage" which was 

obvious in histological sections of Spring samples. 

Quantitative results (Table 1) showed the mean 

oocyte area in spring samples was higher than winter 

samples, that could be the result of the higher 

reproduction stage of these samples, a fact shown by 

Raleigh and Keegan (2006) on the reproduction cycle 

of Scrobicularia plana. Furthermore, results in Table 

1, confirmed that winter samples in comparison to 

spring samples, were at lower stage because of more 

previtelogenin oocetys and the lower number of 
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oocytes in total that is related to "growing stage". 

Growing observation in gonad from winter to 

spring, can confirm the results of Behzadi et al (1997) 

and Jamili et al (1999), which showed bimodal 

gametogenic pattern for Pinctada fucata in the Persian 

Gulf area and showed gonad maturation happened 

during February to April, before summer spawning.  
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