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Abstract 

Environmental parameters, such as water temperature, have been shown to be major factors 

influencing pearl mussel shell growth and biomineralization process. A pearl has structural and 

chemical properties similar to the pearl nacre of the shell interior. Its shape is determined by the 

irritant foreign body and its quality by the secretion nature of pearl sac thus the outer epithelium 

of the mantel tissue is the keynote in the “orchestra” of bio-mineralization of pearl (Simkiss and 

Wada 1980). The freshwater pearl mussel, Lamellidens marginalis commonly found at Betwa river 

was cultured in the culture pond at Bipin Bihari Degree College, Jhansi in nets bags with 

bamboo/wire frames for 10 months. Measurements were taken of the length, height and total body 

weight for morph metric study in different seasons. The present study investigates the length and 

height in each period of culture showed good growth in the summer season and less in the winter 

season. It was found that the effect of water temperature, in culture pond impact on pearl quality a 

linear relationship and the shell length increased, as the temperature increases along with the same 

linear relationship.   
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Introduction 

Morphometry is described as the study of relationship between increases of one body 

parameter to the other. It is known that animals change their shapes and sizes, their body 

proportions may also change. The most popular wealth of mussels in India is Lamellidens 

marginalis, L. corrianus, and Parreysia corrugata (Janki Ram et al. 1992). There have been 

several morphometric studies done for bivalves. Specifically, these works were conducted to 

differentiate species, determine shell dimension-volume relationships. A general assessment of the 

freshwater pearl mussel often includes shell size (length, height and width) and mussel weight wet 

and dry. This metric has been used, for example, in analyses of the morphological development of 

the shell (Anderson and Gutreuter 1983; Gosling 2003). In this region no attempt has been made 

to culture these animals for the production of pearl, present work was undertaken to produce pearl 

from L. marginalis and also to find effect of temperature on mortality, growth, and secretion of 

nacre in these mussels. 

Material and Method 

Lamellidens marginalis collected from freshwater bodies around Bundelkhand region and 

subjected to pre-operative conditioning for two days. By keeping in surgical trays to ensures proper 

relaxation of adductor muscles in preparation for surgery. The average length, weight and height 

were calculated with the help of normal scale, vernier caliper and weight with the help of digital 

weighing machine. The shell of mussels was of tagged numbers on the basis of insertion date. 10 

mussels were measured with normal scale and verniar caliper and number was tagged on their 

shell. Individual mussels were taken up for a particular mantle cavity insertion method as this is 

the appropriate and simple technique for the designer pearl production. The handmade designer 

nuclei made by shell powder were used for the insertion process. Postoperative care is an important 

step in freshwater pearl culture operation that is required for the implanted mussels to recover. The 

implanted mussels are placed at the rate of three mussels per bag in a ventral side up position for 

a period of 10 days. Sufficient care is taken to allow free opening and closing of the shell valves 

for respiration. The units are daily examined; dead mussels and those that reject the nucleus are 

removed. The implanted mussels are placed in nylon bags (1.0 cm mesh, 12 x 14 cm) at three 

mussels per bag and cultured. The Physico-chemical parameters and water level of the ponds are 

monitored throughout the culture period. At the end of the culture period (10 months), harvesting 

was done. The mussels were sacrificed for collection of pearls. 22 specimens of Lamellidens 

marginalis were selected for the morphological study of mussels. Length and height were 

measured with scale and weight with a weighing machine. Monthly changes in length, weight and 

height recorded. The average length, weight and height were calculated on the basis of tag numbers 

on the shell of mussels. Mussels were observed at regular intervals to measure the increment of 

length in mussels. 

Result and Discussion 
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Growth study 

Per month the mussels were measured. It was observed that the mussel showed 

increment in size and weight. Maximum length 2.727%, Height 3.846%, Weight 1.949% 

increment gain was observed during the Nov- Aug (10 Months) study period (Table 1). 

Mussels gain good growth in the summer season and less in the winter season. In 

summer the plankton production was good due to high temperature that is the important 

reason for good growth rate. (Table1). Similar observations are also made by earlier 

researchers for example (Gimin, et al., 2004, Jagadis and Rajagopal 2007, Jayalakshmy et 

al., 2013, Suryawanshi and Kulkarni 2014, Natarajan and Susithira 2016, Sereflisan et al., 

2016) studied the growth of freshwater mussels, Lamellidens marginalis. The shell length, 

height, width, weight, tissue weight and total weight of mussels during the study period 

were studied.   

Table 1 

Descriptive statistics parameters of the cultured freshwater pearl mussel Lamellidens 

marginalis during Pond culture  

 

 Initial 

length 

(cm) 

Final 

length 

(cm) 

Initial 

height 

(cm) 

Final 

height 

(cm) 

Initial 

weight 

(cm) 

Final 

weight 

(cm) 

Mean 9.27454 9.85474 2.19090 2.33636 73.01455 76.46182 

SD 0.88149 1.17934 0.23531 0.21007 17.7180 18.2742 

 

Length increment 

The present investigation reveals that the temperature was positively co relate to the 

Length. As the temperature increases the length of mussel also shows increment (Table 2).  

10 mussels were measured with the help of normal scale and vernier caliper and number 

was properly tagged and hanged in the culture pond for 10 months (Nov-Aug).  growth of mussels 

were observed at regular intervals and recorded the increment in length of mussels in cm. It is 

evident from the data presented in table no 13 graph 3 that temperature has a positive correlation 

with the increase in length of mussels. This relation was also analyzed statistically using regression 

co efficient. For this analysis of regression co-efficient, mean and standard deviation were also 

calculated and the findings were also calculated and the findings were presented in graph 3 which 

show that length and temperature have a linier relationship (A.V. Suryavanshi 2019,2015 and 

Debora et al. 2009) 
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Table 2 

Month wise variations between Temperature and Length from Nov-Aug 

    

                  Co-relation Co-efficient between Temperature and Length increment= 0.54238 

𝑟 =
∑(x − x)(y − y)

nσxσy
 

Length and Temperature are positively co- related. 

Regression co-efficient 

bLT = r 
𝜎𝐿

𝜎𝑇
= 0.03591 

Regression Line of length on Temperature 

𝐿 − 𝐿̅ =  𝑏𝐿𝑇  (𝑇 − 𝑇̅) 

                             L- 10.663= 0.03591 (T-25.6) 

 

      L= 0.03591 T + 9.743704   

The equation shows the relation between Length and Temperature. 

 

The equation shows the relation between Length and Temperature. The temperature was positively 

co-related to the Length. As the temperature increases the length of mussel also shows increment. 

In this equation by putting the value of temperature of water body the value of length of mussel 

was easily determine. The relationship between temperature and the length of mussels can also be 

derived by using the above formula {L= 0.03591 T + 9.743704}. 
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Graph 1 

                                    
The graph explains the positive relationship between temperature and length of mussels.  During 

the summer season when temperature rises, the length of shell increases.  

Conclusion 

Growth study showed good gain in mussel’s length, height and weight in under observed 

conditions. We found that increasing temperature leads to the good growth of mussels and good 

growth of mussels shows good nacre secretion signs. Mortality rate depends upon the 

temperature, increasing temperature leads to heavy mortality. Nacre secretion depends upon the 

availability of food, temperature and physicochemical parameters of water.  
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