
STUDIES ON MORPHOMETERIC TRAITS IN PENAEID PRAWNS FOR 
SELECTIVE BREEDING PROGRAMME

USHA GOSWAMI, INDIA

National Institute of Oceanography* 
Dona Paula, Goa 403 004, INDIA.

SUMMARY

Morphometric studies were carried out on penaeid prawns Penaeus 
monodon and Penaeus merquiensis as a first step towards deve
loping a selective breeding programme for improvement of stocks 
in the trait tail weight. Twelve morphological characters were 
analysed for variability and their relationship with the tail 
weight. The females in both the species showed a higher coef- 
fecient of variation in almost all the characters. It was fur
ther observed that though many independent variables e.g. ENL, 
SSD, CD, EUL, CW etc. had a high correlation with the dependant 
variable (tail weight) a combination of exopod of uropod length 
(EUL) and carapace width (CW) explained more variation. It is 
therefore suggested that these two characters can be measured 
for selection of initial brood stock without sacrificing the 
living prawns.

INTRODUCTION

Scientific efforts for developing a selective breeding programme 
in prawns were documented a few years back. Malecha et al .
(1979) and Lester (1983) studied morphometeric analysis in 
some commercially important prawns. Malecha et al. (1984) 
described feasibility of measuring heritability of growth 
pattern variation in juvenile prawns of Macrobrachium rosenberqil.

The present programme was devised for improvement of local 
stocks of commercially important prawns in growth of tail flesh 
in terms of weight. The first phase of investigations was orien
tated towards estimation of available variability in the selected 
trait (tail weight) under natural conditions for selection of 
the brood stock. The paper gives results of the studies on mor
phometric traits in both sexes of prawns, Penaeus monodon and 
Penaeus merquiensis.

MATERIAL AND METHODS

Penaeid prawns Penaeus monodon Fabricius and Penaeus merquiensis 
de Man were collected from Deogarh, central west coast of India. 
Fifty eight samples of the former (29 of each sex) species and
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fifty of the latter (25 of each sex) were measured for different 
morphometric characters. The details of methodology was followed 
after Lester (1983). Initially twenty five characters of taxo
nomic importance were selected. But later in view of the practi
cal difficulties of measuring all these without injuring the 
animals only twelve were retained viz: EUL, exopod of uropod 
length; ENL, endopod of uropod length; SSL, sixth segment length; 
SAD, second abdominal segment depth; AAC, anterior abdominal 
circumference; SSD, sixth segment depth; PAC, posterior abdominal 
circumference; FSL, first segment length; CW carapace width; CD, 
carapace depth; PCL, partial carapace length and TW tail weight.

The first eleven characters were taken as the independant variab
les and the twelveth tail weight as the dependant variable. The 
variability in each variable was examined statistically by  study
ing range, mean and 95% confidence limits for mean in both the 
sexes of the two species. Since measuring tail weight involved 
sacrificing the animals and for all experimental purposes live 
specimens would be needed, a search was made for some other mor
phological parameters which could give indication of the tail 
weight. This was tried by calculating simple and multiple corre
lations amongst the characters and with the tail weight.

RESULTS AND DISCUSSION

In P. merquiensis males, the tail weight showed 12.76% coefficient 
of variation whereas in females it was 28.47%. Similarly in P. 
monodon the males had 19.32% coefficient of variation while fema
les showed 25.59%. This trend of higher coefficient of variation 
values in females than the males was noticed in almost all the 
characters except for posterior abdominal circumference, PAC in 
P. monodon. It seems to be due to the differential rate of growth Tn the two sexes (Chavan, 1979; Gundermann and Popper, 1975).

The magnitude of interrelationship between the independent and 
dependent variables was studied by calculating coefficient of 
correlation (r values). In P. monodon females, PCL was highly 
correlated with tail weight Tr = 0.90) and was the first one to 
enter the regression, followed by EUL (r = 0.86) and CW (r = 0.85) 
as shown in Table I. In the males, however, PAC showed the 
highest r value (0.80), followed by CD and EUL (r = 0.71, & 0.61 
respectively). In P. mergulensis the EUL showed the maximum 
correlation (r = 0.97 and 0.79 respectively) in both males and 
females (Table II). The PCL and CW also showed high r values. 
Lester (1983) described maximum correlation values (r) in the 
character sixth segment depth, SSD and partial carapace length,
PCL in Penaeus vannamei and P. stvlirostris. During the present 
studies SSD showed good correlation values with the dependent 
variable except for P. mergulensis females. Most of these charac
ters (EUL, ENL, CW, CD & SSD) showing higher correlation with 
tail weight showed high correlation with some other variables 
also. For example, EUL showed high coeffecient of correlation 
values with PCL, CD & ENL in both the species. Under the circum
stances it was considered better to select some of these
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variables in combination and find the most suitable one for measur
ing variation in tail weight without sacrificing the living 
animals.

An attempt has been made by searching different combinations by 
adding one each time. To explain the variation R 2 was calculated. 
It was observed that out of the combinations of EUL, SSD & CW;
ENL, CW U CD; and EUL, C W  & PCL, the last one gave the best 
results. Further, EUL, exopod of uropod length and carapace 
width, CW in combination in both the species and sexes gave the 
highest R^ values (P. monodon R 2 = 0.63, male & 0.86, female; P. 
merquiensls R 2 = 0.50, male & 0.89, female). All the values were 
significant at the 5% level (F(26,3) P <  0.05 = 2.92) and hence 
are suggested the most suitable characters for selection of the 
brood stock for breeding experiments in aquaculture.
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TABLE I
Simple correlation matrix between different morphometric characters 
in Penaeus monodon male above the diagonal and female below.

EUL ENL SSL SSD PAC SAD AAC FSL CW CD PCL TW

EUL 1.00 0.90 0.32 0.70 0.74 0.48 0.68 0.30 0.59 0.54 0.76 0.61

ENL 0.87 1.00 0.31 0.61 0.64 0.39 0.59 0.27 0.58 0.50 0.72 0.51

SSL 0.49 0.36 1.00 0.60 0.51 0.47 0.49 0.16 0.33 0.34 0.19 0.51

SSD 0.53 0.34 0.87 1.00 0.80 0.60 0.70 0.50 0.70 0.60 0.60 0.71

PAC 0.78 0.59 0.41 0.71 1.00 0.68 0.81 0.45 0.76 0.70 0.68 0.80

SAD 0.61 0.51 0.43 0.30 0.69 1.00 0.68 0.36 0.70 0.62 0.62 0.65

AAC 0.73 0.54 0.48 0.50 0.87 0.67 1.00 0.49 0.76 0.55 0.79 0.71

FSL 0.76 0.54 0.53 0.50 0.73 0.49 0.78 1.00 0.61 0.63 0.37 0.30

CW 0.87 0.73 0.53 0.60 0.82 0.63 0.80 0.71 1.00 0.79 0.65 0.66
CD 0.81 0.65 0.56 0.50 0.78 0.68 0.74 0.73 0.86 1.00 0.39 0.71

PCL 0.89 0.74 0.68 0.80 0.86 0.67 0.84 0.86 0.90 0.84 1.00 0.51

TW 0.86 0.67 0.69 0.70 0.84 0.67 0.81 0.80 0.85 0.83 0.90 1.00



427 TABLE II
Simple correlation matrix between different morphometric characters in 
Penaeus merquiensis, male above the diagonal and female below.

EUL ENL SSL SSD PAC SAD AAC FSL CW CD PCL TW

EUL 1.00 0.76 0.33 0.58 0.25 0.04 0.47 0.61 0.55 0.62 0.60 0.79

ENL 0.93 1.00 1 o • o to 0.40 0.06 -0.22 0.49 0.42 0.44 0.54 0.44 0.78

SSL 0.60 0.44 1.00 0.78 0.73 0.44 0.48 0.52 0.57 0.28 0.19 0.41

SSD 0.37 0.45 0.13 1.00 0.62 0.26 0.65 0.70 0.71 0.40 0.46 0.73

PAC 0.90 0.75 0.68 0.41 1.00 0.38 0.55 0.48 0.63 0.13 0.33 0.34

SAD 0.88 0.72 0.66 0.36 0.91 1.00 0.28 0.28 0.22 0.02 0.14 -0.02

AAC 0.80 0.70 0.50 0.43 0.83 0.75 1.00 0.57 0.56 0.49 0.57 0.69

FSL 0.47 0.40 0.15 0.30 0.53 0.58 0.66 1.00 0.54 0.57 0.50 0.52

CW 0.84 0.75 0.58 0.43 0.89 0.78 0.73 0.50 1.00 0.39 0.65 0.66
CD 0.92 0.85 0.51 0.36 0.84 0.85 0.75 0.59 0.79 1.00 0.33 0.63

PCL 0.94 0.87 0.58 0.43 0.88 0.86 0.81 0.56 0.84 0.90 1.00 0.58

TW 0.97 0.91 0.58 0.33 0.89 0.84 0.83 0.56 0.84 0.92 0.96 1.00
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