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          A B S T R A C T                                   

Introduction  

In the last few years, the fresh water prawn 
farming has already become a major 
contributor to global aquaculture,  in term                   

of quality and value (New, 2000). 
According to FAO report (2000), cited by 
Valenti (2002), world production of fresh 
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The prawns were collected from spring fed Khoh River for a period of one year 
during April 2010 to March 2011. The river and all its tributaries contain swiftly 
flowing water. The nets used for prawn fishing, were (1) Depnet and (2) Fatella.  
The prawn was preserved in 5% formalin for further study. The dead prawns were 
examined and identified using a stereoscopic microscope. Macrobrachium species 
were identified. The total length and weight of prawn was recorded in fresh 
condition. However, the other parameters were measured within a fortnight of 
collection. A total of 242 specimens were collected (134 males and 108 females). 
During the present observation, the size of the prawn Macrobrachium assamense 
peninsularie (Tiwari), reached a maximum total length of 62 mm for male and 67 
mm for female. The minimum size recorded was 29mm for male and 32mm for 
female. Thus, a minimum length of 29mm and maximum length of 67mm of the 
prawn fish was recorded respectively. The seasonal and pooled data indicated 
variations in the sex composition of Macrobrachium assamense peninsularie are 
presented in the table 2. The sex population observed season wise, varied from a 
maximum in winter season (2.25male:1.005female) and minimum in summer 
season (1.05male:1.00female). The total pooled data showed an average sex 
population status of 1.24male:1.00female Macrobrachium assamense peninsularie 
during the course of study. The estimation of sex population both in male and 
female showed non-significantly at 5% level of non-significance in the months, 
season and in the pooled data. In the month of February and autumn season there 
were significant differences in the ratio of male and female fish (For February: 
2.57male:1.00female; For autumn season: 2.25male:1.00female)
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water prawn during 1990 to 2000 
increased from 21,000 to 1, 18,500 tons 
per years, which corresponds to an 
increase of about 500%. The freshwater 
prawn culturing is simpler than salt water 
prawn due to the lower cost of pond 
construction. A wide majority of 
freshwater prawn species of farming 
interest belong to the Macrobrachium 
genus, where is found in the tropical and 
sub-tropical regions of the world (Chace, 
1992).  

In India, the fresh water prawn 
Macrobrachium assamense peninsularie is 
a beautiful small sized crustacean found in 
the Garhwal region of Uttarakhand state. It 
is for the first time that this prawn species 
is being studied from the Garhwal central 
Himalayan region (Bahuguna et al., 2010). 
Sex population structure estimation is 
indicating the abundance of any sex at a 
particular time. It is generally considered 
that in a healthy population the sex ratio 
should be 1:1. It is important to derive 
means of ensuring a proportional prawn 
fishing of both sexes. A basic knowledge 
of sex population structure estimation of 
prawn farming is essential in the 
management practices of aquaculture 
science.   

There are several other factors like 
temperature, water velocity, vulnerability 
of females to their predators, migratory 
phase and other ecological hazards, which 
possibly change the sex composition in 
streams or rivers. Many workers have 
worked on the sex population structure 
and other aspects of different prawns  and 
fishes (Sobhana and Nair, 1976; Inyang, 
1981; Marioghae, 1982; Barros, 1995; 
Ammar et al., 2001; Mossolin and Baeno, 
2002; Nazari, 2003; Antunes and Oshire, 
2004; Dobriyal et al., 2004; Mantel, 2005; 
Mantelatto and Barbosa, 2005; Sampaia et 

al., 2007; Arimoro and Meye, 2007; 
Mattos and Oshire, 2009; Antunes and 
Oshiro, 2009 and Bahuguna et al., 2007). 
The present study is in continuation with 
earlier studies and is dealing with sex 
population structure of fresh water prawn, 
Macrobrachium assamense peninsularie.     

Sampling sites  

Khoh Basin is situated in the Southern part 
of the District Pauri (Garhwal) of 
Uttarakhand. This region is drained by 
river Khoh, which is one of the principal 
rivers of lower Garhwal Himalaya. The 
river Khoh originates from Dwarikhal in 
the North and drains through Shivalik 
ranges. The river enters into the Bhabar 
area from where it becomes a tributary to 
Ramganga. Khoh basin is geographically 
situated between 78.30º East to 78.40º 
East longitude and from 29.45º North 
latitude to 29.55º North latitude.   

This covers approximately an area of 255 
sq. kilometers. The average length of the 
basin is 28 Kms. and its width is about 15 
Kms. The middle part of the basin is wider 
than that of upper part. The main 
tributaries of river Khoh are Gullah Gad, 
Mahra Gad, Sil Gad, Jawar Gad and Pawai 
Gad, which plays an important role in the 
construction of the Basin, the Bhabar area 
is situated near Kotdwar and the rest of the 
basin is situated in the hilly ranges.    

The average height of high mountain 
ranges varies from 1400 meters to 1600 
meters. The Shivalik range includes the 
lower Himalayan range which varies from 
800 meters to 1200 meters in height. 
Almost all the tributaries of river Khoh 
itself have played an important role in the 
construction of this wide valley (Map.1) 
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Materials and Methods  

Sampling materials  

The prawns were collected from spring fed 
Khoh River for a period of one year during 
April 2010 to March 2011. The river and 
all its tributaries contain swiftly flowing 
water. The nets used for prawn fishing, 
were (1) Depnet and (2) Fatella.  The 
prawn was preserved in 5% formalin for 
further study. The dead prawns were 
examined and identified using a 
stereoscopic microscope. Macrobrachium 
species were identified according to the 
Tiwari, (1955) and Cai et al., (2004).   

Sex population structure determination  

The total length and weight of prawn was 
recorded in fresh condition. However, the 
other parameters were measured within a 
fortnight of collection. A total of 242 
specimens were collected (134 males and 
108 females). Sex-ratio was calculated for 
the entire period of study and its 
significance was tested by Chi-square test 
( ²). ² = (O 

 

E2) / E, where ² is the chi-
square, O is the observed value and E is 
the expected value.  

Result and Discussion  

During the present observation, the size of 
the prawn Macrobrachium assamense 
peninsularie (Tiwari), reached a maximum 
total length of 62 mm for male and 67 mm 
for female. The minimum size recorded 
was 29mm for male and 32mm for female. 
Thus, a minimum length of 29mm and 
maximum length of 67mm of the prawn 
fish was recorded respectively. The 
monthly variations in the sex population 
composition of Macrobrachium 
assamense peninsularie are showed in the 
table 1. Month wise sex composition was 

observed and maximum values were found 
in the month of February 
(2.57male:1.00female) and minimum ratio 
was found in the month of June 
(1.00male:1.00female).   

The seasonal and pooled data indicated 
variations in the sex composition of 
Macrobrachium assamense peninsularie 
are presented in the table 2. The sex 
population observed season wise, varied 
from a maximum in winter season 
(2.25male:1.005female) and minimum in 
summer season (1.05male:1.00female). 
The total pooled data showed an average 
sex population status of 
1.24male:1.00female Macrobrachium 
assamense peninsularie during the course 
of study. The estimation of sex population 
both in male and female showed non-
significantly at 5% level of non-
significance in the months, season and in 
the pooled data. In the month of February 
and autumn season there were significant 
differences in the ratio of male and female 
fish (For February: 2.57male:1.00female; 
For autumn season: 2.25male:1.00female)   

Knowledge of the sex population status 
estimation has its own significance. It will 
give immense help in detecting differential 
prawn fishing, in different periods of the 
year and in the various size-groups. Thus 
we can get information about the 
abundance of the sex ratio at a breeding 
time, months, seasons and throughout the 
year. Holcik et al., (1988) stated 
theoretically, the expected composition of 
males to females is 1:1. In this study, the 
highest number of male population 
observed in the month of February (25) 
and lowest number of male population was 
estimated in the month of April (15). In 
case of female prawns, maximum 
population calculated in the month  
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Figure.1 Map of sampling site: Khoh River (Garhwal Himalaya, Uttarakhand, India)  
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Table.1 Month wise sex population structure in Macrobrachium assamense peninsularie during April 2010 to March 2011 from Khoh River.  

Prawn  Sex  Ratio 
Month Total No 

of Prawn

 
Male 

Prawn 
Female 
Prawn 

% of 
Male 

Prawn 

% of 
Female 
Prawn Male Female  

²

 
Remarks 

April 15 09 06 60.00 40.00 1.50 1.00 0.600 NS 

May 17 09 08 52.94 47.06 1.12 1.00 0.058 NS 

June 22 11 11 50.00 50.00 1.00 1.00 0.000 NS 

July 19 09 10 47.37 52.63 1.00 1.11 0.052 NS 

August 22 10 12 45.45 54.55 1.00 1.20 0.182 NS 

September 19 09 10 47.37 52.63 1.00 1.11 0.052 NS 

October 21 10 11 47.62 52.38 1.00 1.10 0.391 NS 

November 22 10 12 45.45 54.55 1.00 1.20 0.182 NS 

December 18 12 06 66.67 33.33 2.00 1.00 2.000 NS 

January 22 15 07 68.18 31.82 2.14 1.00 2.909 NS 

February 25 18 07 72.00 28.00 2.57 1.00 5.856 S 

March 20 12 08 60.00 40.00 1.50 1.00 0.800 NS 

  

²= Values are not significant at either level (d.f.1.on p= 0.05 in 3.84); M=Male, F=Female, S=Significant, NS= Non significant
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Table.2 Season and Pooled data wise sex population structure in Macrobrachium assamense  peninsularie during April 2010 to 

March 2011 from Khoh spring-fed River.   

Sex Ratio 
Season No.  of 

Prawns 

Male 
Prawns 

Female 
Prawns 

%  of 
Male 

Prawns 

%  of 
Female 
Prawns 

Male Female ²

 
Remarks 

Spring  
(March  April)  

35   21  14  60.00  40.00  1.50  1.00 1.400 NS 

Summer 
 (May  June)  

39  20 19 51.28 48.72 1.05 1.00 0.025 NS 

Monsoon 
 (July - Aug)  

41  20 21 48.78 51.22 1.00 1.05 0.024 NS 

Autumn 
 (Sep  Nov)  

62  29 33 46.77 53.23 1.00 1.14 0.258 NS 

Winter  
(Dec  Feb)  

65  45 20 69.23 30.77 2.25 1.00 9.615 S 

Total 
242 134 108 55.37 44.63 1.24 1.00 0.215 NS 

 

²= Values are not significant at either level (d.f.1.on p= 0.05 in 3.84); M=Male, F=Female, S=Significant, NS= Non significant
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February (18) and minimum number of 
female population was estimated in the 
month of April, May, July and September 
(09). The results of the study of sex 
population status of Macrobrachium 
assamense peninsularie  from Khoh spring 
fed river shows a maximum sex 
composition in the month of  February 
(2.57male:1.00female), which is 
significant; and minimum sex composition 
in the month of June 
(1.0male:1.0female),which is non-
significant.       

Mejia- Ortize et al., (2001) noticed,  a sex 
ratio of 7.3 males per females in 
Macrobrachium acanthurus; 
Macrobrachium heterochirus exhibited a 
sex ratio of 1.3 males per females and in 
Macrobrachium carcinus, a sex ratio of 
1.3 females per male was recorded. 
Antunes and Oshire (2004) found a ratio 
of 1:0.94 between males and females for 
Macrobrachium potiuna, in the coast of 
Rio. De Janeiro, Brazil. The male 
population based sex ratio was 1.7:1, 
although the size specific sex ratio was 1:1 
(Mantel and Dudgeon, 2005). The 
proportion between males and females in 
the studied population was of 1:1.6 
(Sampaia, 2007). Mantelatto and Barbosa 
(2005) observed opposite for 
Macrobrachium brasiliense collected in 
Serra Azul, Sao Paulo, that is, female 
predominated over males in a proportion 
of 1:2.6. Macrobrachium potiuna sex ratio 
of 1:1 was observed in the Mainhos River 
from Brazil by Mattos and Oshire (2009). 
Mattos and Oshiro (2009) found a ratio of 
1:0.94 between males and females for 
Macrobrachium potiuna in the coast of 
Rio De Janeiro, Brazil, higher than 
Macrobrachium olfersii. On the other 
hand, Mantelatto and Barbosa (2005) 
reported for the Macrobrachium 
brasiliense, where females predominated 

over males in a proportion of 1:2.6 in 
Serra Azul, Sao Paulo. Arimoro and Meye 
(2007) observed the male to female sex 
ratio of 1:1.2 in Macrobrachium dux in the 
River Orogodo, Niger Delta, Nigeria. A 
similar sex ratio has been reported by 
Inyang (1981) for Macrobrachium 
felicinum and for Macrobrachium 
vollehaveni and Macrobrachium 
macrobrachion by Marioghae (1982).   

From the present work and on the basis of 
earlier observation it is concluded that the 
sex population of the fresh water prawn, 
M. a. peninsularie, male prawns are 
dominated in almost all the localities. The 
overall finding on the Macrobrachium 
assamense peninsularie, the sex 
population was observed non-significant 
i.e. 1.24 male: 1.00 female. Factors such 
as sex reversal, temperature, crowding and 
starvation have been reported to cause 
marked departure from the expected sex 
ratio of 1M: 1F in some fish species (Atz, 
1964; Harrington, 1967).   

Acknowledgement   

Authors sincerely acknowledge to Prof. A. 
K. Dobriyal, Head of Zoology 
Department, Campus Pauri, 
H.N.B.Garhwal University (Central 
University), Srinagar Garhwal for constant 
encouragement. Authors also gratefully 
acknowledge the financial assistance 
rendered by UGC as a minor Project F.No. 
8-1 (146)/2010 (MRP/NRCB).  

References  

Ammar, D., Y.M.R. Muller and Nazari, 
Em, 2001. Biologia reproductive de 
Macrobrachium olfersii (wiegman). 
(Crustacea, Decapoda, Palaemonidae) 
coletadas na liha de santa Catarina, 
Brasil. Revta. Bras zool. 18.(2) : 523-
528. 



Int.J.Curr.Microbiol.App.Sci (2013) 2(10): 382-390   

389

 
Antunes, L.S., and Oshiro, L.M.Y. 

2004.Aspectos reprodutivos do 
camarao de agua doce Macrobrachium 
potiuna (Crastacea: Decapoda: 
Palaemonidae) na sena do piloto, 
Mangaratiba, Rio de Janeiro, Brasil. 
Revta. Bras.Zool. 21(2):261-266. 

Arimoro, F. O., and Meye, J.A . 2007. 
Some aspects of the biology of 
Macrobrachium dux 
(Lenz,1910)(Crustacea: Decapoda: 
Natantia) in River Orogodo, Niger 
Delta,Nigeria.Acta.Biol.Colomb.12(1):
111-122. 

Atz, J., 1964. Intersexuality in fishes. 
In.C.N.Amstrong and A. J. Marshall 
(eds.). Vertebrates including 
Man.London Academic press. 

Bahuguna, P., R. Kumar and  Joshi, 
H.K.2010. Studies on the reproduction 
capacity and Sex ratio in a hill 

 

stream loach fish Noemacheilus 
denisoni Day from river Mandal of 
Garhwal Himalaya, Uttarakhand. Uttar 
Pradesh J. Zool. 30 (1):71-76. 

Bahuguna, P., R. Kumar and Shah, K. K 
.2009. Breeding power and Sex ratio in 
Barilius vagra (Ham.) from spring fed 
river Mandal, Garhwal Himalaya, 
India. Aquacult. (2): 279-283.    

Bahuguna, P.K., H.K. Joshi and Dobriyal, 
A.K. 2007. Fecundity and sex ratio in 
Puntius conchonius (Pisces: 
Cyprinidae) from Garhwal Himalaya. 
Environ. Conser. J. (1-2): 37-43.  

Bahuguna, P., R. Kumar, H.K. Joshi, A.K. 
Dobriyal and Chandra, J. 2010.  First 
report of prawn, Macrobrachium 
assamense peninsularie (Tiwari) in 
Khoh River from Garhwal region, 
India.   J. Mountain. Res.  (5):  83. 

Barros,, M. P., 1995. Dados biologicas 
sobre Macrobrachium olfersii 
(wiegman) (Decapoda, Palaemonidae) 
da Praia da vigia, Garapaba, Santa. 
Catarina, Brasil. Biosci. 3 (2): 239-

252. 
Cai, Y., P. Naiyaneter and NG, P.K.L. 

2004. The freshwater prawns of the 
genus Macrobrachium Bate, 1868, of 
Thailand (Crustacea: Decapoda: 
Palaemonidae. J.  Nature History. 
38:581-649. 

Chace, F. A., 1992. On the classification 
of the Caridea (Decapoda). 
Crustaceana. 63(1):70-80. 

Dobriyal, A.K., K.S. Negi, H.K. Joshi and 
Bisht, K.L. 2004. Breeding capacity of 
Crossocheilus latius latius (Pisces: 
Cyprinidae) in the river Mandakini of 
Garhwal, Uttaranchal. Flora. Fauna.  
10: 151-153. 

Harrington, Rw. Jr., 1967.Environmental 
controlled induction of primary male 
Gonochorists from eggs of self 
fertilizing fish, Rivulies marmoralus. 
Poet. Biol. Bull. Inter. Biol.Lah woods 
Hole.  

Holick, J.,  K. Hensel, J.  Nielslanik and 
Skace, I. J. 1988. The Eurassian 
hucken and Hucho hucho largest- 
salmon of world. Published by 
Dr.W.Junk. Dordecht J. Boston: 
Lancaster, pp. 239 . 

Inyang, N. M ., 1981. On the biology of 
Macrobrachium felicinum (Holthius) 
in the lower Niger river of southern 
Nigeria. Rev.Zool.Afri. 98(2): 440-
449. 

Mantel, S. K., and Dudgeon, D. (2005). 
Reproduction and sexual dimorphism 
of the Palaemonid shrimp 
Macrobrachium hainanense in 
Hongkong streams. J.Crustacean. Biol. 
25 (3): 450-459. 

Mantelatto, F. L. M., and Barbosa, L. R. 
2005. Populations structure and 
relative growth of fresh water Prawn 
Macrobrachium brasiliense 
(Decapoda, palaemonidae) from Sao 
Paulo state, Brazil. Acta.Limnol. Bros. 
17(3) : 245-255. 



Int.J.Curr.Microbiol.App.Sci (2013) 2(10): 382-390   

390

 
Marioghae, I. E., 1982. Notes on the 

biology and distribution of 
Macrobrachium vollehoveni and 
Macrobrachium macrobrion in Lagos 
Lagoon. Rev.Zool.Afri. 96 (3): 493-
508. 

Mejia- Ortiz, L.M., F. Alvarez, R. Roman  
and Pale, J.A.V. 2001. Fecundity and 
distribution of fresh water Prawns of 
the Genus Macrobrachium in the 
Huitzilapan River, Veraccruz, Mexico. 
Crustaceana. 74 (1): 69-77. 

Mossolin, E.C, and Bueno, S.L.S. 2002. 
Reproductive biology of 
Macrobrachium olfersi (Decapoda, 
palaemonidae) in Sao Sebastiao, 
Brazil. J.Crustacean. Biol. 22 (2): 367-
376. 

Nazari, E. M., M.S. Simoes-Costa, Y.M.R.  
Muller, D. Ammar and Dias, M. 2003. 
Comparisons of fecundity, egg size 
and egg mass volume of the fresh 
water Prawns Macrobrachium potiuna 
and Macrobrachium olfersi 
(Decapoda, Palaemonidae). 
J.Crustacean Biol. 23(4):862-868. 

New, M.B., 2000.History and global status 
of fresh water prawn farming. In: 
M.B.New and W.C.Valenti (eds.), 
Freshwater prawn culture. Blackwell, 
Oxford, pp.1-11.                  

Sampaio, C.M.S., R.R. Silva, J.A. Santos 
and Sales, S.P. 2007 .Reproductive 
cycle of Macrobrachium amazonicum 
females (Crustacea, Palaemonidae). 
Braz.J.Biol. 67(3):551-559. 

Sobhana, B., and Nair,N.B. 1976. 
Observation on the maturation and 
spawning of Puntius sarana 
subnasutus (Valenciennes). Indian J. 
Fish. 21(2): 357-359.  

Tiwari, K. K., 1955a. Trend of evolution 
in the hendersoni group of species of 
palaemon Fabricius. (Crustacea: 
Decapoda), Bulletin of the National 
Institute of science of India, New 
Delhi 7:189-197. 

Valenti, W. C., 2002. Situacao atual, 
perspectivas e novas tecnologias para 
producao de camaroes de 
agua.In:Anais do XII simposio 
Brasileiro de Aquicultura, junho de. 
Goianin,pp:90-106.    


