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Abstract 

The paper deals with certain specific biological 
aspects of the fish Pseudecheneis sulcatus (Mc 
Clelland) collected from the river Alaknanda of 
Garhwal Himalaya in a 65 Km stretch between 
Karnaprayag and Srinagar Garhwal. Various 
morphometric characters of the fish are studied in 
relation to its total length. Length weight 
relationship and relative condition factor is 
studied to explore proper growth and well being 
of the fish. Breeding biology, maturation and 
fecundity was studied in order to gather 
information which will be helpful in its 
conservation and intensive culture. The natural 
food of fish was analysed by scientific study of its 
alimentary canal and the growth dynamics of fish 
was studied based on length frequency 
distribution and counting of growth rings on trunk 
vertebrae. 

 Keywords:  Morphometrics ⏐ Food ⏐ Breeding 
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Introduction 

The knowledge of fishery biology is quite 
essential for efficient management of fishery 
resources. These studies include the racial 
analysis of the fish population, their length-
weight relationship, relative condition factor, 
feeding and breeding habits, fecundity, age and 
growth and various other factors of population 
dynamics.  The present study is an attempt to 
describe some important aspects of fishery 
biology of a coldwater fish Pseudecheneis 
sulcatus inhabiting the river Alaknanda in 
Garhwal Himalaya.  

The Morphometrics plays an important role in the 
identification of species. The length-weight 
relationship can differ if variations occur within a 
population, so its study is also important in the 
fishery biology and fishery management besides 
its major utility in converting the length into 
weight and vice-versa. The investigation 
pertaining to the relative condition factor is 
equally important as it points out the robustness 
and well being of a fish. Food is the prime need 
of life hence the study of food and feeding habits 
becomes highly significant in fishery biology. 
The food preference, feeding habits, availability 
of food in the environment and the intensity with 
which fish feed is an important aspect to study. 
Breeding is an important aspect through which a 
living being maintains its race. In case of fish it is 
highly essential to know about exact time of 
maturity, frequency of spawning and number of 
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eggs that are likely to be spawned by the fish for 
fish culture and proper exploitation in the fish 
farm management. The knowledge of spawning 
periodicity gives information about its frequency 
in a year for a particular fish species.  The 
importance of fecundity is obvious as it gives an 
idea about the number of eggs to be laid. Thus, if 
fecundity of a fish is known, it is easier to make 
arrangements for successful hatching of the eggs 
in a fish farm. 

Ageing a fish is equally important as it gives 
an idea of its harvesting. In a commercial 
fishery, the knowledge of age and growth rate 
of a fish species is very important. After a 
particular age, the growth of fish is checked 
and thus there is no significant increase in the 
flesh. Some important researches in this field 
during recent years are accredited to Pathani 
(1981), Tandon and Johal (1983), Dobriyal 
and Singh (1987, 89, 93), Kapoor and Khanna 
(1994), Dutta Munshi and Ghosh (1994),  
Rautela (1999), Thapliyal (2002) and 
Bahuguna (2007). 
 

Materials and Methods 

The Fish Pseudecheneis sulcatus is a rare hill 
stream catfish. The specimens were collected 
regularly for two years from January, 2000 to 
December 2001 from the river Alaknanda in a 
stretch of about 65 km from Karnprayag to 
Srinagar Garhwal. In all 160 specimens were 
sampled during two year period of study. 
After taking all the measurement in fresh 
conditions, the fish were preserved in 5-8 % 
formalin for further study. For morphometric 
analysis, the characters were analysed in 
relation to total length of fish.  

The equation for the length-weight 
relationship was computed by using the 
formula for general parabola W = aLn 

(LeCren, 1951) where W = weight of fish, L = 
length of fish and a and n are the constants. 
The linearity of regression was tested by the 
analysis of variance. Based on the data 
collected and computed for length-weight 
relationship, the Kn factor was calculated for 
different sexes monthwise and seasonwise to 
know the well being of the fish by the formula   

Kn= W / W--,  

Where Kn =Relative condition factor W= 
observed weight and W-- = calculated weight.  

The frequency of spawning and the spawning 
season were studied by tabulation of 
percentage occurrence of fish in various 
stages of maturity monthwise and sizewise. 
Thirty mature specimens were examined for 
fecundity analysis, collected during the 
spawning and pre spawning season in the 
years 2000 and 2001. The gut contents of fish 
were removed and preserved in 4 % formalin 
solution. The food was analysed both 
quantitatively as well as qualitatively by the 
point method (Hynes, 1950). Ageing biology 
was studied by two methods, the Length 
frequency distribution and the vertebral 
method. Growth characteristics were 
calculated after Tandon and Johal (1996). 

Observations and Discussion 

Morphometrics 

During the course of present study, the catfish 
Pseudecheneis sulcatus  (Mc Clelland) was 
observed to attain a maximum total length of 
201 mm. Fish less than 90 mm could not be 
observed in the entire sample.  The fish is a 
beautiful example of the hillstream 
adaptation. It has thick and stouter lips, a well 
developed adhesive disc on chest which has 
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up to fifteen transverse septa of overlapping 
skin and big and flatter pectoral and pelvic 
fins. The dorsal profile of the fish is convex 
as compared to the ventral. The mouth is 
ventrally placed which confirm the bottom 
feeding and carnivore nature of fish.  The 
eyes are situated well behind the middle of 
the head. Barbels are also very short and 
stouter. Summarised data on ten different 
body measurements are presented in the Table 
1. The fish were devided into 12 different 
length groups with a class interval of 1 Cm   
starting from a group of  9.0 – 9.9 cm to 20.0 
– 20.9 cm. The first group has only one 
frequency whereas the group 12.0 – 12.9 cm 
has maximum 29 frequency.  No fish was 
available in the size group 19.0 – 19.0 cm. In 
the present investigations on Pseudecheneis 
sulcatus it was observed that all the body 
parts grow in accordance with the total length 
of the body. The ratio of Head length: snout 
length (1.19 ± 0.181 to 1.38 ± 0.136) clearly 
indicates that the eye is situated well behind 
the middle of the head length. Second 
important observation is that the body depth is 
slightly more than head length     (head length 
is 0.764 ± 0.082 to 0.897 ± 0.204 to 
maximum body depth).Third observation is 
that the dorsal fin (D1) is originated little 
before the pelvic fin. The fish also has an 
adipose dorsal fin situated in between pelvic 
fin and the anal fin. 

Length-weight relationship and Condition 
factor 

Length-weight relationship after regression 
analysis for different sexes, different seasons 
and pooled data is presented in Table 2. The 
samples collection throughout the year when 
grouped for different seasons showed a close 
relationship between their length and weight. 
The regression coefficient for sex wise and 

pooled data varied from a minimum of 5.54 
for female (r = 0.772) to a maximum of 5.9 
for the males (r = 0.865). For season and sex 
wise it was ranged from 2.95 (r = 0.619) 
during autumn to 6.5    (r = 0,869) during 
winter for males and from 3.5 (r = 0.68 in 
monsoon to 8.3 (r = 0.768) in summer for the 
female fish.  

The value of relative condition factor (Kn) 
was calculated for each fish and finally the 
average Kn value for different sexes during 
each month was calculated and presented in 
Table 3.  It shows that the relative condition 
factor was maximum 1.04 + 0.16 during 
August in males and 1.0402 + 0.33 during 
July in females. The lowest value 0.996 + 1.7 
for males and 0.9544 + 0.643 for the females 
were observed in the month of October.  The 
Kn values were also constant during 
November to march for both the sexes which 
is an indicative of stable substratum and 
availability of food in nature. Similarly the 
average Kn valves for male and female fish 
for different seasons were also calculated. The 
values were highest for both the sexes during 
monsoon (1.011 ± 0.1546 for the males and  
1.0262 ± 0.267 for the  females) due to sexual 
maturity. The values were also quite high 
during winter which again indicates the 
suitability of environment for food 
availability. The analysis of variance 
(ANOVA) between length and weight 
relationship for Pseudecheneis sulcatus 
(McClelland) sexwise and for the pooled data 
were observed insignificant (male – F 0.05 = 
3.84, ddf = 154; female - F 0.05 F 0.05 = 3.84, 
ddf = 136; pooled date - F 0.05 = 3.84, ddf = 
292). The analysis of variance for sex and 
season wise in P. sulcatus showed either 
insignificant or low significant values (F 0.05 
ranging from 3.92 to 4.75), which showed 
positive relationship and also almost similar 
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growth in all the season. During monsoon the 
feeding was low but maturity in fish raised 
the value of relative condition factor. The 
values of the coefficient of condition or 
condition factor have been used widely by 
fishery investigators to express the relative 
robustness of fishes. In the present 
investigation Relative condition factor was 
calculated for P. sulcatus.  Le Cren (1951) 
maintained that the condition factor is 
affected by length as well as several other 
factors like environment, food supply and 
degree of parasitism. As it makes its 
interpretation difficult, he suggested that the 
effect of length and its correlated factors may 
be eliminated by using a relative condition 
factor (Kn) which is based on the empirical 
(observed) and calculated length-weight 
relationship. In his work on perch Perca 
fluviatilis he indicated that Kn was function of 
fatness and condition of gonads. He also 
observed that there is a regular seasonal cycle 
in the relative condition, which is at its peak 
in September and minimum in early spring. 
The different seasonal changes in condition 
between mature and immature fish can largely 
be accounted for by the cycle in gonad weight 
of the former. Thus Kn is a superior measure 
than the K factor and is used to assess the 
effect of all sort of variations on the species. 

Breeding biology 

P. sulcatus is a rare hillstream catfish whose 
50 % catch of the entire year was made during 
July- August when it is available in 
considerable quantity. The frequency 
distribution of ova diameter measurements 
from a mature ovary showed that a continuous 
growth of ova with a mode at 95 omd in a 
range of 55 – 95 omd.  It seems that the fish 
spawned in more than one attempt from July 
– August. A few fish were also observed 

spawning in September. Study confirms a 
single frequency of spawning in the fish. The 
data pertaining to the occurrence of fish in 
different stages of maturity are presented in 
Table 4. Fish of advance maturity (stage VI) 
were observed during June – August and the 
spent fish during July-August. Only one spent 
fish was observed in the month of September. 
On the basis of above observations it can be 
inferred that the spawning in Pseudecheneis 
sulcatus takes place during July - August. 
Pionering work on the spawning behaviour in 
fish have been studied by Clark (1934) and 
Hickling and Rutenberg (1936) based on the 
size distribution of intra-ovarian eggs in 
different fishes. A majority of teleost fishes 
all over the world are seasonal breeder and in 
the Indian subcontinent a vast majority of 
freshwater fishes breed during the monsoon 
months of heavy rainfall (Jhingran, 1982). 
Present study  indicated that Pseudecheneis 
sulcatus  spawns for a limited period of July – 
August. According to Dobriyal et.al. (2000) 
Barilius barna spawns in the side waters of 
the stream Khandagad, a tributary of the 
Alaknanda river system. They lay their eggs 
in protected turbid shallow waters under 
stones.  P.sulcatus also spawns in the flooded 
riverine conditions during monsoon season. 

Absolute fecundity of the fish ranged from  
minimum of  1945 ± 692  in the fish 
measuring 127.4 ± 3.05 mm  with body 
weight  15.08 ± 3.43 g, ovary length 36.8 ± 
7.53 mm and ovary weight 1.6 ± 0.93 g  to  a 
maximum of  6435 in a fish  of  200 mm body 
length, 54.2 g body weight, 49 mm ovary 
length and  5.23 g ovary weight  (Table 5). A 
straight line relationship is obtained between 
fecundity and body parameters which was 
much closer in Fish weight - fecundity (r = 
0.975) and ovary weight- fecundity (r = 
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0.965). Similar observations have also been 
reported by Pathni (1981), Agarwal et.al.  
(1988) and Dobriyal et.al. (1990). The sex 
ratio analysis has been considered of immense 

importance in the fisheries investigations. In 
the fish under study, the sex ratio was 
observed to be very close to the nature (1.05 
male : 1 female). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1:   Body parts in 
ratio of total length in   
P. sulcatus. 

 

Table 2: Regression analysis 

and coefficient of correlation 

on length- weight relationship 

of Pseudecheneis sulcatus 

based on data collected from 

Jan.2000 to December, 2001 
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Table- 3: Seasonal fluctuation in Relative condition 
factor (Kn) for different sexes in Pseudecheneis sulcatus 
during January 2000- December, 2001 

 

 

 

 

 

 

Table 4: Percentage occurrence 
of different maturity stages of P. 
sulcatus during January, 2000 to 
December, 20001 

 

 

 

 

 

 

Table 5: Data on the Reproductive 
capacity of P. sulcatus collected 
from river Alaknanda in a 65 km 
stretch from Karnprayag to 
Srinagar during spawning season 
(2000 - 20001) 
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Feeding biology 

The quantitative analysis of food items were 
made by the point and percentage method. 
Monthly variation in percental values of 
various food items found in the gut of 
Pseudecheneis sulcatus (Mc Clelland) are 
presented in Table 6.  Food analysis indicated 
that the insects were the main food of the fish. 
Animal flesh and earthworms were also found 
in abundance during monsoon season. Green 
algae along with diatoms were also observed 
throughout the year in small quantity. Thus 
the fish is classified as carni- omnivore and 
bottom feeder.The insect food dominated the 

entire gut contents and were minimum 37.29 
± 38.95 % during July and 88.33 ± 7.64 
during April.  Animal flesh, mostly 
earthwaorms, was maximum in July (35.08 ± 
39.72 %) and nil in the month of April. Green 
algae and the diatoms were available 
throughout the year in small quantity. They 
were maximum in May (14.67 ±± 21.94 and 
5.0 ±0.0 % respectively.)  and minimum  in 
the months of  October ( green algae – 1.75 ± 
1.25 %) and  July (  diatoms ( 1.24 ± 1.49 %). 
The gut was full of sand and debris during 
July- August. 

Table 6: Seasonal fluctuation in 
percental value of the gut 
contents of P.Sulactus 

Table 7:  Growth Dynamics 
Pseudecheneis sulcatus collect
from river Alaknanda during 200
2001 

L = Average length at the time of annulus formation, h = Annual growth increment, Φh = Index of species average size, Cl =
Specific rate of linear growth, Clt = Growth constant, Cth = Growth characteristics 
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Most favourable season of feeding for P. 
sulcatus  was observed  as  winter when the 
growth of insects and also that of algae is at 
its peak. Also, the environmental conditions 
are better and there is a minimum human 
interference. The velocity of water current is 
lowest and due to transparency, growth of 
algae and penetration of light rays upto the 
bottom, the primary as well as the secondary 
productivity is fine. During monsoon season 
the feeding is adversely affected due to 
disturbed environmental conditions. The GSI 
vale is high during monsoon due to the fact  
that the animal flesh  was observed in the gut 
as this particular species is better caught  by 
the fishermen with the help of  angling using 
earthworm  or  flesh  as  bait. The rest of the 
food is rare. Another important reason might 
be that the fish is mature in this period and 
hence does’nt prefers feeding. 

Age and Growth Dynamics 

The vertebrae of P. sulcatus were found 
suitable for age and growth studies. The 
opaque and hyaline zones were distinct hence 
the ring which is all around the diameter was 
considered as an annuli. After using a 
standard regression equation, a straight line 
relationship was obtained for fish length and 
vertebrae diameter (VD = 4.116 + 8.4147 
FL). In the present study 4 age rings were 
counted. The probable months of ring 
formation were adjudged as July- August. 
When the back calculation method was used, 
it was observed that the first, second, thrd and 
fourth ring was formed at an average length 
of 89.8 mm, 120.7 mm, 139.5 mm and 143 
mm respectively. The length frequency 
distribution of 148 specimens collected round 
the year showed an annual bunching at the 
lengths 100 mm, 120mm, 140 mm and 150 
mm respectively. The absolute length 

increment ( h) was observed to be 89.8, 30.9, 
18.8 and 3.5 mm respectively during first, 
second, third and fourth year respectively 
(Table 7). The specific rate of linear growth 
(Cl) was observed to be 30.2 between 1st and 
2nd year, 20.24 between 2nd and 3rd year, and 
2.51 between 3rd and 4th year respectively. 
The index of species average size (Φh) was 
calculated as 46.56 mm. The value of growth 
characteristics (Cl) showed higher growth 
(23.94) during 1st and 2nd year followed by 
21.77 during 2nd and 3rd year. It was lowest 
during 3rd and fourth year (0.346). 
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