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Abstract 

This research focuses on evaluating the sex ratio and condition factor of Schizothorax plagiostomus, a 

significant fish species in the Kashmir Himalaya valley. The study involved the systematic collection of 

fish specimens on a monthly basis, spanning a duration of 12 months from September 2021 to September 

2022. By analyzing the sex ratio, the research aims to provide insights into the gender distribution of S. 

plagiostomus, crucial for effective fisheries management. Additionally, the assessment of the condition 

factor during this period contributes to understanding the species' physiological well-being and 

reproductive dynamics. This comprehensive study not only contributes to the scientific understanding of 

the Kashmir Valley's ichthyofauna but also offers practical insights for managing and conserving S. 

plagiostomus. By bridging ecological and socio-economic considerations, the research aids in making 

informed decisions for the sustainable coexistence of indigenous fish species in this unique and 

biodiverse region. 
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Introduction  

India ranks eighth globally and third in Asia in terms of freshwater fish species, boasting a 

total of 788. Of these, more than one-fourth are classified as either vulnerable or endangered, 

according to research by Kottelat and Whitten (1996) [26] and Gopi and Mishra (2015) [18]. 

Located in the lap of Indian Himalaya, at the altitude of 5,200 feet above sea level, Kashmir 

valley harbour a rich fish biodiversity of 23 species (Bhat et al., 2020) [10]. The valley 

maintains a predominantly temperate climate due to its high altitude. It is blessed with a 

complex network of rivers, streams, and natural springs. These water bodies are teeming with 

rich biodiversity of fish. The first notable work related to ichthyofauna of Kashmir was 

presented by Heckel, (1838) [20]. In the last century, many scholars from time to time 

contributed to the research related to the fisheries of the Kashmir valley. The notable 

contributions include the works from authors such as Day (1878), Das and Subla (1970) [23], 

Yousuf (1996) [49], Kullander et al. (1999) [27], Balkhi (2007) [7]. A more recent work that likely 

offers contemporary insights into the ichthyofauna in the Kashmir valley is that of Bhat et al. 

(2020) [10]. The Kashmir Valley is richly endowed with abundant water resources in the form 

of lakes, wetlands, streams, and rivers. These water bodies, owing to their unique natural 

conditions, serve as key hubs for cold water fisheries. 44 species of fish have been reported in 

Kashmir valley (Yousuf, 1996; Balkhi, 2007) [49, 7] but presently not more than 23 species are 

available (Bhat et al., 2010) [8]. Among the documented fish species, 14 are indigenous to the 

region. These indigenous species include Schizothracines and Schizothoracthies, which are not 

only unique to the valley but also form a significant part of the commercial catch for local 

fishers. Schizothorax plagiostomus, is known by several common names, including snow trout, 

snow barble, snow carp, and Swati fish. These names are used to refer to the same species in 

different contexts. In the local or regional context, S. plagiostomus is known as "Khont.". This 

is the name by which people in Kashmir refer to this fish. S. plagiostomus is highly regarded 

for its nutritional value. It is widely regarded as one of the most valuable and suitable fish for 

enhancing nutritional status, indicating its importance as a vital source of essential nutrients. 

Among the seven species of snow trouts found in the Indian Himalayas, S. plagiostomus ranks  
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second in terms of protein content. The first position in terms 

of protein content is held by another species, S. labiatus (Joshi 

et al., 2018) [23]. The ichthyofauna of Kashmir has been 

classified into three distinct groups: species of central Asiatic 

origin, those of Indian origin, and exotic species introduced in 

the recent past (Das and Subla, 1963) [12]. The important fish 

species, which exist today in the waters of J&K are: Cyprinus 

carpio var. conummunnis (Punjabi Gad), Cyprinus carpio var. 

specularis (Parim Gad), Carassius carassius (Ganga), 

Schizothorax esocinus (Churu), Schizothorax labiatus 

(Chaush), Schizothorax curvifrons (Satter Gad), Schizothorax 

plagiostomus (Khont), Schizothorax niger (Ale Gad), 

Bangana diplostoma (Roput), Crossochielus diplochilus 

(Tethur) Puntius conchonius, Glyptothorax kashmirensis, 

Glyptothorax pectinopterus, Glyptosternon reticulatum, 

Triplophysa kashmirensis, T. marmorata (Kullandar et al., 

1999; Bhat et al., 2013; Bhat et al., 2020) [27, 9, 10]. 

The mountain range that extends from the Hindu Kush region 

through the Pamir, Karakoram, and Himalayas is primarily 

used for subsistence and recreational/sport fishing, with 

commercial fishing being limited to a small number of lakes 

and reservoirs (Petr and Swar, 2002) [33]. This range runs 

through six countries, namely Nepal, Bhutan, Pakistan, India, 

Afghanistan, and China. The majority of native fish found in 

streams and rivers belong to the Schizothoracinae subfamily 

of the Cyprinidae family. This subfamily encompasses snow 

trout (Schizothorax spp.) and other significant genera crucial 

for fisheries. Schizothoracines are native to the Himalayan 

and sub-Himalayan regions of the Indian subcontinent, 

Afghanistan, Central Asia, Kazakhstan, China, and Burma. 

They inhabit rivers, streams, and lakes up to 3,323 meters in 

Nepal, with water temperatures ranging from 8 to 22 °C, as 

documented by Petr and Swar (2002) [33]. Within the 

Himalayan and sub-Himalayan regions, including China and 

Pakistan, there exist 28 distinct species of snow trout, as 

reported by Sharma (1989) [41]. Currently, there are 65 

recognized species of the genus Schizothorax under the 

family Cyprinidae worldwide. However, as per the report of 

FishBase (2023), 62 species of this genus are present. The 

subfamily Schizothoracinae is mainly distributed in Central 

Asia, with a few species found in the southern face of the 

Himalayas. The distribution of this subfamily may be due to 

the origin of several major rivers, such as the Sutlej, Indus, 

and Brahmaputra, which allowed people to travel to lower 

levels (Rai, 2002) [36]. Snow trout can be found in frigid 

waters from Jammu and Kashmir to Nainital in the Tran-

Himalaya region of India. In Jammu and Kashmir's upland 

waterways, S. plagiostomus (McClelland) is an important 

indigenous fishery, accounting for 10–20% of all commercial 

landings (Raina et al., 1985) [37]. S. plagiostomus can be found 

between 1,180 and 3,000 meters in height, ranging from 

Assam to the eastern Himalayas, through Bhutan and Sikkim 

(Jhingran, 1982) [21]. Snow trout, scientifically known as 

Schizothorax richardsonii, holds significant importance as an 

indigenous coldwater species, alternatively referred to as 

asaila or mountain barbel. It is extensively distributed in 

India, spanning the entire Himalayan region from Jammu & 

Kashmir to Uttarakhand, Assam, Sikkim, Nagaland, and 

Bhutan, within an elevation range of 300 to 2810 meters 

above sea level. The Kashmir floodplain lakes, including 

Wular, Dal, and Manasbal, situated in the Kashmir Valley, are 

positioned at altitudes ranging from 1,537 to 1,587 meters. 

The major fish group found in these lakes is the 

Schizothoracines, which include several species such as S. 

niger, S. micropogon, S. curvifronis, S. planifrons, and S. 

esocinus. Other species, such as Labeo dero, L. dyocheilus, 

Puntius conchonicus, Crossocheilus latus, and Glyptothorax 

kashmiriensis, have also been caught (Qadri et al., 2018) [34]. 

Schizothoracines are highly prized fish and are favored over 

many other fish species. Schizothoracines are typically found 

in cold regions, particularly in localities with snow-fed rivers 

that often lead to lakes and have evolved specialized 

adaptations for life in hill streams. In Kashmir, Snow trout, 

locally known as Alegad (Schizothorax niger), can be found 

in both standing and flowing water bodies throughout the 

Valley. Schizothoracines are highly prized fish, preferred over 

most other fish species. The region boasts five native species 

of snow trout: Schizothorax esocinus (Chirru), S. curvifrons 

(Satter gad), S. niger (Ael gaad), S. plageostomus (khont), and 

S. labiatus (Chhush) (Bhat et al., 2020) [10]. The indigenous 

schizothoracines, or snow trouts, are highly favored by local 

communities due to their nutritional value and delectable 

taste, commanding high prices in the market (Singh and Paul, 

2010) [42]. Schizothoracids contribute significantly, 

comprising 15-25% of the total fish catches in Kashmir. 

However, the introduction of exotic species for commercial 

purposes has led to a loss of diversity. The introduction of the 

exotic common carp, Cyprinus carpio L., in 1956 resulted in a 

dramatic decline in population and nearly wiped out the 

Schizothoracine fishes in the Kashmir valley (Zutshi and 

Gopal, 2000) [50]. In Kashmir, the fish catch is predominantly 

common carp in lakes and schizothoracids in riverine water 

bodies (Yousuf, 1996; Balkhi, 2007; Bhat et al., 2010) [49, 7, 8]. 

Schizothorax, the indigenous cyprinid, dominates the 

turbulent mountain streams of the Himalayas and Central 

Asia, inhabiting both flowing and still water bodies of 

Kashmir (Sehgal, 1999) [38]. Heckel (1838) [20] while 

documenting fish fauna from Kashmir valley, described a 

Freshwater, benthopelagic fish S. plagiostomus. It is a species 

of ray-finned fish in the genus Schizothorax. Locally known 

as Khont, snow carp, Swati fish, snow barbel, and snow trout, 

S. plagiostomus possesses a streamlined and somewhat 

cylindrical body. This body shape is well-suited for 

swimming in flowing water. The fish has a projecting snout, 

which is a distinctive feature. The mouth is positioned on the 

lower side of the head. It is wide, and the lower jaw is 

pappilose meaning it has papillae or small fleshy projections. 

This mouth structure is adapted for scraping on the algal mats 

attached to stones. The fish feed on detritus material, which 

includes decaying organic matter and small food particles in 

the substrate of water bodies. The detritivorous feeding 

strategy is common is Schixothorax species. The species is 

widely distributed across various rivers, streams, and 

tributaries throughout the Himalayan regions, spanning from 

China, Afghanistan, Nepal, Pakistan, Ladakh, Tibet, North 

East India, to Bhutan (Kullander et al., 1999) [27]. It is 

considered one of the most valuable and suitable fish for 

enhancing nutritional status and improving dietary quality. 

The fish breeds in streams. This is a common reproductive 

strategy for many fish species, as streams often provide 

suitable conditions for egg laying, fertilization, and early 

development of the offspring. It would be more specific if we 

say it is one of the potamodromous fish species. The 

population of Schizothorax has thus far maintained a 

satisfactory conservation status according to conservation 

lists, but in the water bodies of Jammu and Kashmir, they are 

experiencing a decline due to factors such as habitat 

destruction, overfishing, competition for food and breeding 

grounds with exotic carps, and the absence of captive 

breeding facilities or artificial breeding programs (Akhtar et 
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al., 2014) [2]. Sex ratio data are fundamental for assessing 

reproductive capacity and estimating the stock size of fish 

populations (Stratoudakis et al., 2006) [44]. The length-weight 

relationship is invaluable for estimating weight when only 

length measurements are available, providing insights into the 

fish's condition and enabling comparisons of relationship 

parameters among species from different regions (Oscoz et 

al., 2005) [30]. 

The main objective of this study was to examine the sex ratio 

and condition factor of S. plagiostomus in the Kashmir 

Himalaya Valley. These measurements are essential for 

effective fisheries management, enabling the establishment of 

sustainable fishing quotas to prevent overfishing and 

safeguard fish stocks. A comprehensive understanding of 

these parameters is crucial for informed fisheries management 

practices (Pauly, 1980; Pauly and Munro, 1984) [32, 31]. By 

gaining insights into the growth and fluctuations of fish 

populations over time, policymakers can formulate laws and 

regulations to safeguard these populations and their habitats. 

In the Kashmir Himalayas, water bodies are continually 

exposed to pollutants, toxic chemicals, and agricultural 

runoff. These contaminants disrupt fish reproduction, growth, 

and overall health, contributing to declines in population. This 

information is indispensable for the management and 

conservation of S. plagiostomus. Through the examination of 

the species' life history traits, the objective is to ensure 

sustainable exploitation and uphold its ecological significance 

in the ecosystem. 

 

Materials and Methods 

Fish collection 

Every month 30 specimen of S. plagiostomus were collected 

collected on random basis (Taherdoost, 2016) [46] from river 

Jhelum over a period of 12 months from September 2021 to 

September 2022. The Jhelum River originates from the 

Verinag spring in Anantnag district and flows in a north-

westward direction from the northern slope of the Pir Panjal 

Range through the Vale of Kashmir. It flows in loops through 

the valley till it enters the Wular Lake; flows out from its 

other side to Baramulla in south-west direction and then it 

enters the boundary of Pakistan. The fish was identified using 

the standard taxonomical tools (Talwar and Jhingran, 1991) 
[47]. The most prominent distinguishing feature that sets it 

apart from other fish species in the Schizothorax genus is the 

presence of a callous disc on its lower lip. Upon touching it, a 

tactile sensation similar to a rough texture was perceived. 

After collection the specimens were immediately preserved in 

5% formalin and brought to Fisheries Resource Management 

(FRM) Laboratory, Faculty of Fisheries, SKUAST-K, Rangil, 

Ganderbal for further analysis. 

 

Sex ratio  

The study recorded the occurrence of males and females in 

the sampled catch over the course of one year, and the 

probable ratio of males to females occurring in nature was 

calculated for different months. The sex ratio, indicating the 

proportion of males to females in the population, is expected 

to be 1:1 in nature. Any deviation from this ratio may suggest 

the dominance of one sex over the other, influenced by factors 

such as differential behavior between sexes, environmental 

conditions, and fishing pressure (Bal and Rao, 1984) [6]. The 

equality of sex ratios for different months was assessed using 

a Chi-square test. Additionally, to assess the homogeneity of 

sex distribution, a Chi-square test as outlined by Snedecor and 

Cochran (1967) [43] was applied. 

2 = (O-E)2/E 

 

Where, “O” is observed frequency and “E” is expected 

frequency. 

 

Condition Factor 

The relationship between the length and weight of individual 

fish will be utilized to compute Fulton’s Condition Factor 

Index, employing the following equation (Fulton, 1904) [17]: 

 

 
 

Where, ‘W’ represents the weight of the fish in grams and ‘L’ 

denotes the total length of the fish in mm. The condition 

factor (K) was determined separately for each sex on a 

monthly and seasonal basis. The mode in the 'K' values can 

serve as an indicator of gonadal maturity, spawning season, or 

improved feeding conditions (Anderson and Gutreuter, 1983). 

 

Result 

Sex ratio 
The sex ratio was analyzed concerning different months, and 

the data are presented in Table 1. The observed ratios were 

tested against 1:1 using the chi-square (χ²) test. Due to the 

lack of sexual dimorphism in the case of S. plagiostomus, the 

sex of each individual was determined macroscopically by 

observing the gonads. In the current study, the proportion of 

males (n=242) was notably higher than that of females 

(n=118). The overall sex ratio (2.2:1, d.f. = 1, p<0.05) 

differed significantly from 1: 1 with 80.6% males and 39.3% 

females. The chi-square (χ²) test revealed a significant 

difference in the distribution of sexes in the months of 

February, March, May, July, September, November, and 

December, favoring males. The month-wise sex ratio of 2.2:1 

(M: F) for the entire study period indicates a significant 

dominance of males. 

 

Condition factor (K) 

The monthly mean condition factor (K) in the Males of S. 

plagiostomus varied from 0.89 in the month of November to 

1.75 in the month of May. In case of Females, the maximum 

mean value of 1.84 was found in the month of May and 

minimum value of 0.64 was found in the month of November. 

The graphical representation of the month-wise and season-

wise condition factor of S. plagiostomus is given in Fig. 1 & 2 

and Table 2 & 3. 

 

Discussion 

Sex ratio 

In the current study, the sex ratio was examined across 

different months, showing variation from 1:1 in April to 3.3:1 

in November (Male: Female). The chi-square (χ²) test 

highlighted significant male dominance in February, March, 

May, July, September, November, and December. Across the 

entire study period, the month-wise sex ratio was 2.2:1 (Male: 

Female), indicating a notable male dominance. Comparable 

findings were reported by Sunder (1984) [45] in the same fish 

species, indicating a higher proportion of males among 

smaller size groups (Below 290 mm), while females were 

more abundant in larger specimens (Above 290 mm 

Understanding the sex composition of catches is crucial for 

determining whether there is any differential fishing and its 

potential impact on fishable stocks (Kesteven, 1942) [24]. The 
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sex ratio, indicating the proportion of males to females in a 

population, is expected to be 1:1 in nature, but variations from 

this ratio are commonly observed in fish. These variations 

may signify segregation or aggregation of sexes based on 

feeding, breeding, migratory behavior, environmental 

conditions, or fishing pressure. Qasim (1966) [35] suggested 

that these variations may indicate differences in the growth 

rates of the two sexes. Shafi and Yousuf (2012) [39] observed a 

preponderance of females over males (1:0.79) in Carrasius 

carrasius, a trend also noted by Olurin and Savage (2011) [29] 

in the case of African snakehead, Parachanna obscura, from 

the River Oshun. Fagade et al. (1984) attributed this natural 

phenomenon as a potent mechanism for population regulation. 

 

Condition factor 

In this it was observed that the highest values of K during 

May (Spawning months) were mainly due to maturity of 

gonads while the lowest values were observed during 

November. The present study highlights the significant 

influence of the breeding cycle on the condition factor of the 

fish. Le Cren (1951) [28] has linked the condition factor (K) 

with the attainment of maturity, feeding intensity, and 

spawning behavior of a fish. The mean condition factor of S. 

plagiostomus from the Kashmir Himalaya demonstrates clear 

seasonal variability, consistent with other published findings 

on unisexual female populations (Leonardos, 2006) [48], 

bisexual populations of Prussian carp (Tsoumani, 2006; 

Kirankaya, 2013) [48, 25]. Yousuf and Shafi (2012) [39] 

suggested, in their study on the condition factor of 

Schizothorax niger, that the fish's condition factor varied 

seasonally in close association with gonadal development and 

feeding intensity. Dar et al. (2012) [11] explored the relative 

condition factor (Kn) of Schizophyge esocinus from the 

Jhelum River, Kashmir, revealing that fluctuations in 'Kn' 

values could be attributed to the spawning cycle as well as 

feeding intensity. Shah et al. (2013) [40] investigated the 

ponderal index of rainbow trout (Onchorynchus mykiss) from 

the Dachigam stream in Kashmir, estimating the condition 

factor as 1.15±0.013. In fisheries science, the condition factor 

serves as a valuable tool for comparing the condition, fatness, 

or overall well-being of fish (Ahmed et al., 2011) [1]. It 

operates on the premise that heavier fish of a given length are 

in better physiological condition (Bagenal and Tesch, 1978) 
[5]. The condition factor also acts as a useful indicator for 

monitoring feeding intensity, age, and growth rates of fish 

(Johnson and Ndimele, 2010) [22]. It is significantly influenced 

by both biotic and abiotic environmental factors and can be 

utilized as an index for assessing the status of the aquatic 

ecosystem in which the fish inhabit (Anene, 2005) [4]. Hart 

(1946) [19] noted that ponderal indices provide a good 

overview of the seasonal cycle for the species under study. 

According to him, seasonal variations in the ponderal index 

coincide with increasing age. Additionally, he observed a 

lower level of condition throughout the seasonal cycle, 

attributed to the increased metabolic strain of spawning. Hart 

also found that the point of inflection on the curve serves as a 

reliable indicator of the length at which the fish attains sexual 

maturity. 

 

 
 

Fig 1: Time series plot of monthly mean condition factor in S. plagiostomus 
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Fig 2: Time series plot of mean seasonal condition factor in S. plagiostomus. 

 
Table 1: Month wise estimated sex ratio in S. plagiostomus 

 

Month 
Total No. of 

specimens 

No. of 

males 

No. of 

females 

Percentage of 

males 

Percentage of 

females 

Sex ratio 

(M:F) 

Chi-square 

value 
P-Value 

January 30 18 12 60 40 1.5 0.270 >0.05 

February 30 21 9 70 30 2.3 0.020 <0.05 # 

March 30 21 9 70 30 2.3 0.020 <0.05 # 

April 30 15 15 50 50 1.0 1.000 >0.05 

May 30 23 7 77 23 3.3 0.003 <0.05 # 

June 30 20 10 67 33 2.0 0.068 >0.05 

July 30 21 9 70 30 2.3 0.028 <0.05 # 

August 30 20 10 67 33 2.0 0.068 >0.05 

September 30 21 9 70 30 2.3 0.028 <0.05 # 

October 30 19 11 63 37 1.7 0.144 >0.05 

November 30 22 8 73 27 2.8 0.011 <0.05 # 

December 30 21 9 70 30 2.3 0.028 <0.05 # 

Total 360 242 118 80.6 39.3 2.2  <0.05 # 

#- Significant at 5% level 

 
Table 2: Month-wise condition factor of Schizothorax plagiostomus (Male and female) 

 

Month Male Female 

January 1.19 1.47 

February 1.38 1.22 

March 1.3 1.48 

April 1.47 1.43 

May 1.75 1.84 

June 1.41 1.3 

July 1.22 1.44 

August 1.2 1.41 

September 1.13 1.17 

October 1.06 1.16 

November 0.89 1.03 

December 1.22 1.19 

Mean 1.26 1.34 

 
Table 3: Seasonal condition factor of Schizothorax plagiostomus (Male and female) 

 

Season Male Female 

Spring 1.5 1.6 

Summer 1.3 1.4 

Autumn 1.0 1.1 

Winter 1.3 1.3 

Mean 1.27 1.35 
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Conclusion  

The study of S. plagiostomus in the Kashmir Himalaya Valley 

revealed a significant male dominance with a sex ratio of 

2.2:1. Seasonal fluctuations in the condition factor (K) were 

noted, reflecting the influence of gonadal development. These 

observations enhance our comprehension of the reproductive 

dynamics and physiological state of the species, offering 

valuable insights for fisheries management and conservation 

endeavors in the region. 
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