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ABSTRACT 
 

The findings of the present investigation revealed that the value of regression coefficient (b) for female 

Noemacheilus rupicola (McClelland) was slightly greater (2.657) than that of the males (2.261). From the trend 

so obtained it may be presumed that females gained more weight with an increase in length, indicating better 

health. The value of "b" varied from 2.5 to 4.0. Values were highest during the winter for both sexes. The 

relative condition factor (RCF) indicates that the winter season provided better feeding opportunities and 

environmental appropriateness. 
 

Keywords: Body mass and length relationship; relative condition factor; Noemacheilus rupicola; Doon valley. 
 

1. INTRODUCTION 
 

Noemacheilus rupicola (McClelland) is an important 

loach inhabiting the snow-fed rivers as well as the 

spring-fed streams. It is widely consumed by rural 

folks as a protein-rich diet. Observations on the body 

mass and length relationship are extremely important 

in fisheries because they demonstrate the relevance of 
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fish population dynamics and growth patterns in fish 

stocks. The study of body mass and length, as well as 

their relationship, is essential in the understanding of 

fish stock growth in a particular locality [1-4]. The 

numerical relationship between body mass and 

length enables the interconversion of these variables 

in the setup of yield equations for estimating 

population potency [5-7]. Several researchers [8-25] 

have thoroughly studied the relationship between 

body mass and length. Sexual dimorphism has been 

observed in several hill-stream fishes and prawns [26-

28]. The physical characteristics of a fish change 

frequently with aging [28-32].  

 

Le Cren [33] proposed a relative condition factor (Kn) 

instead of 'K' since the former takes into account all 

variables, such as those related to food and feeding, 

sexual maturity, and so on, whereas the latter only 

does so if the exponent value is equal to 3. The 'K' 

Factor, on the other hand, measures the variations 

from an ideal fish that follows the cube law whereas 

the 'Kn' measures the individual deviations from the 

expected weight derived from the length-weight 

relationship. Because there is currently no information 

on the body mass and length relationship, as well as 

the relative condition factor of N. rupicola 

(McClelland) from Doon valley, the present study was 

undertaken to determine the pattern of growth and 

general condition of this fish species in natural waters 

for use in fishery assessment.  

 

2. MATERIALS AND METHODS 

 
From January to December 2021, fish samples were 

taken from a commercial catch at a fish-landing center 

in the Dakpather region. Traditional fishing gear was 

used to catch the freshwater loach [34-39]. The fish's 

total length and weight were measured while it was 

still alive. Following Day [40], Talwar and Jhingran 

[41], and Jayaram [42], species identification was 

carried out simultaneously. Randomly selected 

specimens' total body length (TL) and body weight 

(BW) were measured to the nearest 0.1 cm and 0.1gm 

precision, respectively. The fish were then preserved 

in 12 percent formalin, labelled, and placed in plastic 

boxes before being transferred to the laboratory to be 

dissected and the sex verified. 

 

Monthly data were grouped into 10mm class intervals. 

The formula W= a L
b
, was used to determine length-

weight regression for males and females separately, 

where "W" is weight in milligrams, "L' is length               

up to the caudal fork in mm, and "a" and "b" are 

constants. 
 

The relative condition factor 'Kn' as an indicator or 

robustness of the fish was determined for male and 

female fish individually using the formula Kn= W/t, 

where 'W' is the observed weight and 't' is the 

expected weight derived from the length-weight 

relationship. After getting the mean lengths and 

weights for the corresponding length groups, 'Kn' 

values for the various length groups were determined. 
 

3. RESULTS  
 

The study was conducted on the relationship between 

body mass and length as well as the relative condition 

factor of 85 fish (35 males and 50 females) from the 

River Yamuna in Uttarakhand, India. 
 

3.1  Body Mass Weight-length Relationship for 

Noemacheilus rupicola (McClelland) 
 

Table 1 shows the results of a regression analysis of 

the body mass-length relationship in Noemacheilus 

rupicola (McClelland) considering male, female, and 

pool data. The fish samples were categorized as male, 

female, or pool data, revealing close relationships 

between length and body mass. The regression 

coefficient for gender and pooled data ranged from 

2.261 for the male to 2.657 for the female. In the case 

of pooled data, the total length of N. rupicola was 

shown to be positively correlated to its weight (r= 

0.8245). The correlation was also high for males (r = 

0.7853) and females (r = 0.8771) separately. 
 

3.2 Relative Condition Factor (Kn) for 

Noemacheilus rupicola (McClelland) 
 

The relative condition factor (Kn) value for each fish 

was determined, and the average Kn value for males 

and females during each season was calculated and 

shown in Table 2. It was observed that during the 

monsoon season, the relative condition factor was as 

low as 0.054±0.027 in males and 0.094±0.068 in 

females. The greatest value for female data was 

0.456±0.186 during the winter season. The second 

maximum value was observed during the summer 

season (0.417±0.079) for males and females 

(0.501±0.096) data. It might be attributed to a high 

level of sexual maturity. The values were also 

relatively high over the winter, indicating that the 

environment is suitable for food availability in the 

Yamuna. 
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Table 1. Regression analysis and coefficient of correlation on the body mass and length relationship of 

Noemacheilus rupicola (McClelland) from January 2021 to December 2021 

 

S. No. Condition Parabolic Equation Correlation Coefficient “r” 

1. Sex wise and pooled data   

a Male W = -4.654 L  
2.261 

0.7853 

b Female W = -3.928 L
 2.657 

0.8771 

c Pool data W = -4.252 L 
2.486 

0.8245 

 

Table 2. Season-wise variation in relative condition factor (Kn) for Male and female fish, Noemacheilus 

rupicola (McClelland) from January 2021 to December 2021 

 

S. No. Male Female 

Min Max Average S.D. Min Max Average S.D. 

Winter 

(Dec., Jan., Feb 

0.204 0.787 0.456 0.106 0.322 0.898 0.587 0.186 

Spring 

(March, April) 

0.110 0.565 0.387 0.042 0.189 0.634 0.437 0.086 

Summer 

(May, June) 

0.157 0.682 0.417 0.079 0.242 0.778 0.501 0.096 

Monsoon 

(July, August) 

0.032 0.083 0.054 0.027 0.021 0.094 0.068 0.024 

Autumn 

(Sept., Oct., Nov.) 

0.098 0.489 0.259 0.175 0.054 0.562 0.435 0.087 

 

4. DISCUSSION  
 

The assessment of the body mass-length relationship 

is very important when measuring the growth pattern 

of aquatic invertebrates and vertebrates. Growth is a 

crucial biological aspect that has a direct impact on 

total productivity. 
 

The parameters of the body mass-length relationship 

of Noemacheilus rupicola (McClelland) in this study 

exhibited lower position allometric growth with a ‘b’ 

value of 2.261 for males and 2.657 for females in 

relation to fish length from Yamuna River. In the 

present study, it was noticed that the regression 

coefficient (b) of females (2.657) is observed to be 

slightly higher when compared to that of males 

(2.261). This pattern suggests that females gained 

more weight as their length increased, indicating 

better well-being.  
 

According to Bahuguna et al. [20], the observed 

overall values of the regression coefficient (b) for the 

males, females and combined sexes (Male= 1.412, 

Female = 1.298 and combined sexes =1.334) are less 

than 03 is an indication of negative allometric growth. 

It is also noticed that the correlation coefficient ® of 

females (0.959) is found to be slightly higher when 

compared to that of males (0.941). From this trend, it 

is presumed that females gained more weight with 

increases in length, indicating a better being. The 

length-weight relationship of Noemacheilus denisonii 

from the Mandal River shows low growth rates due to 

the ecological condition of the mountain river or 

feeding grounds. Bahuguna et al. [1] also give a type 

of information on the length-weight relationship for 

Garra lamta fish species from the Kumaun hill 

stream. Kumar et al. [10] found no significant 

differences in the length-weight relationship of the 

hillstream loach Botia dai Hora in different sexes and 

seasons, although they did find strong growth 

throughout the spring-summer month, pushing the 

value of "n" to a high number. While working on the 

fish Barilius bendelisis, Bahuguna et al. [13] found 

that the length and weight relationship between males 

(r = 0.921), females (r = 0.909), and pooled data (r = 

0.932) was quite close. The length-weight relationship 

of B. bendelisis was found to be significantly closed, 

while the value of "b" fluctuated from a low of 1.72 to 

a high of 3.74 in females over the summer and then 

peaked in the autumn. 
              

Bahuguna and Dobriyal [24] reported the length-

weight relationship of Puntius conchonius and 

observed that the values of ‘b’ were 1.9104 to 1.9939 

from Mandal River, Uttarakhand, India. Bahuguna et 

al. [7] noticed that the length-weight relationships of a 

species could vary according to season and locality. 

The growth rate of N. rupicola varied based on 

numerous aspects in the present investigation, 

including food availability, month and season of the 

year, and reproductive cycle, and many others. 

Throughout the research period, Noemacheilus had 

low allometric growth, indicating that they are 

influenced by one or more environmental 
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variables.  Negative growth rates may be the outcome 

of poor individual health and reproductive success [2]. 

Le Cren [33], who converted the cubic parabola into a 

general parabola, studied the length-weight 

relationship in Preca fluviatilis. Rashid et al. [23] 

found that the regression coefficient for gender in M. 

armatus fishes ranged from 3.997 for males to 3.977 

for females. Bahuguna et al. [43] reported the 

negative allometric growth in males (b = 1.7128), 

females (b = 1.8623) and pool data sexes (b = 1.7128) 

of                   P. ticto. 

 

The relative condition factor (RCF) was calculated as 

a general indication of the general well-being of fish. 

Le Cren [37] stated that by employing a relative 

condition factor (Kn) based on the observed and 

calculated length-weight relationship, the influence of 

fish length and its correlated factors might be 

eliminated. Kn>1 implies that the fish is in good 

health, whereas Kn<1 suggests the contrary. In the 

present study on N. rupicola, the relative condition 

factor for males was maximum in the winter season 

(0.456±0.106) and minimum in the monsoon season 

(0.054±0.027). For the female fish, the value of 

R.C.F. was also recorded high in winter 

(0.587±0.186) and minimum in monsoon 

(0.094±0.068). The lowest Kn value during monsoon 

might be because during this period, mostly the fish 

with spent or immature gonads were available and the 

food was scarce. The second peak value was observed 

during summer in males (0.417±0.079) and female 

data probably due to a better feeding period.   

 

According to Hart [44], the inflection point on the Kn 

value curve is an excellent predictor of size at initial 

sexual maturity. According to Bahuguna et al. [1], the 

length-weight relationship of G. lamta from the 

Kalapani stream indicated reduced growth rates 

attributed to the stream's ecological condition. 

Length-weight correlation of G. lamta was shown to 

be substantially narrow with the varied value of 'b' 

between 1.035 and 3.164. In February, the relative 

condition factor for male M. armatus was 

1.265±0.199, while for females it was 1.339 ±0.074. 

In July, the lowest value was 0.779±0.167 for males 

and 0.888±0.058 for females [21]. For male, female, 

and pooled data of P. conchonius, Bahuguna [22] 

found that the relative condition factor was lowest in 

August while it was highest in the month of May [23]. 
 

In July, the relative condition factor values for males, 

females, and pool data of P. ticto were the lowest, at 

0.701 for males, 0.735 for females, and 0.719 for pool 

data. The highest peak value was recorded in 

December (0.945 for males, 0.954 for pool data), 

indicating the optimal feeding time for fish, while the 

second-highest peak value was observed in June 

(0.904 for males, 0.925 for females, 0.913 for pool 

data), indicating the reproductive phase of Puntius 

ticto [43]. The relative condition factor correlates with 

the changes and reproductive phase, suggesting that 

the highest relative condition factor value may show 

the starting of the reproductive period of M. tengara 

in the Dhemaji district of Assam [45].  

 

Finally, habitat and area, as well as a variety of        

other factors such as riparian and seasonal effects  

[46-47], periphyton food [48-54], availability of 

microzoobenthos [55-63], macrozoobenthos density 

[64-69], time of gonad maturity [70-79], and fish 

aging [29-32], can affect the length-weight or body 

mass-length relationship in fishes. 

 

5. CONCLUSION 

 
The species Noemacheilus rupicola (McClelland) is 

predominantly found in the river Yamuna. Correlation 

coefficient "r" indicated a strong positive correlation 

between body mass and length; suggesting that the 

fish become get plumper as they grow longer. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing interests 

exist. 
 

REFERENCES  
 

1. Bahuguna  P,  Kumar R,  Bhatia  DK,  Verma  

R,  Joshi  HK,  Balodi  VP,  Kotnala C.B. 

Body Mass-Length Relationship and Relative 

condition factor of a fresh water sucker head 

Gadale, Garra lamta (Hamilton-Buchanan) 

from Kumaun hills, Uttarakhand, India. The 

Ecologia. 2010;10(1-2): 41-48. 

2. Dobriyal AK. Conservation Biology of cobitid 

fish Lepidocephalus guntea (Hamilton-

Buchanan). Length-weight relationship as 

health indicator. J Mountain Res. 2012;7:73-

77.  

3. Uniyal  SP,  Dobriyal  AK,  Bisht  MS,  Balodi  

VP, Joshi  HK,  Singh  R,  Thapliyal A, 

Phurailatpam  S,  Kukrety  M,  Sandhya,  

Pankaj.  Length-weight relationship and 

relative condition factor in Tor chilinoides 

(Pisces: Cyprinidae) from Garhwal Himalaya. 

Uttar Pradesh J. Zool. 2004; 24(3):217-222. 

4. Bahuguna P. Fish biology of Puntius 

conchonius (Hamilton-Buchanan) from 

Garhwal, Central Himalaya, Uttaranchal. D. 

Phil Thesis, HNB Garhwal University, 

Srinagar Garhwal, UK, India; 2007. 

5. Sharma  NK,  Mir  JI,  Dobriyal AK,  Singh  

R. Length-weight relationships of two cyprinid 



 
 
 
 

Rayal et al.; UPJOZ, 43(10): 17-24, 2022 

 
 

 
21 

 

fish species, Crossocheilus latius (Ham., 1822) 

and Garra gotyla gotyla (Gray, 1830)               

from the Ganga River Basin, India. Journal            

of Applied Ichthyology. 2015;31(6):1161-

1162. 

6. Khan MA, Sabah. Length-weight and length-

length relationship for five species from 

Kashmir Valley. Journal of Applied 

Ichthyology. 2013;2:9: 283-284. 

7. Bahuguna P, Dimri A, Rayal R, Sharma N. 

Observation on the body mass weight -Length 

Relationship and Relative Condition Factor of 

Macrobrachium assamensis peninsularis From 

Khoh River, Uttarakhand India. Uttar Pradesh 

J. Zool. 2021;42(13):54-65. 

8. Bali RK, Sharma KB. Length-weight 

relationship and relative condition factor of 

Tor putitora (Hamilton) inhabiting Beas River 

in district Kangra. NATCON Publication. 

2002;7:195-202. 

9. Bahuguna P, Joshi HK. Statistical observation 

on the length-weight relationship of brain and 

body in a cold-water catfish Amblyceps 

mangois (Hamilton-Buchanan) from Garhwal 

region. Environ. Conser. Journal. 2010;11(1-

2):21-23. 

10. Bahuguna P, Joshi HK, Kumar R. Quantitative 

relationship between the length and weight of 

the brain and body in a hill stream loach 

Lepedocephalythys guntea (Ham.) from 

Mandal River. J. Mountain. Res. 2009;4:136-

139.  

11. Kumar K, Bisht KL, Dobriyal AK, Bahuguna 

P, Joshi HK, Goswami S. Length-weight 

relationship and condition factor in a hill 

stream fish Botia dayi Hora from Uttaranchal. 

J. Mountain Res. 2006;6; (1):73-80. 

12. Joshi HK, Bahuguna P, Dobriyal AK. Length-

Weight relationship between brain and body of 

a hill stream fish Noemacheilus botia 

(Hamilton - Buchanan). Aquacult. 2009;10(2): 

317-319. 

13. Rayal  R, Sapna,  Bhatia  DK, Kumar  R,  

Kashyap  R. Observation on the Length-

weight relationship and relative condition 

factor of a fresh water fish, Barilius barna 

from India. Uttar Pradesh J. Zool. 2021; 

42(16):95-106. 

14. Bahuguna  P, Shah  KK, Kumar  R. 

Observation on the length-weight relationship 

and relative condition factor of Barilius 

bendelisis (Ham.) inhabiting a spring-fed 

tributary of river Alaknanda (Garhwal 

Himalaya), India. J. Natcon. 2009;21(2):215-

220. 

15. Laskar BA, Pujen A, Nath P. Study on the 

length-weight relationship and population 

structure of chocolate mahseer Neolissocheilus 

hexagonolepis in Shally Lake of Arunachal 

Pradesh. Indian J. Environ and Ecoplan. 2005; 

10:525-528.  

16. Dobriyal AK, Thapliyal A, Joshi HK, 

Bahuguna P, Balodi VP. Biology and Growth 

dynamics of hill stream cat fish Pseudecheneis 

sulcatus (McClelland) from Uttarakhand, 

India. Essence J. 2010;1(2):34-42. 

17. Thakre VY, Bapat SS. Observation on the 

length-weight relationship of the fish Rasbora 

daniconicus (Hamilton-Buchanan). J. Bombay 

Nat. Hist. Soc. India.1984;81:105-109. 

18. Dey SC. Length-weight relationship of 

Chocolate mahseer of NE India. Proc. 74
th
 

Indian Science Congress. Part III. 1987;86-87. 

19. Bahuguna P, Joshi HK, Goswami S, Dobriyal 

AK. Length-weight relationship between body 

and brain in Puntius conchonius (Pisces: 

Cyprinidae). J. Curr. Sci. 2005;7(1):169-172. 

20. Sarkar UK, Deepak PK, Negi RS. Length-

weight relationship of Clown Knife Fish 

Chitalachitala (Ham., 1822) from the Ganga 

Basin, India.  J. Appl. Ichthyology. 2008;25: 

232-233. 

21. Bahuguna P, Joshi HK. Study of length-weight 

Relationship and Relative condition factor of a 

fresh water fish Noemacheilus denisonii (Day) 

from river Mandal in Garhwal Himalaya, 

India. J. Mountain. Res. 2012;7:15-22. 

22. Joshi A, Kumar P, Kunjwal SS, Bahuguna P. 

Studies on length-weight Relationship and 

Relative condition factor of Noemacheilus 

montanus (McClelland) from Kumaun region 

India. J. Mountain. Res. 2014;9:57-69. 

23. Bahuguna P, Dobriyal AK, Joshi HK. 

Observation on the length-weight relationship 

and relative condition factor of a hill stream 

fish, Puntius conchonius (Hamilton-Buchanan) 

from Garhwal Himalaya, India. J. Mountain. 

Res. 2017;12:47-53. 

24. Rashid M, Bahuguna, P, Dobriyal AK. 

Analysis of length- Weight relation and 

relative condition factor of the hill stream fish 

Mastacembelus armatus (laceped) from river 

Nayer, Garhwal, Uttarakhand. Int. J. Recent 

Sci. Res. 2019;10(01):30574-30580. (January).  

25. Bahuguna P, Dobriyal AK. Biology of the 

ornamental fish Puntius conchonius 

(Hamilton-Buchanan). Narendra Publishing 

House, Delhi (India). 2019; 1-228. 

26. Dobriyal AK, Bahuguna PK, Uniyal SP, Joshi 

HK. Sexual dimorphism in the Cyprinidae fish 

Puntius conchonius (Hamilton-Buchanan). J. 

Bom. Nat. Hist. Soc. 2007;104(2):227-228. 

27. Bahuguna  P, Kumar  S, Kumar  R, Joshi  HK, 

Verma  R. Studies on sexual dimorphism in 



 
 
 
 

Rayal et al.; UPJOZ, 43(10): 17-24, 2022 

 
 

 
22 

 

the Cyprinidae fish Puntius ticto (Hamilton-

Buchanan) from Kumaun Himalaya, India. 

Essence. J. 2010;1(2):88-93. 

28. Bahuguna P, Kumar R. Studies on sexual 

dimorphism in fresh water prawn, 

Macrobrachium assamensis peninsularis from 

Garhwal Himalaya, India. Int. J. Environ. 

Rehabi. and Conserv. 2013;4(2):11-14. 

29. Dobriyal  AK, Thapliyal A, Joshi HK, Uniyal 

SP,  Bahuguna P. Trunk vertebra as an 

instrument for the determination of age and 

growth rate in a hill stream catfish 

Pseudecheneis sulcatus (Pisces: Sisoridae). 

Journal of Nature Conservation. 2004;16(2): 

439-446. 

30. Bahuguna P. Age determination and growth 

rate of freshwater fish Puntius conchonius 

(Hamilton-Buchanan) by use of trunk 

vertebrae. Periodic Research. 2013;2(1):46-51. 

31. Bahuguna P, Balodi VP. Age and Growth of 

Puntius conchonius (Hamilton-Buchanan) 

from Mandal river (District: Pauri Garhwal), 

Uttarakhand, India. Inter. J. Scien. Res. 2015; 

4 (6):167-170. 

32. Joshi A, Kumar P, Khanduri NC, Bahuguna P. 

Studies on the aging biology of hill stream 

loach, Noemacheilus montanus from Kumaun 

Himalaya, India. J. Mountain. Res. 2017; 

12:81-86. 

33. LeCren ED. The length-weight relationship 

and seasonal cycle in gonad weight and 

condition in Perch (Perca fluvatilus). J. Anim. 

Ecol. 1951;20:201-219. 

34. Bahuguna P. Fish diversity in different 

habitats in the 1
st
, 2

nd
 and 3

rd
 order streams of 

Kyunja Gad from Garhwal Himalaya, India. 

Uttar Pradesh Journal of Zoology. 2020; 

41(3):24-29. 

35. Bahuguna P. Distribution pattern of 

ichthyofaunal diversity in different habitat in 

the first, second and third-order streams of 

Randi gad from Garhwal Himalaya, India. 

Natl. Acad. Sci. Lett; 2021. 

36. Bahuguna P, Joshi HK, Dobriyal AK. 

Conventional and Non- conventional fishing 

techniques used by rural folk in Mandal 

Valley, Uttarakhand. Uttar Pradesh J. Zool. 

2010;30(2):221-223. 

37. Bahuguna P, Joshi HK. A Study in fish and 

fisheries of river Kalapani from Kumaun 

Himalaya, India. J. Mountain Res. 2012;7:        

1-5. 

38. Rayal R, Bhatt A, Bahuguna P, Joshi HK Fish 

diversity of Mal Gad stream Near Purola town 

from Uttarkashi-District, Uttarakhand, India. 

Uttar Pradesh Journal of Zoology. 2021; 

42(14):54-59. 

39. Rayal R, Bhatt A, Bahuguna P. Fish fauna of 

river Yamuna from Doon valley, Uttarakhand, 

India. Journal of Experimental Zoology. 2021; 

24(2):973-977. 

40. Day F. The fishes of India: being the natural 

history of fishes known to inhabit the seas and 

freshwater of India, Burma and Ceylon. Today 

and tomorrow, book agency, New Delhi; 1878. 

41. Talwar PK, Jhingran AG. Inland fishes of 

India and adjacent countries. Oxford and IBH 

Publishing house, New Delhi. 1991;(1&2). 

42. Jayaram KC. The freshwater fishes of the 

Indian region, Narendra Publishing house, 

Delhi, India; 2010. 

43. Bahuguna P, Selakoti A, Rayal R, Joshi HK. 

Length-weight relationships and relative 

condition factor of Puntius ticto in the Aasan 

River, Uttarakhand, India. Uttar Pradesh 

Journal of Zoology. 2021;42(14):77-83. 

44. Hart JL. The growth of whitefish Coregonus 

Clupeaformis (Mitohill). Contr. Canad. Biol. 

& Fish. N.S. 1931;6(20):429-444.   

45. Kalita P, Borgohainand D, Deka P. Estimation 

of length-weight relationship with relative 

condition factor of Mystus tengara (Ham. 

1822) of Lechia-Pavomari beel (wetland) of 

the Dhemaji District of Assam, India. 

International Journal of Fauna and Biological 

Studies. 2017;4(3):85-88. 

46. Sagir M, Rashid Bahuguna P, Dobriyal. 

Impact of riparian vegetation on the structure 

and function of Nayer river ecosystem. J. 

Mountain. Res. 2018;13:21-28. 

47. Baluni P, Chandola A. Preliminary survey of 

riparian vegetation of the spring-fed stream 

Kyunja Gad, A tributary of river Mandakini, 

Rudraprayag Garhwal, Uttarakhand. J. 

Mountain. Res. 2019;14(2): 67-69. 

48. Baluni P, Kumar K, Joshi HK.  Ecology, 

Distribution Pattern, Density and Diversity of 

Periphyton in Khankra Spring Fed Stream of 

Garhwal Himalaya, India. J. Mountain Res. 

2018;12:73-79. 

49. Baluni P, Kumar R, Chamoli KP, Joshi HK.  

Studies on the periphyton density, diversity 

and physico-chemical parameters of Laster 

Gad stream in district Rudraprayag from India. 

J. Mountain Res. 2017;12:73-79. 

50. Baluni P.  Ecological perspective on the 

density and diversity of periphytons from 

Ragda Gad stream from Garhwal Himalaya, 

India. Applied Ecology and Environmental 

Science. 2020;8(5):192-198. 

51. Bahuguna P, Baluni P. Size–group related 

variation in the feeding behaviour of an 

ornamental fish, Puntius conchonius from 

Mandal river system in Central Himalaya 



 
 
 
 

Rayal et al.; UPJOZ, 43(10): 17-24, 2022 

 
 

 
23 

 

region of Garhwal, India. Environment 

Conservation Journal. 2019;(1&2):139-142.  

52. Baluni P, Rajani, Rayal, R, Bahuguna, P. 

Observation on ecology and diversity of 

periphyton community in the mal gad stream 

from Garhwal region, India. Uttar Pradesh 

Journal of Zoology. 2021;42(17):84-94. 

53.  Baluni P, Bahuguna P, Rajani, Rayal R, 

Kahera NS. Periphyton community structure 

of the spring-fed foothill stream Tamsa Nadi 

from Doon Valley, Uttarakhand, India. The 

Scientific Temper. 2020;11(1-2):81-86. 

54. Bahuguna P, Rajani, Rayal R, Baluni P. 

Observation on ecology and diversity of 

periphyton community in the Mal Gad stream 

from Garhwal region, India. Uttar Pradesh 

Journal of Zoology. 2021;42(17):84-94. 

55. Bahuguna P, Rana KK, Rayal R, Khanduri 

NC.  Density and diversity of aquatic mites in 

a glacier-fed river Mandakani from Garhwal 

Central Himalaya, India. Uttar Pradesh Journal 

of Zoology. 2020;41(10):1-8. 

56. Bahuguna P, Dobriyal AK.  Population 

structure and drifting pattern of aquatic mites 

in Randi Gad, a tributary of River Alaknanda 

in Garhwal Himalaya, Uttarakhand, India. J. 

Mountain. Res. 2020;15:63-70. 

57. Vladimir P, Smit H, Bahuguna P. New          

records of water mites (Acari: Hydrachnidia) 

from the Western Himalaya and description of 

three new species from Asia. Systematic             

& Applied Acarology. 2019;24(10):1868–

1880. 

58. Bahuguna P, Negi S, Dobriyal AK. Density 

and diversity of aquatic mites in a spring-fed 

stream of Garhwal Himalaya, India. Mountain. 

Res. 2019;14(2):57-61. 

59. Pesic  V, Smit  H, Negi  S, Bahuguna  P, 

Dobriyal AK. Torrenticolid water mites of 

India with description of three new species 

(Acari: Hydrachnidia, Torrenticolidae). 

Systematic & Applied Acarology. 2020;25(2): 

255-267. 

60. Pesic V, Smit  H, Bahuguna PA . New species 

of Kongsbergia from the Western Himalaya 

with a key to the species of the genus of India 

(Acari: Hydrachnidia). Journal of Ecologica 

Montenegrina. 2020;27:35-38. 

61. Pesic V, Smit  H,  Bahuguna  P. New records 

of water mites (Acari: Hydrachnidia) from the 

Western Himalaya with the description of four 

new species. Systematic & Applied 

Acarology. 2019;24(1):59–80. 

62. Negi S, Dobriyal AK, Bahuguna P.  

Biodiversity and monthly density fluctuations 

of water mites in Khankra gad, a spring-fed 

tributary of river Alaknanda, Pauri Garhwal, 

Uttarakhand. Journal of Applied and Natural 

Sciences. 2021;13(1):258-267. 

63. Negi S, Bahuguna P, Dobriyal AK. Drifting 

behaviour of aquatic mites and regulating 

ecological parameters in Khankra gad stream, 

a spring fed tributary of Alaknanda River, 

Rudraprayag Garhwal, Uttarakhand, India. J. 

Mountain. Res. 2021;16(1):61-75. 

64. Dobriyal AK, Balodi VP, Joshi HK, Bahuguna 

P. Seasonal cycle city of macrozoobenthos 

correlated with detrimental abiotic factor in 

Eastern Nayar of Garhwal Himalaya, 

Uttarakhand. (In.” Aquatic Biodiversity), (Edt. 

By. Madhu Thapliyal and Ashish Thapliyal): 

“Transmedia Publication”. 2011;94-103. 

65. Dobriyal AK, Balodi VP, Joshi HK, Thapliyal 

A, Bahuguna   P, Uniyal SP, Kotnala CB.  

Substratum heterogeneity and indicator 

macrozoobenthos of the Eastern Nayar, 

Garhwal, Central Himalaya. J. Mountain. Res. 

2009;4:130-135. 

66. Bahuguna P, Negi S. Distribution pattern of 

benthic macroinvertebrate community in the 

spring fed stream of Garhwal Himalaya, India. 

Mountain. Res. 2018;13:51-58. 

67. Bahuguna P, Joshi HK, Kumar KA. Report on 

drifting behaviour of Odonata (aquatic insects) 

in Kyunja gad, a spring fed tributary of river 

Mandakini, Chamoli Garhwal, Uttarakhand. J. 

Mountain. Res. 2019;14(2):63-67. 

68. Bahuguna P, Rana KK, Rayal R, Joshi HK. 

Studies on the drifting behavioural patterns of 

macrozoobenthos in Kyunja Gad, a mountain 

stream from Garhwal Himalaya, India. J. 

Mountain. Res. 2020;15: 97-108. 

69. Mamgain D, Bahuguna P, Dobriyal AK, Rayal 

R. Macrozoobenthos of Basti Damar stream in 

Rudraprayag District, Garhwal, Uttarakhand. 

Diversity and Habitat analysis. J. Mountain. 

Res. 2021;16(1):235-246. 

70. Kumar K, Bisht KL, Dobriyal AK, Joshi HK, 

Bahuguna PK. Maturation biology of a hill 

stream fish Botia dayi Hora from         

Garhwal Himalaya, Uttaranchal. Environment 

Conservation Journal. 2006;7:41-48. 

71. Bahuguna P, Kumar R. Comparative studies 

on the Gonado-somatic index (GSI) and 

Dobriyal index (DI) to detect the sexual 

maturity of an ornamental punti, Puntius 

conchonius from India. J. Inland Fish. Sci. 

2011;43(1):33-37. 

72. Bisht  KL, Dobriyal  AK, Joshi  HK, 

Bahuguna P, Singh  HR. Maturation biology 

and spawning ecology of Schizothorax 

plagiostomus (Pisces: Cyprinidae) from a lotic 

ecosystem of Uttaranchal, India. Ecologia. 

2005;3(2):89-97. 



 
 
 
 

Rayal et al.; UPJOZ, 43(10): 17-24, 2022 

 
 

 
24 

 

73. Bahuguna P, Dobriyal AK Comparative 

analysis of Gonado-somatic index (GSI) and 

Dobriyal index (DI) used for determination of 

sexual maturity in Noemacheilus denisonii 

Day. J. Inland Fish.Sci. 2013;45(1):50-52. 

74. Joshi HK, Bahuguna P, Bahuguna P, 

Bahuguna SN, Dobriyal AK. Cyto-

morphological changes in the ovarian                

cycle of golden mahseer Tor putitora (Ham.) 

from Doon valley. Aquacult. 2008;9(2):197-

203. 

75. Bahuguna   P. Appling new modified Maturity 

Index to detect the spawning season of fish. 

Int. J. Environ. Rehabi. and Conserv. 2012; 

3(1):50-55. 

76. Joshi HK, Bahuguna P, Bahuguna P, Dobriyal 

AK, Bahuguna SN. Morpho-histological study 

on the testicular cycle of Himalayan golden 

mahseer, Tor putitora (Ham.). J. Nature 

Conservation. 2009;21(1):77-81. 

77. Dobriyal AK, Rautela KK, Rautela AS. 

Invention of a new index for the determination 

of sexual maturity in fishes. Uttar Pradesh J. 

Zool. 1999;19(2):207-209. 

78. Bahuguna P, Sapna, Rayal R Khanduri NC. 

Sexual maturity of an ornamental Himalayan 

foothill region fish Barilius barna as 

determined by Dobriyal Index and Gonado-

Somatic Index.  The Scientific Temper. 2020; 

11(1-2):75-80.   

79. Rayal R, Selakoti A, Bahuguna P. A 

comparison between Gonado-Somatic Index 

(GSI) and Dobriyal Index (DI) for 

determination of sexual maturity in Puntius 

Ticto from Aasan River, India. Uttar Pradesh 

Journal of Zoology. 2021;42(15):60-66. 

__________________________________________________________________________________________ 
© Copyright MB International Media and Publishing House. All rights reserved.  


