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INTRODUCTION
Globally, fishes are vital organisms and they are 

forming ecosystem services and maintaining food 

web organization (Cooke et al, 2016; Dwivedi et al, 

2018a). Labeo rohita is commonly known as Rohu. 

L. rohita is a commercially exploited fish species 
from the Ganga river and most dominated organism 

in the composite fish culture from the Ganga basin 
including India and Bangladesh (Jha et al, 2015; 

Dwivedi et al, 2018b). It is constituted commercial 

fishery in the Ganga, Yamuna, Brahmaputra rivers, 
many reservoirs and wetlands (Dwivedi et al, 2011; 

Tripathi et al, 2017; Kaur et al, 2018). It is mostly 

inhabit in the riverine water and work as a key stone 

species from the rivers (Nautiyal and Dwivedi 2019). 

The distribution of L. rohita is India, Nepal, Laos, 

Bangladesh and Pakistan. It is a quick growing fish 
but its growth increment is comparatively slower in 

contrast to other Indian major carp ( Catla catla).

 Age and growth is an essential element for 

understanding the habitat suitability, food supply, 

fishing pressure, pollution load, competition 
(Example food, space and breeding ground) with 

other fish species especially exotic species and life 
history of any fish species (Mayank and Dwivedi, 
2015; Tiwari et al, 2016, 2020, Dwivedi et al, 

2017; Ujjania and Soni, 2018). The knowledge 

on age and growth of L. rohita in the restoration 

and conservation point of view is absolutely very 

significant. Therefore, the main aim was to make 
available information on age and growth patterns 

of L. rohita from the middle stretch of the Ganga 

River.  

MATERIALS AND METHODS
Present study was conducted in the Ganga river 

at Prayagraj, Uttar Pradesh (Map 1). At Prayagraj, 
the Ganga river presented zig-zag condition 
which is generate a lot of fishing sites and many 
pools and gorge. Fish samples of L. rohita were 
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collected monthly during September 2018 to 

August 2019. Overall, 537 specimens of L. rohita 

were collected from the Ganga river at Prayagraj. 
For each specimen, total length was measured to 

the nearest 0.1 cm. The scale method has been used 

for estimation of age and growth in the present 

investigations. The key scales were removed from 

the row above lateral line and below dorsal fin region 
(Mayank et al, 2018). The scales were cleaned in 

5% KOH solution to remove adhering- tissues and 

finally washed in distilled water. The scales were 
then pressed while drying in order to avoid their 

curling. The season with minimum width in the 

terminal part of the anterior field of the scale was 
designated as the period of ring formation. Since 

this condition occurred only once a year, the ring 

was designated as annuli. Total length and growth 

rate were recorded as differences between-at-age. 

Map 1: Map of Prayagraj is showing two big river 

Ganga and Yamuna

RESULTS AND DISCUSSION
The Ganga River presented a course of water 

flow in the zig-zag design at Prayagraj, Uttar Pradesh 
(Map 1). This condition of the river is creating a lot 

of fishing sites and many pools and gorges. These 
pools and gorges are providing shelters for large 

size Labeo rohita fishes. These pools and gorges 
are un-fished or unexploited by fishers/fishermen. 
These pools and gorges are also providing suitable 

feeding and breeding ground in nearby areas of the 

river.

The scales of L. rohita are of typical cycloid 

type. An over-all depiction of growth increment 

of L. rohita has been estimated by the study of its 

scales. Alternate opaque and translucent zones were 
clearly recorded in the scale. This result showed 

that the peak of length attained in 1st year of fish 
life and their growth increments were 34.6 cm and 

moderate in the subsequent years. The minimum 

growth increment was observed in 11th year of the 

life with 0.7 cm. On the basis of sampled specimen 

in the length range from 14.3 to 97.2 cm show that 

the fish attained the mean length 53.2 cm in 2+, 
67.1cm in 3+, 76.6 cm in 4+, 82.8 cm in 5+, 86.8 

cm in 6+, 90.5 cm in 7+, 92.8 cm in 8+, 94.7 cm in 

9+ and 96.5 cm in 10+ age classes (Table 1). The 

growth increments in L. rohita was observed as 

18.6 cm, 13.9 cm, 9.5 cm, 6.2 cm, 4.0 cm, 3.7 cm, 

2.3 cm, 1.9 cm and 1.8 cm for 2+ to 10+ age classes, 

respectively. The old age group (9+, 10+ and 11+) 

fishes were recorded few specimens. In case of 11+ 
ages, only single fish specimen was recorded in the 
monsoon season only. The slow growth increment 

was observed in third year of the life cycle. 

The size composition14.3 to 97.2 cm of L. 

rohita showed that the fishes have more potential 
for struggle with other species. L. rohita is matured 

in second year. It is well known that the growth 

potential is used for the gonad development. In 

fishes, the availability of food provides energy for 
the development of gonads, and the reproductive 

cycle is one of the events that can cause very slow 

growth increment in the matured or old age fishes. 
The old age fishes have very high fecundity rate 
in respect to their body weight or age. This high 

fecundity rate checks the growth increment of old 

age fishes. The percentage of growth increments 
varied from age to age in the fishes. The percentage 
decreased gradually from 1+ year to 11+ yr (Table 

1).

In present findings, the fishes were reported up 
to 11+ yr old, which are very close to the maximum 

recorded age of 10 yr old by Khan and Jhingran 

(1975). 8+ yr old fishes, L. rohita were reported 
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in the Betwa and Sharda rivers (Mir et al, 2013). 

Older stock of L. rohita was recorded very minute 

in the total stock from the Ganga river. Similar 

findings have been recorded by Sarkar et al (2006). 

Johal and Tandon (1985) stated that the growth of 

L. rohita varied form water bodies to water bodies 

or river to river. In general, immature fishes grow 
very rapidly but when they attained their maturity 

after that they show very slowly grow in their 

non-reproductive time (Example non-reproductive 

time means after spawning to first start of gonad 
development) especially found in that fishes which 
breed once in a year (Dwivedi et al, 2011; Mayank 

and Dwivedi, 2015; Ujjania and Soni, 2018). There 

is a positive correlation between the growth gate of 

fish and water temperature, alkalinity and  the higher 
growth rate has been attributed by high availability 

of natural food, high alkalinity of water and high 

feeding intensity of the fish. The environmental and 
social changes are also very important facts which 

moderate the age and growth of fishes and fisheries 
(Waters et al, 2016; Arthington et al, 2016; Mayank 

et al, 2018; Nautiyal and Dwivedi, 2019; Alam et 

al, 2020).        

Table 1. Age and growth of Labeo rohita from the Ganga River at Prayagraj, Uttar Pradesh.

Age Size ranges (cm) Mean length 

(cm)

Growth increment 

(cm)

Percentage of growth 

increment 

0 14.3-28.5

1+ 24.8-41.4 34.6 34.6 35.60

2+ 36.5-62.4 53.2 18.6 19.13

3+ 57.0-71.3 67.1 13.9 14.30

4+ 68.5-83.7 76.6 9.5 9.77

5+ 79.6-85.0 82.8 6.2 6.3

6+ 84.8-90.6 86.8 4.0 4.11

7+ 88.3-91.5 90.5 3.7 3.81

8+ 90.2-93.2 92.8 2.3 2.37

9+ 92.0-94.8 94.7 1.9 1.95

10+ 94.0-97.0 96.5 1.8 1.85

11+ 97.2 97.2 0.7 0.72

CONCLUSION
It may be concluded that the stock of L. rohita 

suffering from overexploitation because the 
frequency of harvested old age fishes is very poor 
at Prayagraj. It is quick growing fish in first three 
years (1st, 2nd and 3rd) .Therefore, there is need to 

use fishing gear in a more selective mode so that 
the fish L. rohita gets chance for breeding two times 

(example below 4+ age classes fishes fishing should 
be restricted) before harvesting.

REFERENCES
Alam A V, Gopinath D N,  Jha  K D,  Joshi J, Kumar S C S  

Das, Thakur V R, Gupta M  and Das B K (2020).  Food  

and  feeding  biology  of  the  commercially  important   

freshwater   eel,   Mastacembelus   armatus (Lacepède,   

1800)   from   the   Ganga   River,   India.   Oceanography  

and  Fisheries  Open  Access  Journal  11(4): e5557818.  

Arthington, A. H, N. K. Dulvy, W. Gladstone and I. J. 

Winfield (2016). Fish conservation in freshwater and 
marine realms: status, threats and management. Aquatic 

Conservation: Marine and Freshwater Ecosystems, 26: 

838–857.

Cooke, S. J, Allison, E. H., Beard, T. D., Arlinghaus, R., 

Arthington, A. H., Bartley, D. M., Cowx, I. G., Fuentevilla, 

C., Leonard, N. J., Lorenzen, K., Lynch, A. J., Nguyen, 
V. M., Youn, S. J., Taylor, W. W. & Welcomme, R. L. 

Study on Age and Growth of Indian Major Carp

J Krishi Vigyan 2020 (Special Issue) : 276-279



279

(2016). On the sustainability of inland fisheries: finding a 
future for the forgotten. Ambio 45, 753–764.

Dwivedi, A.C, A. S. Mishra, P. Mayank and A. Tiwari 
(2016). Persistence and structure of the fish assemblage 
from the Ganga river (Kanpur to Varanasi section), 

India. J Geography and Natural Disasters, 6: 159. Doi: 

10.4172/2167-0587.1000159.

Dwivedi, A.C, D. N. Jha, R. S. Shrivastava, B. K. Das, P. 
Mayank, M. Kumar and A. Tiwari (2018b). Status of 

water resources and fish farming in Allahabad district, 
India. J Fisheries and Livestock Prod, 6(2): 274. Doi. 

10.4172/2332-2608.1000274.

Dwivedi, A.C, P. Mayank and A. S.Mishra (2018a). Food 
structure of two exotic fish species Cyprinus carpio and 

Oreochromis niloticus from the Ganga river. J the Kalash 

Sci, 6(2): 37-39.

Dwivedi, A.C, P. Mayank and A. Tiwari (2017b). Size 
selectivity of active fishing gear: changes in size, age 
and growth of Cirrhinus mrigala from the Ganga River, 

India. Fisheries and Aquaculture Journal, 8(2): DOI: 

10.4172/2150-3508.1000205.

Dwivedi, A.C, P. Mayank, S. Tripathi and A. Tiwari (2017a). 
Biodiversity: the non-natives species versus the 

natives species and ecosystem functioning. Journal of 

Biodiversity, Bioprospecting and Development, 4 (1). 

DOI: 10.4172/2376-0214.1000164.

Dwivedi, A.C, P. Nautiyal and K. D. Joshi (2011). Sex ratio 
and structure of certain cyprinids of Vindhyan region in 

Central India. J Inland Fisheries Soc of India, 43 (1): 77-

82.

Jha, D. N., K. D. Joshi, A. C. Dwivedi, P. Mayank, M. Kumar 
and A. Tiwari (2015). Assessment of fish production 
potential of Chitrakoot district, Uttar Pradesh. J Kalash 

Sci, 3(3, Special Volume): 7-10.

Kaur, A, S. N. Datta and G. Tewari 2018. Study on biometrics 

and biology of Rohu, Labeo rohita from Harike wetland - 

Ramsar site. Journal of Entomology and Zoology Studies, 

6(6): 496-500.

Mayank, P. and A. C. Dwivedi (2015). Biology of Cirrhinus 

mrigala and Oreochromis niloticus. LAP LAMBERT 
Academic Publishing GmbH & Co. KG, Dudweiler 
Landstr. 99, 66123 Saarbrucken, Germany, Pp. 188.

Mayank, P, A. C. Dwivedi and R. K. Pathak (2018). 
Age, growth and age pyramid of exotic fish species 
Oreochromis niloticus (Linnaeus 1758) from the lower 

stretch of the Yamuna river, India. National Academy 

Science Letter, 41(6): 345-348. 

Mir, J.I, U. K. Sarkar, O. P. Gusain, A. K. Dwivedi and J. 
K. Jena (2013). Age and growth in the Indian major carp 

Labeo rohita (Cypriniformes: Cyprinidae) from tropical 

rivers of Ganga basin, India. Rev. Biol. Trop. (Int. J. Trop. 

Biol.), 61(4): 1955-1966.

Nautiyal, P. and A. C. Dwivedi (2019). Fishery in the 
tributaries of Yamuna river (Ken river, Paisuni river) and 
Ganga river (Tons river).  J Mountain Res, 14(2): 19-36.

Sarkar, U. K, Negi, R. S., & Deepak, P. K. (2006). Age Structure 
of Indian Carp Labeo rohita (Hamilton Buchanan) from 

Different Wild Populations. Environ Eco, 24: 803-808.

Tiwari, A, A. C. Dwivedi and Md. A. Rahman (2020).  

Assessment of heavy metal accumulation in vital 

tissues of commercially exploited fish, Cyprinus carpio 

(common carp) from the river Ganga, India. J Emerging 

Technol and Innovative Res, 7(6): 959-972.

Tiwari, A, A. C. Dwivedi and P. Mayank (2016). Time scale 
changes in the water quality of the Ganga River, India 

and estimation of suitability for exotic and hardy fishes. 
Hydrology Current Res, 7(3): 254. doi:10.4172/2157-

7587.1000254.

Tripathi, S, A. Gopesh and A. C. Dwivedi (2017). Framework 

and sustainable audit for the assessing of the Ganga 

river ecosystem health at Allahabad, India. Asian J 

Environmental Sci, 12(1): 37-42.

Ujjania, N. C. and N. Soni (2018). Use of scale for growth 

study of Indian major carp (Cirrhinus mrigala Ham. 1822) 

in large tropical freshwater body. Indian J Experimental 

Bio, 56: 202-206.

Vilizzi, L. and G.H. Copp (2017) Global patterns and clines 
in the growth of common carp Cyprinus carpio. J Fish 

Biol, 91: 3-40

Waters, C. N., Zalasiewicz, J., Summerhayes, C., Barnosky, 
A. D., Poirier, C., Galuszka, A., Cearrata, A., Edgeworth, 
M., Ellis, E. C., Ellis, M., Jeandel, C., Leinfelder, R., 

McNeill, J. R., Richter, D., Steffen, W., Syvitski, J., Vidas, 
D., Wagreich, M., Williams, M., Zhisheng, A., Grinevald, 

J., Odada, E., Oreskes, N. and Wolfe, A. P. (2016). The 
Anthropocene is functionally and stratigraphically 

distinct from the Holocene. Science 351, aad2622. https://

doi.org/10.1126/science.aad2622.

Received on 20/06/2020            Accepted on 23/08/2020

Dwivedi et al

J Krishi Vigyan 2020 (Special Issue) : 276-279


