
Contents lists available at BioMedSciDirect Publications

Journal homepage: www.biomedscidirect.com

International Journal of Biological & Medical Research 

Int J Biol Med Res. 2012; 3(3): 1955-1960

Potential of Agricultural Wastes of Cotton and Jawar plants for the growth of 
Periphyton in Fresh Water fish Culture: Modern Approach in Providing Natural Food 
for Fish  

a* bShivaji  P. Chavan  and Asha Joshi

A R T I C L E I N F O A B S T R A C T

Keywords:

Original Article

Agricultural Cotton Periphyton
IMC Fish Culture

1. Introduction

Periphyton based aquaculture is the successful way of getting the high quantity fish production 

from inland fisheries. Improved rate of growth of fingerlings of Indian major carps and other 

culturable fish species have been observed by many workers worldwide. Substrate based 

aquaculture is the recent technology useful for resource-poor fishermen. keeping in view that 

the variety of substrate have been used in different experiments analyzed. The agricultural 

waste generated from the Parbhani district of Maharashtra are cotton, Jawar and Sugarcane 

boulders etc. are still used as either fodder for the cattle, fuel for daily cooking in rural area or to 

prepare the compost fertilizer for agriculture after decomposition of these waste  materials. 

The present study deals with the study of formation of periphyton community on the 

agricultural wastes, the species composition, volumetric estimation/cm2 of the substrate and 

n/cm of various waste material used to immersed as artificial substrata to assess difference in 

growth  of controlled and experimental set of fingerlings of Indian major carp species 

including Catla catla ,Labeo rohita, and Cirhina mrigala . The increased growth of 60% is 

observed. The study is useful database for the improvement in aquaculture practice.

Periphyton or 'aufwuchs' (German word for Periphyton) 

comprising the organisms living on submerged surfaces, includes 

the attached forms and organisms associated therewith.  

Periphyton is also described as assemblage of organisms growing 

upon the free surfaces of submerged objects of water and covering 

them with a slimy coating . Periphyton is defined as an assemblage 

of algae and minute animals covering submerged objects with a 

slimy coating .  In India inland fresh water bodies like reservoirs, 

lakes, ponds, play an important role in fish production, which is the 

good source of nutritional food, but studies also shows that the 

reservoirs in India are giving annual fish production  of  29.71 

kg/ha. from the available reservoirs which was a very less quantity ; 

this can be enhanced by giving more attention, good policies 

implementation and more important is availability of good quality 

of fish seed and food for the growing fishes. In fresh water 

ecosystem different types of organisms are present at different 

levels of depth, the presence of which indicates the level success of 

particular ecosystem. The lentic habitats like ponds reservoirs & 

lakes are the complex habitats in terms of its biotic components in 

the form of planktons. There is much research has been done on 

the   plankton from the fresh water and marine water which are 

good source of naturally available food material. But the studies 

are very limited and insufficient on periphyton. The periphyton is 

the nutritionally rich and  naturally available food material & also 

has an important role in the ecosystem as a interdependent aquatic 

bio-communities.  Very less data is available in this regard & it is nil 

in case of reservoirs of Maharashtra & particularly the Yeldari 

reservoir in Parbhani district of Maharashtra. As the Yeldari 

reservoir (6272  ha. water spread area) is the  largest major 

reservoir from Parbhani District of Maharashtra State & giving 

good production of fishes, but not up to the expected national fish 

production from the reservoirs in India, it was estimated only 6-7 

kg/ha annually [16]. If the Periphyton based aquaculture 

techniques are used then  the total fish production will enhance, as 
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Periphyton community is good source of natural and nutritional 

food, and provides primary productivity that supports a wide range 

of aquatic organism easily grazed upon by small invertebrates, 

fishes and shrimps, and hence contributes considerable to the 

productivity of aquatic ecosystem [9].  Studies were conducted in 

the reservoir on availability of diverse periphyton community 

naturally available on different substrata for enhancement of fish 

production [9]. Periphyton is described as the entire complex of 

attached aquatic biota on submerge substrates including associated 

non-attached organism and detritus, comprising bacteria, fungi, 

algae, zooplankton and invertebrate organisms [1 - 4]. The 

Periphyton in the aquatic ecosystem especially in fish culture are 

important for various reasons, these as an important source of food 

in aquatic ecosystem, as an indicator of environmental change, it 

can also be managed to improve water quality in lakes and 

reservoirs and it can greatly increase aquaculture production [1 – 

4].

Periphyton based aquaculture is a recent trend developed in 

Europe, Asia including India, Bangladesh, Malyesia, Thailand and 

Philipines and gaining importance in developing countries. The 

substrate added based periphyton culture in which ponds are 

provided with artificial substrates can give an enhanced fish 

production resource to poor fishermen as it is a low cost technology 

[12]. Several experiments conducted all over the world with 

artificial substrate addition in the culture ponds for the culture of 

Indian major Carps and other fish species like Oriochromis. niloticus, 

O. mosambicus and Cyprinus carpio have shown that periphyton can 

increase the production of fish as compared with the production of 

fish without substrate based system [1 - 4], [8 - 9]. Studies on 

perephyton as a natural food source are of recent origin in India. 

Previously Shankar et.al 1998, Ramesh et.al. 1999 and Umesh et.al 

1999 [ evaluated biodegradable substrate viz, sugarcane bagasse, 

paddy straw and dried water hyacinth (Eichormia Crassipes) leaves 

in carp productions and observed good results [15]. The dried plant 

parts of marginal aquatic weed Ipomoea alpa was used as a 

substrate in fish culture ponds to favor the growth of Periphyton 

[15]. The substrates stimulates the growth of attached organisms 

that are easily harvested by fish. Hence according to Azim (2002) 

the biggest advantage gained from adding substrate is an increase 

in the energy and nutrient transfer efficiency of the system due to a 

shift from phytoplankton to periphyton based production [4].  By 

conducting such a different experiments improved rate of growth of 

fingerlings of Indian major carps and other culturable fish species 

have been observed by many workers in the world.

By considering the world wide work on substrate base 

aquaculture and get attracted to such innovative technology work 

the present research work aimed to study and assess the potential 

of growing Periphyton on different artificial substrate like, 

agriculture waste from this region so that to suggest it as one of the 

application to enhance the total pond fishery production for the fish 

growers in this region[16,20-21]. Hence the present study deals 

with the study of formation of Periphyton community on the 

agriculture waste such as Jawar waste and Cotton plant dried waste

 especially selected as easility available, plenty of waste from the 

agriculture in this region and the success of these two plant wastes 

after conducting the pilot experiments on the use of variety of plant 

wastes as substrates in fish culture ponds.

2.Materials and Methods

The study was conducted  at Maharashtra State Government 

fish seed Production Centre at Bhategaon (Circular Chinese Fish 

seed Hatchery Unit) Taluka Kalamnuri, District Hinsgoli, 

Maharashtra State with  the permission from Assistant Fisheries 

Commissioner Parbhani District, Maharashtra, India. Two rearing 

ponds of size 15 x 10 x 1.5 m were selected for the experiment, Pond 

A was used as experimental pond and Pond B was used as control 

pond. Ponds were dried, manured with cow dung manure @ 100 

kg/ha. and lime treated and filled freshly with filtered water from 

Bhategaon Reservoir located nearby. The Physical and  chemical 

characters of the pond and  the water  was analyzed using standard 

APHA methods of Water Analysis (APHA, 1998) and Methodology 

for Water Analysis, IAAB Publication – II, Kodarkar et. al. (1998) 

[10]. The required parameters as Dissolved Oxygen, PH, Hardness, 

Maintained to normal  as required  for  the fish culture activities in 

the both ponds. Cotton plant waste as the dried plant body of the 

cotton crop were selected to utilize as a substrate for the growth of 

Periphyton on it. The cotton plant waste in dried form was cut in to 

pieces of size ½ m and tied in to bundles of total area of each bundle 

measures about ½ m2. Jawar plant waste which is usually used as 

fodder for cattle was selected to utilize, which was in the form of 

dried plant body of jawar after harvesting Jawar fruiting part 

(Inflorescence) containing grains. The straight, dried plant parts of 

Jawar were cut in to ½ m  and tied in to bundles of total area of each 

bundle measures about ½ m2. The cotton and Jawar plant bundles 

were placed in the experimental rearing pond A with substrate 

density 3 x 2 m2 in the submerged state. Nylon wire was used to tie 

the bundles of both the plant types. The cotton plant bundles were 

in the dried form and light in weight hence to prevent their floating 

in the pond water and random drifting in the pond they were fixed 

by burrowing up to 20-25 cm vertically in pond bottom silt, whereas 

the jawar plant bundles (fig.1.) were very light weight and 

comparatively brittle and delicate to cotton plant bundles hence to 

fix them in the required substrate density in the pond they were tied 

to the stone pieces of 1- 2 kg. The experimental substrate bundles 

were kept in the pond A for 30 days. The substrate bundles were 

removed from the pond after 30 days and the Periphyton grown on 

the surface of the bundles were collected by using soft brush and 

rinsing in water, the final collection was done in the enamel tray. 

Large sized Periphyton in the form of insect and Arthropod larvae 

(Fig. 2-5), Gastropod species (Fig. 5,6), Bivalve species were 

collected separately and other planktonic and algal filaments were 

separately collected  and fixed by adding 1 mL of  4% formalin for 

zooplankton, 70 % ethanol was used for  macro benthos and 

Leugol's Iodine for the algae species. Periphyton was collected from 

all the bundles placed in the experimental pond quantitatively 

measured by using Sedgwick Rafter Counting Cell method. The 

average % of each Periphyton group as group/ml of sub sample was 

calculated. 1 ml subsample was used from the 1 L suspension 

sample made during the Periphyton scraping from each bundle. In 



Table1. Zooplankton/Mesobenthos species growth on dried 

plants of Cotton and Jawar

Table 2. Growth of macrobenthos on the dried plants of Cotton 

and Jawar plants
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case of heavy growth of Periphyton on the cotton plant bundles, it 

was difficult to assess the species composition and density of each 

species in this condition the 'Mass Quantitative Method (MQM) 

explained by P. Michael (1985) [13] was used to determine the total 

amount of Periphyton present on the cotton substrate. Camera 

Lucida drawn figures and microphotographs of the Permanent 

micro preparations of the Periphyton groups were used for the 

Identification. Identification keys from Fresh water Biology, Ward 

and Whipple, 1998 [18] were used for the identification of species 

[18]. Healthy fingerlings of Indian Major Carps (IMC) species from 

the Fish seed hatchery at Bhategaon, Hingoli Maharashtra were 

selected. A set of 1000 fingerlings of 12-14 cm standard length 

group of 25-30 gm. Weight group of Indian Major Carp Species Catla 

catla and Labeo rohita were introduced separately in to the Pond A 

(With Periphyton) and pond B (Control pond without Periphyton). 

Difference in standard length of body of fingerlings of both the 

species from the control and experimental pond was examined as 

an indicator of growth. No any additional supplementary food was 

provided to fingerlings of both species from the both ponds.  

Maximum growth of Periphyton with variation in species groups, 

good strength of dried stems, less rate of decomposition were the 

major factors taken in to account for the selection of only two 

species of plants Cotton and Jawar after the pilot experiments on the 

agriculture waste of other crop plants.

The growth of Periphyton was analyzed from the by weighing 

the biomas of total Periphyton growth on the cotton plant bundles 

and Jawar plant bundles. The Periphyton growth in the form of algae 

from the Cyanophycae, Bacillariophycae, Euglinophycae, 

Chlorophycae was abundant on the Cotton plant bundles, it was 

called as algal Periphyton biomass and it was  measured  as average 

biomass,  about 48.6 gm/L , the algal Periphyton biomass on Jawar 

plant bundles was 35.6 gm/L. Flavobacterium Sp. and  E. coli sp. of 

bacteria were found in the periphyton sample collected from the 

both plant bundles. Zooplankton species composition % of 

zooplankton/Mesobenthos and Macrobenthos group/mL was 

estimated and is given in the Table 1. and Table 2. respectively. 

Comparative difference in total body weight was calculated by 

means of the 100 number of fish samples collected randomly from 

the control and experimental pond after 90 days. As compared to 

the weight of Catla catla in the control pond the total body weight of 

Catla catla in experimental pond was found improved by 34.23%, 

whereas the improvement in the weight of Labeo rohita species was 

36.25 %. Azim et. al. (2002) observed the growth of Periphyton on 

Bamboo substrate placed in the fish culture ponds, he observed the 

Nett production of fish  in substrate and control as 570 kg/ha and 

180 kg/ha respectively. Ramnath et. al. (2005) [15] reported 

highest zooplankton density in the water tanks with sugarcane 

bagasse and paddy-straw for enhancing the growth of Labeo 

fimbriatus. Keshavnath et. al. (2001) [8] observed the highest 

Periphyton growth on bamboo followed by growth on Poly Venyl 

Chloride (PVC) waste pipes and sugarcane bagasse, they observed 

the highest Periphyton growth on bamboo followed by PVC pieces 

[26]. Several experiments for the growth of Periphyton on artificial 

substrates have shown that, Periphyton can increase the 

production of fish compared with the fish culture systems without 

addition of  substrates [26]. 

3.Results and Discussion
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Fig. 4. Coleoptera insect sp. Growth on Jawar plant

Fig. 5. Growth of Chironemid larvaa on  dried Cotton Plant

Fig. 6. Glessula subperrotteti 

1958

Fig. 1. Dried Jawar Plant bundle                                 

Fig. 2. Growth of Pond snail Limnea sp.  On  dried Cotton plant

Fig. 3. Submerged bundle of dried Cotton Plant           
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Economically most useful parts of agricultural crops like 

Cotton, Jawar, Banana, Sugercane when harvested from these crops, 

then the remaining waste part of the plant is either used as fuel for 

cooking, in preparation of organic manure after the decomposition 

of these parts or fodder for the cattle and sometimes burned to 

clean up the farm for next crop. Apart from these traditional 

methods of using the agriculture waste of crop plants like Cotton 

and Jawar which are one of the important crops of this parts of India, 

these can be used as an effective substrates for the growth of fish 

food in the form of 'Periphyton' which is a variety of congregated 

biological community in the form of different species of algae, 

diatoms, micro-benthos, meso-benthos and macro-benthos. Cotton 

plant parts in dried form when introduced in the fish culture ponds 

like rearing pond then it has supported the growth of 48.6 gm/L 

which fairely good for the fast growth of fingerlings of Indian Major 

carps as compared to a set of control fish group which were kept in a 

pond without any substrate. In the same way the Periphyton growth 

on Jawar plant wastes was 35.6 gm/L.

4.Conclusion
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