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ABSTRACT 

The fish cultivation chiefly depends on the availability of natural food items. The present 
paper deals with the seasonal changes in aquatic population in Munj Sagar pond, Dhar 
(M.P.). Man made effects through Trapa culture and worship waste materials acclerates 
plankton growth. Due to continuous culture of Trapa high eutrophication have been noticed, 
which should be cleared by desiltting. The integrated farming has surely led to the 
enrichment of heterotrophic and detritus food chain. The worms developing on the decaying 
Trapa crops serves as food for carnivorous bottom dwelling fishes. The decaying of Trapa 
crop also add nutrients in pond leading to huge algal blooms as well as it is used as habitat 
by fish fingerlings and adult fishes for hiding, there by enhance aquaculture productivity. 
The pick period of planktons was observed during monsoon period while slack period was 
observed during summer. The present article reflects the dominance of phytoplanktons 
indicating the fertility of the pond. Regarding the effects of Trapa on plankton and fishes, it 
was observed that except interfering in the netting of fishes, Trapa cultivation has very less 
effects on fish cultivation. 
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INTRODUCTION 
In India recently the demand and supply 

of water has changed in such a way that 
water has become a rare commodity. The 
water management is most essential and it 
can not be possible without proper water 
quality monitoring. Aquaculture in India is a 
more recent technology as compared to 
agriculture, so priorities are to obtained high 
yields of fish. The goals of sufficient fish 
and breeds of fish to meet the farmers need 
will only be achieved as the benefits of weed 
control are realized. The extent of aquatic 
weed problems in India can be realized. 
Many aquatic weeds like Eichhorhnia 

crassipes, Salvinia molesta, submerged 
weeds like Hydrilla verticillata, 
Ceratophyllum, Najas, Vallismeria, 
Nicamandra, Potamogeton etc and Sun 
persistant algal blooms like Microcystis, 
Anabaena and other blue green algae also 
seriously affects the fish culture in ponds.  

Aquatic weed problem is as serious as 
the above are caused by emergent species 
such as Nymphaea, Nymphoides, Trapa, 
Limnophila, Myriophyllum, Cyperrus, 
Panicum, Brachiaria and Laptochloa. In the 
present study Munjsagar pond of Dhar town 
(India) plays an important role in 
maintaining water problem of the town. 
Mostly the ponds are used for irrigation, 
aquaculture and Trapa culture. But due to * Author for correspondence 
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the Trapa culture practice in the pond and 
the growth of wild aquatic weeds it is seen 
that pond water is being polluted. In this 
situation the water level is falling down and 
it affects the aquaculture of pond. 

In this pond, Trapa bispinosa (family-
Trapacea) covers the water surface over 
extensive area. Trapa fruits are having two 
prominent spines each of which possesses 
numerous recurved barbs permitting the 
fruits to cling readily to ropes and nets etc. It 
affects the penetration of light inside the 
pond and the fish culture activity. Keeping 
this in view the physico chemical properties 
of the above pond were studied over a period 
of three years (2005 -2008) and aquatic 
weed control techniques followed with the 
application of the new developments.  

MATERIAL AND METHODS 
The Dhar district of M.P.(India) is 

situated between the parallels of 22 1’ 14” 
and 23 9’ 49” North and the meridians of 
44 28’ 27” and 75 42’ 43” East. In shape it 

resembles an irregular pentagon.  The 
district is bounded by Ratlam in the north, 
Ujjain in the north-east, Barwani in the 
south, Indore in the east, Jhabua in the west 
and Khargone (West Nimar) in south-east. 
The area of Dhar town is 49 sq. kms.   The 
town lies at 60 kms. Distance away from the 
Indore city (M.P.). 

Water samples were collected for 
physico chemical analysis seasonally (rainy, 
winter and summer) between 8 to 10 A.M. in 
acid washed 2 liter capacity plastic bottles. 
The parameters were analyzed as per the 
standard methods described in APHA 
(1992)1 and Trivedi and Goel (1986)10. For 
aquatic weed control, manual mechanical, 
chemical and biological techniques are 
follows.  

RESULTS AND DISCUSSION 
The physico chemical parameters of the 

pond are given in the Table-1 of four 
different sub-stations: 

Table 1 :  Physico-chemical  examination of Munjsagar pond, Dhar (M.P.) 

S.  

No.  

Physico-

chemical  2005-2006 2006-2007 2007-2008 

parameters Rainy Winter Summer Rainy Winter Summer Rainy Winter Summer 

1 2 3 4 5 6 7 8 9 10 11 

1 

Colour  

(Visual)  Dusky D.G. L.B. Dusky D.G. L.B. Dusky D.G. L.B. 

2 

Turbidity 

(NTU) 51 23 42 64 22 40 48 36 40 

3 pH 7.82 7.84 7.76 7.8 7.78 7.76 7.86 7.80 7.81 

4 

Specific 

Conductivity 320 308 318 308 298 300 310 240 278 

5 T.D.S. (mg/l) 236 199 209 243 200 201 209 256 183 

6 

Total 

Hardness 

(mg/l) 208 222 228 220 224 232 212 220 224 
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7 

Total 

Alkalinity  

(mg/l) 200 202 208 218 208 212 210 216 210 

8 

Chloride 

(mg/l) 162 170 176 172 180 200 178 200 220 

9 

Fluoride 

(mg/l) 0.38 0.41 0.43 0.36 0.4 0.36 0.38 0.42 0.4 

10 

Nitrate  

(mg/l) 2.6 1.1 2.4 1.6 1.7 1.4 2.0 1.6 2.1 

11 

Sulphate 

(mg/l) 58.0 52.0 48.0 66.0 60.0 56.0 60.0 56.0 54.0 

12 

Phosphate  

(mg/l) 4.20 4.00 3.80 3.80 3.50 3.40 4.20 3.90 3.70 

13 D.O. (mg/l) 4.6 5.4 5.6 4.2 5.0 5.2 4.8 4.2 5.2 

14 B.O.D. (mg/l) 5.2 4.6 5.2 5.0 4.8 5.2 5.6 4.0 4.2 

15 C.O.D. (mg/l) 36.0 32.0 28.0 30.0 28.0 32.0 33.0 32.0 30.0 

 *D.G.=Dark Green, *L.B.=Light Brown 

The colour of the pond water was dusky 
in rainy, dark green in winter and light 
brown in summer season. Dusky colour was 
due to the influx of rainwater, which brought 
a lot of silt and inorganic particles. The dark 
green colour is due to the presence of algae 
and the culture of Trapa. Higher turbidity 
value was observed during rainy season, 
which is due to silt load, it is also higher in 
winter and summer due to Trapa culture 
activity which affects the locomotion of fish 
in the pond, idol immersion and sewage 
disposal into the pond.    

The pH of pond water fluctuates 
between 7.76 to 7.86. It is higher due to the 
high buffering capacity of the system.  
The higher range of pH indicated  
higher productivity of water hence it was 
seen that wild aquatic weeds (Trapa ) were 
higher in production.  

The specific conductivity and TDS 
values are under the permissible limit of 
BIS.  

The total hardness of Munjsagar pond 
was found higher due to concentration of 
calcium and magnesium salts. On the basis 
of hardness category classification 
Munjsagar pond water is having hard 
category due to the soil condition of Dhar 
town.   

Total alkalinity was high during summer 
and low during in rainy season on account of 
dilution of water. A similar opinion has been 
expressed by Jain et. al (1996)3. The chloride 
was higher during summer as compared to 
rainy season due to evaporation of water and 
mixing of organic waste of animal origin. 
Increased in Alkalinity is observed also due 
to aquatic weed Trapa culture. It is directly 
correlated with the pollution level. The  
fish culture activity is also affected by  
this pollution.  
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Nitrate is one of the most important 
nutrients in aquatic ecosystem. In the present 
study it showed a level, which is much 
below the drinking water limits (45mg/l) but 
higher for biological growth. It is beneficial 
for Trapa culture and unnecessary growth of 
wild aquatic weeds in the pond, adversely 
affecting the aquaculture and water level. 
The sulphate value in the present study 
considered high, because of bathing and 
washing activities. 

Phosphate values were higher in the 
present study. According to Schindler 
(1971)9 phosphate is amongst the primary 
limiting factor in ponds and lakes. High 
value of phosphate in the present study may 
be due to its entry from the surroundings and 
high productivity of the pond. 

The values of floride, nitrate, phosphate 
and sulphate are under desirable limit for 
potability, irrigation and aquaculture.   

Oxygen is the important parameter of 
water quality in ponds and reservoirs. It is 
essential for the metabolism of all aquatic 
organisms, which are performing aerobic 
respiration. Presence of D.O. in water is due 
to direct diffusion from air and 
photosynthetic activity of autotrophs.  The 
D.O. value of pond is suitable for potability 
and aquaculture. 

BOD and COD levels of the ponds were 
slightly higher which affects the aquaculture. 
The values of BOD were much above the 
permissible limit indicating presence of 
decomposable organic matter in the pond.  

The mainly available fish species in this 
pond seen during study period were Catla 
catla, Labeo rohita, Cirrhinus mrigala, 
Channa striatus, Heteropneustes fossilis, 
and Wallago attu etc. 

Manual Control 
The practice of aquatic removal by 

manual labors as traditionally practiced is 
not adequate to keep them under control. A 
carefully integrated approach had to be 
developed to bring about a change of 
thinking among that concern. Since weeds in 
any form is waste of energy and nutrients, 
the quantum of profit in forming depends 
upon tapping these energy and nutrients 
resources by a proper channelization. It has 
been demonstrated in comparable situation 
that fish production without any additional 
inputs (fertilizers and feeds) is not enhanced 
by removal of weeds by manual means, in 
the case of other methods like chemical or 
biological controls. 

This method is comparatively less 
profitable then chemical control. The Indian 
major carp Catla catla a surface feeder, are 
consumes on decaying plant matter which 
was removed in mechanical control. The 
bottom feeder common carp also responded 
to the chemically treated ponds. The fish 
could rapidly attain market size (1 Kg.) in 
chemical control ponds, but very slowly in 
manually cleared pond. The difficulty of 
standardization in manual labour operations 
resulted in various cost for comparing this 
method from one area to another.  

Mechanical Control  
Compared to the equipment available in 

other countries, India still has relatively 
simple devices and equipment for 
mechanical control of aquatic weeds.  It 
suffers basically from the same 
disadvantages in aquaculture as manual 
removal; it depletes nutrients from the 
fisheries system. Also, the heavy equipment 
is unsuitable for many of our situations 
because of lack of sufficient structural 
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facilities like roads and embankments. It is 
difficult to transport equipments in Dhar 
town for the control of aquatic weeds in this 
pond. The operation costs in terms of fuel 
consumption, man power requirements, and 
maintenance are uneconomical. The average 
fish farmers manage these aquatic weeds in 
their ponds with hand scythes, hooks and 
draglines.  

Chemical Control 
The basic advantage of herbicides in 

aquaculture system is that the biomass, 
which has trapped and stored out of the 
productive cycle, large quantities of energy 
and nutrients, is broken down in situ and all 
the essential ingredients of productivity flow 
back into the system to help increase fish 
yields. The Table 2 shows the list of 
common and chemical name of herbicides.  

 
Table 2 : List of Common and Chemical Names of Herbicided Mentioned Text. 

Common name  Chemical name 

2,4-D - (2,4-dichlorophenoxy) acetic acid 

Diquat - 6,7- dihydrodipyridol [1, 2- :2’ , 1’-c] pyrazinediium ion 

Endothall - 7-oxabicyclo[2.2.1] heptane-2,3-dicarboxylic acid 

Glyphosate - N-(phosphonomethy) glycine 

Diuron - 3-(3,4-dichloropheny) -1, 1-dimethylorea 

Simazine - 2-chloro-4, 6-bis(ethylamino)-s-triazine 

Paraquat - 1,1’ –dinethy1-4, 4’-bipyridinium ion 

The Indian “green revolution” in 
agriculture helped to make available several 
fertilizers and pesticides, though sum of the 
others like the chelated copper compounds, 
diquate (regalone), endothall, glyphosate  
etc. are still not available. Except for  
copper the other herbicides might  
be difficult to use in our water due to  
the precautionary measures prescribed  
on them. It creates higher Alkalinity  
in water. The most widely used and  
effective chemical against a large number  
of aquatic weed is 2, 4-D. The slow 
decomposition process of chemically  
treated weed mass (over 2 to 3 months)  
does not cause any harmful oxygen 
depletion or fish kills.   

Ammonia- In our attempts to find 
indigenously available, harmless chemical 
for the control of major submerged weed is a 

huge problem. It is highly phytotoxic 
compound with natural elements, It is 
aquatic herbicide, and is also helpful for fish 
to move to safe zone. Though ammonia has 
been found to be very effective and valuable 
in fishery management.   

Granules- The application of herbicides 
as foliar spray for aquatic weed usually 
entails wastages, loss of material, in 
sufficient absorption of the plants. Granular 
formulation and other means of better 
placements of herbicides for greater uptake   
by plants and slow release of active material 
for longer period has been interesting.                    

Biological Control 
The use of Chinese grass carp for 

biological control of several aquatic weed 
have been continuing since 1963 to 1965. It 
is not applicable for the controlling of Trapa 
culture in Dhar town. But it is suggested that 
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this method is more effective then other 
weed control methods.  

CONCLUSION 
On the basis of above parameters the 

water of the pond is generally used for 
irrigation, Trapa culture and aquaculture. 
The Trapa culture affect the water quality of 
this pond; pH, Nitrate, BOD and Alkalinity 
of the pond create pollution which is harmful 
for fish culture so it is suggested  to control 
of Trapa culture. It is well known that  fish 
cultue is more important than Trapa culture 
for human beings.      
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