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Dalpatsagar reservoir is the biggest and oldest water bodies in Jagdalpur city of 

Chhattisgarh state. The water body was severely infested with different species of 

aquatic weeds throughout the year since last decade and it modified the structure of 

habitat and influenced the aquatic ecosystem. The physico-chemical properties of 

Dalpatsagar reservoir was also changed with season year after year that influenced the 

water quality and species richness in aquatic ecosystem. In order to reduce the 

economic, environmental, and social impacts of aquatic weed plants, different 

management measures was used but most of the cases use of chemical herbicide is 

necessary to suppress the aggressive nuisance of vegetation. Present study aims to 

evaluate the effectiveness of Glyphosate, 2,4-D, and Paraquat to control the different 

species of aquatic macrophytes. An experiment was installed at Dalpatsagar reservoir 

Jagdalpur, in 31
st
 December 2019 and effectiveness of control was evaluated at 

5,10,15,20,25 and 30 days after spray. The experiment was conducted in Randomized 

Complete Block Design (RCBD) with three replications comprising seven treatments 

viz. Glyphosate (41 SL), Paraquat (24 SL) and 2,4-D (amine salt 58% SL) at 2.00 and 

1.00 litre/ha with each herbicides including Absolute control. The herbicides were 

mixed with sticker (Latron AG-98) and sprayed in three replications by power spray 

machine (1HP HTP MAK ASPEE) mounted on the boat. At higher dose of Glyhosate 

@ 2.00 litre/ha had lesser day to yellowing, necrosis and dying than other dose of 

herbicide treatments, similarly 2,4-D @ 2.00 litre/ha showed the minimum day to 

appearing phyto-toxicity symptom in all weed species. The reduction of weed density 

(Plant/m
2
) and weed dry weight (g/ m

2
)

 
at 20 DAS was maximum with Glyphosate @ 

2.00 litre/ha followed by 2,4-D @ 2.00 litre/ha. Weed control efficiency was 

significantly higher in Pistia stratiotes (81.27%) and Nelumba nucifera (81.26%) with 

glyphosate @ 2.00 litre/ha at 5 and 20 DAS. Mean Weed control efficiency was 

higher (63.80%) with glyphosate @ 2.00 litre/ha among all weed species followed by 

2,4-D @ 2.00 litre/ha. This can be proved that 2,4-D @ 2.00 litre/ha was much 

effective herbicides to control aquatic weed population than other herbicides followed 

by 2,4-D @ 2.00 litre/ha. 
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Introduction 
 

Aquatic plant play a key role in any aquatic 

ecosystem by performing in food chain 

function as a part of primary producer, 

protection of habitat and pond ecosystem, 

removal of organic and toxic compound from 

wetland and temporal & spatial changes in 

diversity of pond ecosystem. So the wetland is 

a most productive ecosystem on earth, they 

fulfill the critical regulatory function of 

hydrological process within the watershed 

(Hernandez and Mitsch, 2007; Palit and 

Mukherjee, 2010). However, the 

anthropogenic activities in aquatic ecosystem 

increase the nutrient availability which 

increases the eutrophication and biomass 

production in pond. Therefore, this condition 

lead to decrease the species richness, quality 

standard and reduce the capacity and 

durability of wetland ecosystem. In order to 

different aquatic weed management practices 

the uses of chemical herbicide is an important 

tools. In most of the cases use of chemical 

herbicide is necessary to suppress the 

aggressive nuisance of vegetation. However, 

the herbicide is applied as a last option in 

weed suppression system. 

 

In India for controlling various type of 

submerged and floating weed spices 

commonly several chemical herbicide like 2,4-

D, glyphosate, metsulfuron methyl, paraquat 

etc. are used in a water bodies (Varshney et 

al., 2008). Different doses of 2,4-D amine salt, 

2,4-D Na salt, 2,4-D ester and glyphosate are 

much effective against floating weed they kill 

weed within 4 to 11 days (Dutta and Kumar, 

2012). Herbicide paraquat, 2,4-D and 

glyphosate used at the first stage growth of 

water hyacinth influenced the water quality 

parameter (Kaur, 2003). Generally water 

contamination is not occur unless there is 

considerable run off from the bank of 

vegetation into the water (Newbold, 1975), 

and also 2,4-D reduce 50% or more bottom 

organisms after one week of application 

(Walkerm, 1962). Glyphosate herbicide is 

used to control noxious aquatic weed and algal 

bloom (Siemering et al., 2008). After the 

application of glyphosate they reduced 70 to 

80% of weed population within 10 to 20 days 

(Yirefu and Zekarias, 2009). This herbicide is 

more effective when applied in aquatic 

ecosystem then the agriculture or non aquatic 

use (Duke, 1988). Paraquat chemical herbicide 

is strongly cationic that persists in water 

approximately 8 to 11 days (Blackburn and 

Weldon, 1963). Concentrated form of 

paraquat is very poisonous so the rate of 

application for normal use during active 

growth phase is too low and it killed both type 

of macrophyte floating and emergent 

(Newbold, 1975), but the available chemical 

generally kill all the plant rather than targeted 

plant (Hershner and Havens, 2008). Based on 

environment and system application rate 

varies and herbicidal efficiency dependent on 

the specific herbicide and their formulation 

(Masser et al., 2013, Whetstone, 2004). 

 

Thus, the greater knowledge about the 

chemical control of different aquatic plants 

can contribute to the decision making on the 

management of them, which occupy the banks 

of water bodies, with a high potential of 

invasion and environmental dynamic change 

of biotic and abiotic components of aquatic 

ecosystems. This study aimed to evaluate the 

effectiveness of the herbicides glyphosate, 

2,4-D, and paraquat to control of Eichhornia 

crassipes, Pistia stratiotes, Ipomoea aquatica, 

Nelumbo nucifera, Alternanthera 

philoxeroides, Nymphaea rubra and Cyperus 

javanicus 

 

Materials and Methods 

 

Experiment was installed in 31
st
 December 

2019 at Dalpatsagar reservoir situated at 

Jagadalpur city Chhattishgarh. Dalpatsagar 

reservoir situated in between 19º5´41”N and 
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82º0´43”E with elevation of 563 m MSL, the 

water body was severely infested with many 

type of aquatic weeds. The water body is 

located north-west of Jagdalpur city with 

draining rainwater in the reservoir due to slope 

towards and the situational dynamics of weeds 

in the water body discriminates the aquatics 

throughout year. The experiment consists of 

three replications with seven treatments that 

were laid out in Randomized Complete Block 

Design (RCBD) by piling bamboo poles at 

measured distance and one bot net was used to 

confined the aquatic weeds in particular 

treatments. The treatments comprised of T1: 

Glyphosate 41 SL @ 2.0 litre/ha, T2: 

Glyphosate 41 SL @ 1.0 litre/ha, T3: Paraquat 

24 SL @ 2.0 kg/ha, T4: Paraquat 24 SL @ 1.0 

kg/ha, T5: 2, 4-D (amine salt 58%) @ 2.0 

litre/ha, T6: 2, 4-D (amine salt 58%) @ 1.0 

litre/ha and T7: Absolute control (herbicide 

use restricted). Application of herbicides was 

done over weed mat dissolving into 500 litre 

water and added sticker 20 ml (Latron AG-

98). The chemical spray was done with power 

spray machine (1HP HTP MAK ASPEE) 

mounted on the boat. The experimental area 

was equally divided into 21 plots of 5 m
2
 by 

piling bamboo poles at corners of each plot 

and separated by net. The gap between 

replication was 3 meter. Herbicide spraying 

was done on 31 December 2019. After spray 

of herbicides, weed biomass was loosened and 

appearance of phyto-toxicity symptoms of 

herbicides on different weed species was 

recorded with number of days to yellowing, 

necrosis and dying of individual weed species. 

Different weed species response against 

different herbicide doses with respect to their 

appearance symptoms of toxicity was 

considered as yellowing, necrosis and dying. 

The effectiveness of visual control was 

performed in RCBD design with one control 

plot and observation recorded in 5, 10, 15, 20, 

25 and 30 days after application. The 

performance of herbicides was observed 

visually through the appearance of phyto-

toxicity symptoms on the weed plants. Weed 

density (plants/m
2
) and Weed dry weight 

(g/m
2
) was recorded after oven drying at 

60±5oC for 72 hours and weed control 

efficiency was calculated with standard 

method. Data on density and dry weight of 

weeds were transformed using square root 

transformation ( ) before statistical 

analysis as suggested by Panse and Sukhatme 

(1967). Observed data studies were subjected 

to statistical analysis as per the guidelines of 

Gomez and Gomez (1984). 

 

Results and Discussion 

 

Appearance of phyto-toxicity symptoms by 

the effect of applied herbicides on weed 

plants 

 

Days to yellowing 

 

Appearance of yellowing on aquatic weeds by 

the phyto-toxic symptoms of herbicides 

showed (Table 1) significant difference with 

respect to herbicides and their dose. The 

maximum days to yellowing was notice 7 days 

in Cyperus javanicus with lower dose of 

Paraquat @1.0 litre/ha, while minimum 5 days 

took to turn yellowing was noticed in Ipomoea 

aquatic Alternanthera philoxeroides and 

Nymphaea rubra when Glyphosate was 

applied at the rate of 2.00 litre/ha. The 

Paraquat @ 1.00 kg/ha showed significant 

difference in yellowing at 6 to 7 days while 

the early symptom of yellowing was observed 

(5.20 days) in Eichhornia crassipes with 

Glyphosate @ 2.00 litre/ha. So the application 

of higher dose of Glyphosate, and 2,4-D are 

systemic herbicides which lead to little delay 

yellowing compared to Paraquat, is contact 

herbicides(Datta 2009). 

 

Days to necrosis 

 

Appearance of necrosis symptoms in aquatic 

weed was also observed (Table 2). The 
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necrosis symptoms showed the highest 13.33 

days under Paraquat @ 1.00 kg/ha on Cyperus 

javanicus and lowest 8.00 days with Ipomoea 

aquatica under higher dose of Glyphosate @ 

2.00 litre/ha. Glyphosate @ 2.00 litre/ha 

treated plot showed earlier symptoms of 

necrosis on Eichhornia crassipes, Pistia 

stratiotes, Ipomoea aquatica, Nelumbo 

nucifera, Alternanthera philoxeroides, 

Nymphaea rubra and Cyperus javanicus 

followed by 2,4-D @ 2.00 litre/ha on same 

weed species. But in case of Pistia stratiotes, 

Ipomoea aquatica, Alternanthera 

philoxeroides, Nymphaea rubra and Cyperus 

javanicus were at par with higher dose of 

Paraquat @ 2.00 kg/ha in showing necrosis 

symptos, the highest days to develop necrosis 

was noticed with lower dose of Paraquat 

applied 1.00 kg/ha. 

 

Days to dying 
 

The symptoms of dying after necrosis 

followed almost similar trend as followed in 

necrosis of different weed species. There was 

significant difference in symptoms of dying 

weed in dalpatsagar reservoir during 

observation (Table 3). Dying of aquatic weed 

due to effect of different herbicides was 

observed and found higher numerical value of 

days to appearance of dying. The higher days 

to dying symptoms on weed is noticed when 

application of Paraquat @ 1.00 kg/ha with 

Cyperus javanicus (22 Days) and lowest value 

noted with Nymphaea rubra (14.27 days) 

under Glyphosate 2.00 litre/ha as whole.  

 

Application of Glyphosate @ 2.00 litre/ha was 

found more effective in showing weeds death 

with all types of weed species, which was 

significantly reduce population in the water 

body and similar effectiveness of developing 

dead symptoms on weeds was seen with 

application of 2,4-D @ 2.00 litre/ha 

considering all weed species under the present 

study except Cyperus javanicus. 

Weed density 

 

Weed density was significantly influenced by 

different doses of herbicide application at 20 

days after spray (DAS). Aquatic weed 

population was not significantly influenced by 

applying herbicides at 5 DAS (Days After 

Spray) (Table 4). At 5 DAS, Glyphosate @ 

2.00 litre/ha had lower density among all weed 

species and higher density was noticed with 

2,4-D @ 1.00 litre/ha. At 20 DAS (Table 5), 

herbicide treatment was found significantly 

difference in density of weed species. The 

highest weed density was recorded with 

absolute control (T7) for all weed species and 

the lowest weed density (plants/m
2
) of 

Eichhornia crassipes (2.4), Pistia stratiotes 

(1.1), Ipomoea aquatic (1.3), Nelumbo 

nucifera (0.53), Alternanthera philoxeroides 

(1.53), and Nymphaea rubra (0.86) were 

recorded with Glyphosate @ 2.00 litre/ha, 

which was significantly reduced the weed 

density as compared to other treatments. 

 

Dry weight of weeds 

 

Weeds Dry weight at 5 DAS (Days After 

Spray) were no significant difference was 

observed (Table 6). The dry matter reduction 

was highest under Glyphosate @ 2.00 litre/ ha 

in Ipomoea aquatica, while the lowest 

reduction of dry matter in Eichhornia 

crassipes (16.45 g plant
-1

) was recorded with 

obsolute control (T7). At 20 DAS, weed dry 

weight was significantly differed with 

application of herbicide at different dose on 

different weed species (Table 7). The highest 

dry weight was observed in absolute control. 

The highest reduction of dry weight (g) 

Eichhornia crassipes (4.46g), Pistia stratiotes 

(1.41g), Ipomoea aquatic (1.63g), Nelumbo 

nucifera (1.94g), Alternanthera philoxeroides 

(2.13g), and Nymphaea rubra (2.31g) with 

Glyphosate @ 2.00 litre/ ha followed by 2,4-D 

@ 2.00 litre/ha. These results are in agreement 

of those of Chinnusamy et al., (2012). 
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Weed control efficiency 

 

Weed control efficiency was significantly 

higher in Pistia stratiotes (81.27%) and 

Nelumba nucifera (81.26%) with Glyphosate 

@ 2.00 litre/ha whereas the lowest weed 

control efficiency was observed (Table 8) in 

Alternanthera philoxeroides (3.93%) under 

Paraquat at lower dose (1 kg/ha) on 20 DAS. 

At 5 and 20 DAS, Glyphosate @ 2.00 litre/ha 

gave higher (63.80%) weed control efficiency 

followed by 2,4-D @ 2.00 litre/ha with 

response to all the weed species. The lowest 

weed control efficiency was observed with 

lower dose of Paraquat (1.00 kg/ha). The weed 

control efficiency was increased with 

Eichhornia crassipes (30.03 and 78.01), Pistia 

stratioides (65.27 and 81.27) and Ipomoea 

aquatica (51.21 and 81.26%) at 5 and 20 

DAS, respectively with Glyphosate @ 2.00 

litre/ha (Soni et al., 2020). 

 

Phyto-toxicity symptoms of herbicides viz., 

days to yellowing, necrosis and dying on 

different weed species represented the 

effectiveness of herbicide to control weed 

plants. At higher dose of Glyhosate @ 2.00 

litre/ha had lesser day to yellowing, necrosis 

and dying than other dose of herbicide 

treatments, similarly 2,4-D @ 2.00 litre/ha 

showed the minimum day to appearing phto-

toxicity symptom in all weed species. Lower 

dose of Glyhosate @ 1.00 and Paraquat @ 

2.00 kg/ha found to be significant variation 

which took more days to appear toxicity 

symptoms on weeds. Maximum days to 

appear phyoto-toxicity symptoms was noticed 

with lower dose of 2,4-D @ 1.00 litre/ha and 

Paraquat @ 1.00 kg/ha which was more days 

to complete control of weed as compared to 

other treatment.  

 

 

Table.1 Effect of herbicide on major weed species with respect of days to yellowing 

 

Treatment Yellowing of Major Weed flora on Dalpatsagar reservoir (Days) 

Eichhornia 

crassipes 

Pistia 

stratiotes 

Ipomoea 

aquatica 

Nelumbo 

nucifera 

Alternanthera 

philoxeroides 

Nymphaea 

rubra 

Cyperus 

javanicus  

T1 5.20 5.27 5.00 5.40 5.00 5.00 6.07 

T2 5.40 5.60 5.73 6.00 5.50 5.87 7.20 

T3 5.40 5.40 5.73 5.80 5.40 5.80 6.85 

T4 6.00 6.57 6.33 6.60 6.73 7.20 7.27 

T5 5.40 5.40 5.00 5.40 5.38 5.67 6.80 

T6 5.60 6.20 6.00 6.40 5.80 6.40 7.20 

SEm± 0.27 0.12 0.10 0.23 0.39 0.23 0.27 

CD 

(P=0.05) 

0.59 0.37 0.32 0.73 NS 0.83 NS 

T1- Glyphosate @ 2.0 litre/ha, T2- Glyphosate @ 1.0 litre/ha, T3- paraquat @ 2.0 kg/ha, T4- paraquat @ 1.0 kg/ha, 

T5- 2,4-D @ 2 litre/ha, T6- 2,4-D @ 1 litre/ha,  

* In T7- Absolute control plot herbicide use restricted 
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Table.2 Effect of herbicide on major weed species with respect of days to Necrosis 

 

Treatment Necrosis of Major Weed flora on Dalpatsagar reservoir (Days) 

Eichhornia 

crassipes 

Pistia 

stratiotes 

Ipomoea 

aquatica 

Nelumbo 

nucifera 

Alternanthera 

philoxeroides 

Nymphaea 

rubra 

Cyperus 

javanicus  

T1 8.80 8.80 8.00 9.20 8.40 9.87 9.87 

T2 9.38 10.00 9.73 11.60 9.60 10.87 12.40 

T3 9.20 9.67 8.67 10.40 8.80 10.13 11.60 

T4 10.80 12.40 10.73 12.07 10.73 12.38 13.33 

T5 8.82 9.62 8.63 9.60 8.82 10.00 10.13 

T6 9.67 11.60 10.00 11.67 10.00 12.38 12.40 

SEm± 0.13 0.28 0.22 0.82 0.68 0.08 0.38 

CD 

(P=0.05) 

0.43 0.82 0.68 0.48 0.75 0.28 1.20 

T1- Glyphosate @ 2.0 litre/ha, T2- Glyphosate @ 1.0 litre/ha, T3- paraquat @ 2.0 kg/ha, T4- paraquat @ 1.0 kg/ha, 

T5- 2,4-D @ 2 litre/ha, T6- 2,4-D @ 1 litre/ha,  

* In T7- Absolute control plot herbicide use restricted 
 

 

Table.3 Effect of herbicide on major weed species with respect of days to Dying 

 

Treatment Dying of Major Weed flora on Dalpatsagar reservoir (Days) 

Eichhornia 

crassipes 

Pistia 

stratiotes 

Ipomoea 

aquatica 

Nelumbo 

nucifera 

Alternanthera 

philoxeroides 

Nymphaea 

rubra 

Cyperus 

javanicus  

T1 14.73 15.47 14.80 16.40 14.40 14.27 17.93 

T2 18.27 16.67 16.73 19.60 17.73 19.87 20.93 

T3 16.67 16.53 16.67 18.53 17.27 18.13 18.47 

T4 18.80 18.67 19.31 20.93 18.67 21.33 21.67 

T5 16.13 15.60 16.20 17.07 16.73 17.07 19.40 

T6 18.77 16.93 17.53 20.53 18.07 20.67 20.93 

SEm± 0.56 0.06 0.57 0.21 0.86 0.89 0.62 

CD 

(P=0.05) 

1.15 0.19 1.43 0.69 2.62 2.68 1.96 

T1- Glyphosate @ 2.0 litre/ha, T2- Glyphosate @ 1.0 litre/ha, T3- paraquat @ 2.0 kg/ha, T4- paraquat @ 1.0 kg/ha, 

T5- 2,4-D @ 2 litre/ha, T6- 2,4-D @ 1 litre/ha,  

* In T7- Absolute control plot herbicide use restricted 
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Table.4 Effect of herbicide on weed density (plants/m
2
) at 5 days after herbicides application 

 
Treatment Major Weed flora on Dalpatsagar reservoir 

Eichhornia 

crassipes 

Pistia 

stratiotes 

Ipomoea 

aquatica 

Nelumbo 

nucifera 

Alternanthera 

philoxeroides 

Nymphaea 

rubra 

Cyperus 

javanicus  

T1 2.60 

(6.3) 

2.38 

(6.64) 

1.96 

(3.42) 

1.45 

(1.88) 

2.12 

(4.0) 

1.33 

(1.67) 

0.71 

(0.00) 

T2 2.77 

(7.2) 

2.62 

(4.2) 

2.26 

(4.66) 

1.62 

(2.21) 

2.17 

(4.33) 

1.69 

(2.55) 

1.00 

(0.66) 

T3 2.74 

(7.06) 

2.46 

(5.65) 

2.24 

(4.53) 

1.52 

(1.88) 

2.16 

(4.22) 

1.65 

(2.33) 

0.71 

(0.00) 

T4 3.21 

(9.93) 

2.73 

(7.06) 

2.42 

(5.42) 

1.69 

(2.24) 

2.36 

(5.16) 

1.77 

(2.67) 

1.22 

(1.53) 

T5 2.69 

(6.83) 

2.43 

(5.54) 

2.20 

(4.55) 

1.47 

(1.74) 

2.13 

(4.21) 

1.44 

(1.89) 

0.71 

(0.00) 

T6 2.83 

(7.63) 

2.84 

(7.63) 

2.37 

(5..21) 

1.64 

(2.33) 

2.33 

(4.99) 

1.74 

(2.55) 

1.10 

(1.00) 

T7 3.46 

(11.53) 

2.85 

(7.63) 

2.83 

(7.55) 

1.70 

(2.44) 

2.39 

(5.33) 

2.05 

(3.78) 

1.44 

(2.66) 

SEm± 0.18 0.36 0.18 0.23 0.22 0.18 0.39 

CD 

(P=0.05) 

0.55 NS NS NS NS NS NS 

T1- Glyphosate @ 2.0 litre/ha, T2- Glyphosate @ 1.0 litre/ha, T3- paraquat @ 2.0 kg/ha, T4- paraquat @ 1.0 kg/ha, 

T5- 2,4-D @ 2 litre/ha, T6- 2,4-D @ 1 litre/ha,T7- Absolute control (herbicide use restricted) 

 

 

Table.5 Effect of herbicide on weed density (plants/m
2
) at 20 days after herbicides application 

 
Treatment Major weed flora on Dalpatsagar reservoir 

Eichhornia 

crassipes 

Pistia 

stratiotes 

Ipomoea 

aquatica 

Nelumbo 

nucifera 

Alternanthera 

philoxeroides 

Nymphaea 

rubra 

Cyperus 

javanicus  

T1 1.68 

(2.4) 

1.20 

(1.1) 

1.27 

(1.3) 

0.95 

(0.53) 

1.27 

(1.53) 

1.13 

(0.86) 

0.71 

(0.00) 

T2 1.75 

(2.63) 

1.26 

(1.1) 

1.41 

(1.53) 

1.27 

(1.3) 

1.46 

(1.93) 

1.27 

(1.3) 

0.77 

(0.1) 

T3 1.71 

(2.5) 

1.26 

(1.26) 

1.30 

(1.4) 

1.24 

(1.2) 

1.39 

(1.73) 

1.27 

(1.3) 

0.77 

(0.1) 

T4 1.88 

(3.06) 

1.73 

(2.63) 

1.62 

(2.2) 

1.40 

(1.53) 

1.62 

(2.2) 

1.38 

(1.43) 

0.88 

(0.33) 

T5 1.69 

(2.53) 

1.24 

(1.2) 

1.27 

(1.3) 

1.12 

(0.86) 

1.35 

(1.53) 

1.21 

(1.1) 

0.71 

(0.00) 

T6 1.76 

(2.73) 

1.27 

(1.3) 

1.54 

(2.26) 

1.29 

(1.33) 

1.55 

(1.86) 

1.35 

(1.53) 

0.71 

(0.00) 

T7 3.37 

(10.93) 

2.58 

(6.2) 

2.70 

(6.83) 

1.86 

(2.96) 

1.86 

(2.96) 

1.64 

(2.2) 

1.03 

(0.76) 

SEm± 0.02 0.001 0.01 0.06 0.03 0.02 0.03 

CD (P=0.05) 0.06 0.03 0.02 0.18 0.09 0.08 0.11 

T1- Glyphosate @ 2.0 litre/ha, T2- Glyphosate @ 1.0 litre/ha, T3- paraquat @ 2.0 kg/ha, T4- paraquat @ 1.0 kg/ha, 

T5- 2,4-D @ 2 litre/ha, T6- 2,4-D @ 1 litre/ha,T7- Absolute control (herbicide use restricted) 
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Table.6 Effect of herbicide on weed dry weight (g.) at 5 days after herbicides application 

 
Treatment Major Weed flora on Dalpatsagar reservoir 

Eichhornia 

crassipes 

Pistia 

stratiotes 

Ipomoea 

aquatica 

Nelumbo 

nucifera 

Alternanthera 

philoxeroides 

Nymphaea 

rubra 

Cyperus 

javanicus  

T1 3.45 

(11.51) 

1.72 

(2.99) 

2.00 

(3.52) 

2.65 

(8.43) 

2.32 

(4.95) 

2.36 

(6.47) 

0.71 

(0.00) 

T2 3.74 

(13.62) 

2.12 

(4.12) 

2.24 

(4.51) 

3.12 

(9.39) 

2.56 

(6.1) 

3.15 

(9.84) 

1.31 

(1.94) 

T3 3.49 

(12.00) 

2.10 

(4.20) 

2.16 

(4.28) 

3.08 

(9.12) 

2.47 

(5.81) 

3.12 

(9.41) 

0.71 

(0.00) 

T4 3.99 

(15.50) 

2.59 

(6.28) 

2.60 

(6.32) 

3.56 

(12.28) 

2.65 

(6.60) 

3.59 

(12.56)2 

1.63 

(3.84) 

T5 3.47 

(11.73) 

1.98 

(4.26) 

2.13 

(4.21) 

2.96 

(8.31) 

2.42 

(5.37) 

2.40 

(6.73) 

0.71 

(0.00) 

T6 3.84 

(14.43) 

2.27 

(4.86) 

2.24 

(4.62) 

3.22 

(9.94) 

2.57 

(6.23) 

3.33 

(10.86) 

1.50 

(2.98) 

T7 4.10 

(16.45) 

3.02 

(8.61) 

2.76 

(7.22) 

3.61 

(12.69) 

2.75 

(7.06) 

3.77 

(13.71) 

1.78 

(4.91) 

SEm± 0.22 0.36 0.20 0.41 0.16 0.37 0.68 

CD 

(P=0.05) 

NS NS NS NS NS NS NS 

T1- Glyphosate @ 2.0 litre/ha, T2- Glyphosate @ 1.0 litre/ha, T3- paraquat @ 2.0 kg/ha, T4- paraquat @ 1.0 kg/ha, 

T5- 2,4-D @ 2 litre/ha, T6- 2,4-D @ 1 litre/ha,T7- Absolute control (herbicide use restricted) 

 
Table.7 Effect of herbicide on weed dry weight (g.) at 20 days after herbicides application 

 
Treatment Major Weed flora on Dalpatsagar reservoir 

Eichhornia 

crassipes 

Pistia 

stratiotes 

Ipomoea 

aquatica 

Nelumbo 

nucifera 

Alternanthera 

philoxeroides 

Nymphaea 

rubra 

Cyperus 

javanicus  

T1 2.18 

(4.46) 

1.30 

(1.41) 

1.36 

(1.63) 

1.31 

(1.94) 

1.50 

(2.13) 

1.55 

(2.31) 

0.71 

(0.00) 

T2 2.31 

(4.86) 

1.55 

(2.33) 

1.55 

(2.36) 

1.84 

(3.67) 

1.67 

(2.78) 

1.97 

(4.29) 

0.71 

(0.00) 

T3 2.25 

(4.67) 

1.45 

(1.91) 

1.51 

(2.11) 

1.84 

(3.58) 

1.62 

(2.65) 

1.93 

(4.35) 

0.71 

(0.00) 

T4 2.99 

(8.52) 

1.77 

(2.67) 

2.00 

(3.55) 

2.21 

(5.63) 

2.30 

(4.89) 

2.62 

(6.49) 

1.23 

(1.56) 

T5 2.25 

(4.91) 

1.31 

(1.41) 

1.49 

(2.06) 

1.76 

(3.13) 

1.60 

(2.46) 

1.76 

(3.18) 

0.71 

(0.00) 

T6 2.36 

(5.31) 

1.66 

(2.35) 

1.78 

(2.74) 

2.07 

(3.82) 

1.95 

(3.39) 

2.00 

(4.43) 

1.14 

(1.17) 

T7 3.79 

(13.94) 

2.83 

(7.53) 

2.44 

(5.49) 

3.28 

(10.36) 

2.34 

(5.09) 

3.13 

(9.44) 

1.35 

(2.16) 

SEm± 0.24 0.32 0.34 0.55 0.38 0.54 0.02 

CD 

(P=0.05) 

0.74 NS NS NS NS NS 0.08 

T1- Glyphosate @ 2.0 litre/ha, T2- Glyphosate @ 1.0 litre/ha, T3- paraquat @ 2.0 kg/ha, T4- paraquat @ 1.0 kg/ha, 

T5- 2,4-D @ 2 litre/ha, T6- 2,4-D @ 1 litre/ha,T7- Absolute control (herbicide use restricted) 
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Table.8 Weed control efficiency of different treatments 

 

Treatment Weed control efficiency (%) 

Eichhornia 

crassipes 

Pistia 

stratiotes 

Ipomoea 

aquatica 

Nelumbo 

nucifera 

Alternanthera 

philoxeroides 

Nymphaea 

rubra 

Cyperus 

javanicus 

Mean 

5 DAS 20 

DAS 

5 

DAS 

20 

DAS 

5 

DAS 

20 

DAS 

5 

DAS 

20 

DAS 

5 

DAS 

20 

DAS 

5 

DAS 

20 

DAS 

5 DAS 20 

DAS 

T1 30.03 78.01 65.27 81.27 51.25 70.31 33.57 81.26 29.89 58.15 52.81 75.53 76.59 76.30 63.80 

T2 17.20 55.14 52.15 69.06 37.53 57.01 26.00 64.58 13.60 45.38 28.23 54.56 50.49 45.37 45.45 

T3 27.05 65.50 51.22 74.63 40.72 61.57 28.13 65.44 17.71 47.94 31.36 53.92 56.19 52.78 50.51 

T4 5.78 38.88 27.06 64.54 12.47 35.34 3.23 45.66 6.52 3.93 8.39 31.25 21.79 29.63 23.89 

T5 28.69 76.78 52.52 80.27 41.69 62.48 34.52 69.79 23.94 51.67 50.91 66.31 72.89 74.35 51.70 

T6 12.28 61.91 43.55 68.79 36.01 50.09 21.67 63.13 11.76 33.40 20.79 53.07 39.31 13.43 37.80 

T7 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

SEm± 0.75 0.38 3.54 1.67 2.65 2.20 0.37 3.98 3.06 2.57 0.61 5.44 2.87 10.95  

CD 

(P=0.05) 

3.01 2.51 14.05 6.64 10.53 7.84 2.44 13.83 7.18 8.22 1.93 9.32 6.81 43.52  

T1: Glyphosate @ 2.0 litre/ha, T2: Glyphosate @ 1.0 litre/ha, T3: Paraquat @ 2.0 kg/ha, T4: Paraquat @ 1.0 kg/ha, T5:2,4-D @ 2 litre/ha, T6:2,4-D @ 1 litre/ha, 

T7: Absolute control 
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Highest weed density was observed with 

Absolute control at both 5 and 20 DAS (Days 

After Spray), the reduction of weed density 

was lowest due to herbicide use restricted on 

weed population. The maximum density of 

weed (Plants/m
2
) was reduced with 

Glyphosate @ 2.00 litre/ha on Eichhornia 

crassipes (2.4), Pistia stratiotes (1.1), 

Ipomoea aquatic (1.3), Nelumbo nucifera 

(0.53), Alternanthera philoxeroides (1.53), 

and Nymphaea rubra (0.86). Similarly, 2,4-D 

@ 2.00 litre/ha reduced weed density 

significantly. Weed dry weight was also 

recorded highest at 5 and 20 DAS (Days After 

Spray) with Absolute control treatment. The 

reduction of dry weight was also found same 

trend as weed density, reduction of dry weight 

(g) was highest with Eichhornia crassipes 

(4.46g), Pistia stratiotes (1.41g), Ipomoea 

aquatic (1.63g), Nelumbo nucifera (1.94g), 

Alternanthera philoxeroides (2.13g), and 

Nymphaea rubra (2.31g) with Glyphosate @ 

2.00 litre/ ha followed by 2,4-D @ 2.00 

litre/ha.Weed control efficiency was 

significantly higher in Pistia stratiotes 

(81.27%) and Nelumba nucifera (81.26%) 

with Glyphosate @ 2.00 litre/ha at 5 and 20 

DAS. Mean Weed control efficiency was 

higher (63.80%) with Glyphosate @ 2.00 

litre/ha among all weed species followed by 

2,4-D @ 2.00 litre/ha. This can be proved that 

Glyphosate @ 2.00 litre/ha was much 

effective herbicides to control aquatic weed 

population than other herbicides followed by 

2,4-D @ 2.00 litre/ha. 
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