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Weed flora associated in soybean (Glycine max (L.) 

Merr.) under Kymore Plateau and Satpura hills of 

Madhya Pradesh 
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Abstract 
A field experiment was conducted during kharif 2016 and 2017 at the Research Farm, Department of 

Agronomy, Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur (M.P.). The investigation was aimed to 

study of various weed flora found in soybean under Kymore Plateau & Satpura Hills Zone of Madhya 

Pradesh. The ten weed control treatments comprising of four doses of propaquizafop + imazethapyr 

mixture (47+66, 50+70, 53+74, 56+78 g/ha), sodium acifluorfen + clodinofop- propargyl mixture 

(165+80 g/ha), alone application of propaquizafop (75 g/ha) and imazethapyr (100 g/ha) as post 

emergence, hand weeding twice at 20 and 40 DAS, weed free and weedy check, were laid out in 

randomized block design with four replications. Different weed flora observed in experimental field were 

classified as monocot like Echinochloa colona, Dinebra retroflexa, Cyperus rotundus, Cynodon dactylon 

and dicots like Eclipta alba, Mollugo pentaphylla, Alternanthera philoxeroides. The study also indicated 

that the infestation was maximum by monocot weeds (74.62 and 75.12%) in comparison to dicot weeds 

(25.38 and 24.88%) in soybean. The higher relative density (33.09 and 33.46%) was reported in case of 

Echinochloa colona followed by Dinebra retroflexa (23.04 and 23.25%) respectively, which had highest 

among other weeds under Kymore Plateau & Satpura Hills Zone of Madhya Pradesh. Application of 

propaquizafop + imazethapyr mixture at 56+78 g/ha as post-emergence recorded lower dry weight of 

monocot weed (5.99 and 4.71 g/m2) and dicot weeds (2.77 and 2.35 g/m2) with 95.20 and 95.92% weed 

control efficiency being statistically at par with hand weeding twice and weed free plots during both 

kharif season 2016 and 2017. 
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Introduction 

Soybean is an important oilseed crop and plays a vital role in sustaining the oilseed production 

in India. Madhya Pradesh is known as soybean bowl of India, contributing about 65-70% of 

total soybean production in India. In the cultivation of crop, losses due to weeds are one of the 

major limiting factors. Weed compete with crop for light, moisture and nutrients during critical 

period of crop weed competition. Soybean is found very sensitive to early weed competition. 

First 30 days after sowing of soybean is critical with their respect to weed-crop competition. 

Soybean being a rainy season crop is heavily infested with many grasses and broad leaf weeds. 

It suffers a lot from a number of weeds such as Trianthema portulacastrum, Digera arvensis, 

Digiteria sanguinalis, Echinochloa colona, Dactyloctenium aegyptium (Kewat, 1998) [6]. 

Panda et al. (2015) [10] reported from Jabalpur that Grassy weeds were predominant (76.25%) 

in the experimental field as compared with broad leaved weeds (23.75%) however, 

Echinochloa colona (33.90%) and Dinebra retroflexa (23.90%) were predominant in soybean. 

The other weeds (Cyperus rotundus, Cynodon dactylon, Alternanthera philoxeroides, Eclipta 

alba and Mollugo pentaphylla were also present. Lal et al. (2017) [8] observed that 

experimental field of soybean was infested with monocot weeds like Echinochloa colona 

(29.28%), Dinebra retroflexa (35.85%), Cyperus iria (1.65%) and dicot weeds like Euphorbia 

geniculata (24.67%), Phyllanthus niruri (8.53%) and Commelina benghalensis (2.63%). If 

weed are not control in time, they caused yield reduction in the ranged of 58 to 85 per cent, 

depending upon the types and intensity of weeds (Kewat et al., 2000) [7]. Whereas, Gidesa and 

Kebede (2018) [4] recorded maximum seed yield reduction due to weed infestations (78.50%) 

in soybean. Due to change in climate and shift in agricultural practices, new species of weeds 

are also emerging as a threat for cultivation of soybean. Therefore, the present experiment was 

conducted to know the present status of weed flora in soybean under Jabalpur district of 

Kymore Plateau and Satpura Hills Zone of Madhya Pradesh. 
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Materials and Methods 

A field experiment was conducted during kharif season of 

2016 and 2017 at the Research Farm, Department of 

Agronomy, Jawaharlal Nehru Krishi Vishwa Vidyalaya, 

Jabalpur (M.P.). The farm is situated under Kymore Plateau 

and Satpura hills of Northern Madhya Pradesh (23010' North 

latitude and 79056' East longitude at an altitude of 411.78 

meters above mean sea level). Agro- ecological Jabalpur is 

characterized by humid and sub-tropical climate. The total 

amount of rainfall received during crop season of 2016-17 

and 2017-18 was 1192.20 and 886.30 mm, respectively and it 

was equally distributed in 55 and 36 rainy days rainfall during 

two consecutive crop season. The soil of experimental field 

was Vertisol with neutral pH (7.1 and 7.3), medium in organic 

carbon 

(0.60 and 0.62) and medium in available nitrogen (368 and 

367 kg/ha) and medium in available phosphorus (15.64 and 

15.72 kg/ha) and medium in available potassium (323.05 and 

323.35 kg/ha). The experiment consisted 10 treatment 

replicated four times in Randomized Block Design. The 

treatment were four doses of Propaquizafop + Imazethapyr 

mixture (47+66, 50+70, 53+74, 56+78 g/ha), sodium 

acifluorfen + clodinofop-propargyl mixture (165+80 g/ha), 

alone application of propaquizafop (75 g/ha) and imazethapyr 

(100 g/ha) as post emergence, hand weeding twice at 20 and 

40 DAS, weedy check and weed free. The recommended dose 

of fertilizer (RDF) for soybean was 20:60:20 kg N:P2O5 

:K2O /ha which supplied through urea, single super phosphate 

and muriate of potash. The entire quantity of nitrogen, 

phosphorus and potassium were applied as basal in the 

furrow uniformly in all the treatments. Sowing of soybean 

variety JS 97-52 was done manually at the rate of 80 kg/ha 

using normal package of practices for soybean. Weeds were 

allowed to grow with Soybean. The observations on weeds 

were recorded species wise at 15 DAS which is the most 

critical period for crop weed competition. The observations 

on weeds were taken manually by using quadrat of 0.25 

square meter (0.5 m x 0.5 m). Quadrat was randomly placed 

at four places in weed infested plots to calculate the weed 

indices. The different weed indices were worked out as per 

the formulas suggested by Walia (2009) [16]. Along with the 

relative density of individual weed was worked out as per 

formula proposed by Maszura et al. (2018) [9]. 

 

 
Total number of individuals of species in all the quadrates 

Density/m2 = 

Total number of weeds in quadrats plotted 
 

The quadrat size 0.5 × 0.5 m2 is used, then value is multiply 

by 4 to get density/m2. 

 
Number of individuals of the same species 

Relative Density (%) =     x 100 

Number of individuals of all species 

 

Table 1: Status of weed flora associated with soybean at different years 
 

Weed flora 
Bhan and 

Kewat (2003) [1] 

Singh and 

Rajkumar (2008) [14] 

Upadhyay et al. 

(2012) [15] 

Dubey  

et al. 

(2013) [3] 

Panda 

et al. 

(2015) [10] 

Sandil et al. 

(2015) [13] 

Patidar et 

al. (2019) [12] 

Patel 

et al. 

(2019) [11] 

Echinochloa colona - + + + + + + + 

Echinochloa 

crusgalli 
+ - - - - - - - 

Dinebra retroflexa - + + + + - - + 

Cyperus iria - - + + - - + - 

Cyperus rotundus + + - - + + - + 

Cynodon dactylon + - - - + - - - 

Eclipta alba + - + - + + + - 

Commelina 

benghalensis 
- - - + - + - - 

Commelina 

communis 
+ - - - - - - - 

Alternanthera 

philoxeroides 
- - + + + + - - 

Ageratum 

conyzoides 
+ - - - - - - - 

Mollugo pentaphylla - + - - + - + + 

Cyanotis auxiliaries + - - - - - - - 

Cichorium intybus + - - - - - + - 

Phyllanthus niruri + - - - - - - - 

Phyllanthus urinaria - - - - - - + - 

Parthenium 

hysterophorus 
+ - - - - - - - 

Lindernia ciliate - + - - - - - + 

* + sign denotes weed present and - sign denotes weed absent 

 

Weed control efficiency (WCE) was calculated with the help 

of formula suggested by Das (2008) [2] and expressed in 

percentage: 

 

 

Where, DMC is the dry matter of weeds in control plot and 

DMT is the dry matter of weeds in treated plot. 

The data obtained during course of investigation were 

subjected to statistical analysis as outlined by Gomez and 

Gomez (1984) [5] 

The treatment after mean were tested by using ‘F’ test and 

critical differences 5% probability. 
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Results and Discussion 

Status of weed flora 

Weed flora in experimental field, monocot weeds like 

Echinochloa colona, Dinebra retroflexa, Cyperus rotundus, 

Cynodon dactylon and dicot weeds like Eclipta alba, Mollugo 

pentaphylla, Alternanthera philoxeroides were observed at 

Jabalpur district of Kymore Plateau & Satpura Hills Zone of 

Madhya Pradesh. 

 

Density and Relative density of weed 

It is obvious from the data that the density (215.34 and 206.00 

no./m2) and relative density (74.62 and 75.12%) of monocot 

weeds was higher in comparison to the dicot weeds (73.25 

and 68.24 no./m2) and (25.38 and 24.88%) in soybean at 

Jabalpur district during both kharif season 2016 and 2017, 

respectively. However, the monocot weeds, Echinochloa 

colona (95.50 and 91.75 no./m2) and (33.09 and 33.46%) 

along with Dinebra retroflexa (66.50 and 63.75 no./m2) and 

(23.04 and 23.25%) were predominant in soybean. The other 

monocot weeds like Cyperus rotundus (35.17 and 33.00 

no./m2) and (12.19 and 12.03%), Cynodon dactylon (18.17 

and 17.50 no./m2) and (6.30 and 6.38%) along with dicot 

weeds like Mollugo pentaphylla (27.58 and 25.00 no./m2) and 

(9.56 and 9.12%), Eclipta alba (23.50 and 22.91 no./m2) and 

(8.14 and 8.35%) and Alternanthera philoxeroides (22.17 and 

20.33 no./m2) and (7.68 and 7.41%) also marked their 

presence in lesser numbers during both kharif season in 

soybean 

(Table 2). The similar results were also reported by Panda et 

al. (2015) [10]. 

Weed dry weight 

Weed dry weight at 15 days after application (DAA) was 

recorded significantly lower in all the herbicidal treatments as 

compared to weedy check (control plot). Maximum dry 

weight of monocot weeds viz., Echinochloa colona, Dinebra 

retroflexa, Cyperus rotundus, Cynodon dactylon (157.87 and 

150.04 g/m2) fb broad-leaf weeds like- Eclipta alba, 

Alternanthera philoxeroides, Mollugo pentaphylla 

and 22.92 g/m2) were recoded under control plot, where 

weeds did not controlled by any means. But, there was 

identical reduction in the dry weight of weeds, when weed 

control treatments were adopted. Post-emergence application 

of the lowest dose of pre-mixture propaquizafop + 

imazethapyr (47+66 g/ha) caused appreciable reduction in dry 

weight of monocot weeds (21.99 and 19.69 g/m2) along 

with dicot weeds (9.87 and 7.71 g/m2) as compared to sodium 

acifluorfen + clodinofop-propargyl (165+80 g/ha), 

propaquizafop (75 g/ha) and imazethapyr (100 g/ha) during 

both the years (Table 3). However, the dry weight of weeds 

was further arrested with corresponding increase in dose 

being lower monocot weeds (5.99 and 4.71 g/m2) and dicot 

weeds (2.77 and 2.35 g/m2) when it was applied at higher rate 

56+78 g/ha and proved significantly superior over 

propaquizafop + imazethapyr (53+74 and 50+70 g/ha), 

sodium acifluorfen + clodinofop-propargyl (165+80 g/ha), 

propaquizafop (75 g/ha) and imazethapyr (100 g/ha) being at 

par to weed free and hand weeded plots during both the years 

(Table 3). The similar views were also endorsed by Panda et 

al. (2015) [10]. 

 

Table 2: Density and relative density of weeds in soybean during both Kharif season 2016 and 2017. 
 

Weed flora 
Density of weeds (no./m2) Relative density (%) 

2016 2017 2016 2017 

Monocot weeds 

Echinochloa colona 95.50 91.75 33.09 33.46 

Dinebra retroflexa 66.50 63.75 23.04 23.25 

Cyperus rotundus 35.17 33.00 12.19 12.03 

Cynodon dactylon 18.17 17.50 6.30 6.38 

Sub-total 215.34 206.00 74.62 75.12 

Dicot weeds 

Eclipta alba 23.50 22.91 8.14 8.35 

Mollugo pentaphylla 27.58 25.00 9.56 9.12 

Alternanthera philoxeroides 22.17 20.33 7.68 7.41 

Sub-total 73.25 68.24 25.38 24.88 

Total 288.59 274.24 100.00 100.00 

 

Weed control efficiency 

The weed control efficiency (82.55 and 84.16%) recorded 

when propaquizafop + imazethapyr was applied at the lowest 

dose (47+66 g/ha) caused significant increase during both the 

year. But, it was further increased with increase in dose of 

propaquizafop + imazethapyr at 50+70 g/ha (88.03 and 

89.36%) being higher when it was applied propaquizafop + 

imazethapyr at 53+74 g/ha (92.04 and 93.19%) than sodium 

acifluorfen + clodinofop-propargyl mixture applied at 165+80 

g/ha (80.23 and 81.87%) and alone application of imazethapyr 

at 100 g/ha (85.89 and 86.74%) along with propaquizafop at 

75 g/ha (79.47 and 81.11%) in comparison to propaquizafop + 

imazethapyr mixture due to poor activity against weeds. 

However, application of propaquizafop + imazethapyr at its 

higher dose (56+78 g/ha) recorded higher weed control 

efficiency (95.20 and 95.92%) and found at par with hand 

weeding twice because it curbed the growth of monocot and 

dicot weeds and it was proved significantly superior 
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Table 3: Effect of weed control treatments on dry weight weeds and weed control efficiency during kharif 2016 and 2017. 
 

Treatment Dose(g/ha) Monocot 
*Dry weight of weeds (g/m2) at 15 DAA 

WCE (%) 
Dicot Total weeds 

  2016 2017 2016 2017 2016 2017 2016 2017 

T1 Propaquizafop + Imazethapyr 47+66 
4.74 

(21.99) 

4.49 

(19.69) 

3.22 

(9.87) 

2.87 

(7.71) 

5.69 

(31.85) 

5.28 

(27.40) 
82.55 84.16 

T2 Propaquizafop + Imazethapyr 50+70 
3.92 

(14.88) 

3.66 

(12.89) 

2.73 

(6.96) 

2.45 

(5.52) 

4.73 

(21.84) 

4.35 

(18.41) 
88.03 89.36 

T3 Propaquizafop + Imazethapyr 53+74 
3.21 

(9.81) 

2.89 

(7.83) 

2.28 

(4.71) 

2.11 

(3.95) 

3.88 

(14.52) 

3.50 

(11.78) 
92.04 93.19 

T4 Propaquizafop + Imazethapyr 56+78 
2.55 

(5.99) 

2.28 

(4.71) 

1.81 

(2.77) 

1.69 

(2.35) 

3.04 

(8.76) 

2.75 

(7.06) 
95.20 95.92 

T5 Sodium-acifluorfen + 

Clodinofop- propargyl 
165+80 

5.37 

(28.35) 

5.05 

(24.98) 

2.87 

(7.72) 

2.62 

(6.38) 

6.05 

(36.07) 

5.64 

(31.36) 
80.23 81.87 

T6 Propaquizafop 75 
4.42 

(19.06) 

4.12 

(16.45) 

4.35 

(18.40) 

4.09 

(16.22) 

6.16 

(37.46) 

5.76 

(32.67) 
79.47 81.11 

T7 Imazethapyr 100 
4.64 

(20.99) 

4.38 

(18.68) 

2.29 

(4.76) 

2.18 

(4.25) 

5.12 

(25.75) 

4.84 

(22.93) 
85.89 86.74 

T8 Hand Weeding 
20 & 40 

DAS 

1.03 

(0.56) 

0.95 

(0.40) 

0.92 

(0.35) 

0.81 

(0.15) 

1.19 

(0.91) 

1.02 

(0.55) 
99.50 99.68 

T9 Weedy check - 
12.58 

(157.87) 

12.27 

(150.04) 

5.01 

(24.61) 

4.84 

(22.92) 

13.53 

(182.48) 

13.17 

(172.96) 
0.00 0.00 

T10 Weed free - 
0.71 

(0.00) 

0.71 

(0.00) 

0.71 

(0.00) 

0.71 

(0.00) 

0.71 

(0.00) 

0.71 

(0.00) 
100.00 100.00 

CD (p=0.05) - 0.59 0.73 0.30   0.24 0.60 0.84 - - 

* Figures in parenthesis are the original values, DAA = Days after application 

 

to all the herbicidal treatments as compared to weed free and 

two hand weeded plots, during both the years (Table 3). 

Excellent reduction in dry matter production of grassy, sedge 

and broad leaves weeds under former treatments could be 

assigned the reason for higher weed control efficiency under 

the former treatments. The similar results were also reported 

by Panda et al. (2015) [10] and Patel et al. (2019) [11]. 

Hence, the weed flora differed from the previously reported 

species as mention above. During the studies, it was also 

noticed that due to changing climatic conditions and alteration 

of agricultural practices, the weed flora once considered as 

minor are becoming major threat in the profitable cultivation 

of soybean. The dominance of weed flora over a crop after a 

certain period of time may adversely affect the crop as well as 

the environment. 

 

Conclusion 

It was concluded that Echinochloa colona was found as the 

most dominating weed in soybean followed by Dinebra 

retroflexa in Kymore Plateau & Satpura Hills Zone of 

Madhya Pradesh.  
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