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The experiment reported herein was undertaken at the Teaching and Research Farm of Kogi State 

University, Anyigba (Lat. 7° 29 N; Long. 7° 11 E) between June and December, 2016 to evaluate the 
response of three varieties of soybean (Glycine max L. Merrill) and two species of weeds (Cyperus 
rotundus and (Euphorbia heterophylla) to a herbicide mixture (Metolachlor + Metobromuron). Soybean 
is a valuable food source most especially on account of its high protein content. But the major limiting 
factor to its economic production is weed infestation. In spite of wide acceptability of herbicides as a 
potent weapon in combating weed menace, there are numerous reports on some weed species 
escaping the devastating effects of herbicides. Therefore the objective of this study was to assess the 
response of selected soybean varieties and two weed species to ascertain their susceptibility or 
otherwise to recommended herbicide mixture. In this study, the experimental design used was the split 
plot in randomized complete block replicated four times. After ploughing and harrowing, the land was 
divided into four blocks. Herbicide was applied to two blocks while the other two blocks were free of 
herbicide treatment. The four blocks were further divided into four sub-plots and each plot consisted of 
five rows. The seeds of the plant species were sown in each of the rows. Results indicated that 
phytotoxicity of the herbicide was more glaring on TGX 1670-1E with respect to percentage emergence, 
plant height, number of pods/plant, 100-seed weight and grain yield/ha. In relation to the above plant 
parameters, TGX 1479-1E was observed to be moderately tolerant while TGX 1807-19E was very tolerant 
to the herbicide mixture. Inspite of the fact that TGX 1807-19E displayed a high degree of tolerance to 
the herbicide mixture, the highest grain yield/ha was obtained from TGX 1670-1F in plots that did not 
receive the herbicide mixture. The two weed species evaluated were not in any way affected by the 
herbicide phytotoxicity. Where TGX 1670-1F is to be grown and Cyperus rotundus and Euphorbia 
heterophylla dominate the weed flora, the herbicide mixture (Metolachlor + Metobromuron) should not 
be applied.  
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INTRODUCTION 
 
Soybean (Glycine max (L.) Merrill) belongs to the family 
fabaceae and the subfamily papilionoidae. It is an 
important grain legume and source of vegetable protein 

[Anonymous, 1994]. Soybean is a source of fodder and 
helps to improve soil fertility by contributing soil N through 
nitrogen fixation [Kureh et al., 2005]. Soybean has  
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diverse uses and is often referred to as “wonder beans”. 
It is used as protein and oil source to supplement 
vegetable needs in human diet [Gururaj and Krishma, 
1998]. The use of soybean in the feed and food products 
has increased steadily over the past decades [Orthofer 
and Liu, 2002]. It occupies an important position among 
the grain legumes due to its high protein content. 
Soybean is an excellent protein supplement for enriching 
cereal diet [IITA (International Institute of Tropical 
Agriculture, 2011)]. The United States of America is the 
leading producer of soybean [Food and Agricultural 
Organisation (FAO), 2012]. Other important producers 
are Indonasia, Korea and Thailand. In spite of its 
numerous uses to which it is put, soybean optimum 
production is severely hampered by weed infestation 
[Lokras and Singh, 2003]. In fact, of all the constraints 
limiting the production of crops in Nigeria, weeds appear 
to have the most deleterious effect causing significant 
yield reduction [Franc and Liu, 2010]. 

Undoubtedly, soybean is infested with numerous weed 
species in Anyigba. There are wide outcries by soybean 
producers of some weed species escaping the effect of 
some recommended herbicides. There are also reports of 
susceptibility of some soybean varieties to recommended 
herbicides. 

Therefore, the objective of this study was to evaluate 
the response of three varieties of soybean and two 
common weed species (Cyperus rotundus and Euphorbia 
heterophylla) found on soybean farms in Anyigba to 
recommended herbicide mixture of metolachlor and 
metobromuron (Galex 500 EC). 
 
 
MATERIALS AND METHODS 
 
Trial was conducted at the Teaching and Research farm 
of Kogi State University, Anyigba between June 22

nd
 and 

October 26
th
, 2018 in the derived guinea savanna 

ecological zone at latitude 7° 29 North and longitude 7° 

11 East. The experimental field measured 16 × 8 m (128 
m

2
). The experimental design was split-plot in 

Randomized complete block design (RCBD) with weed 
species in the main plot and soybean plants in the sub-
plot and replicated four times. The land was cleared of 
the initial vegetation and the thrash removed soon after. 
Soil samples were taken from different spots at varying 
depths, bulked and then taken to the laboratory 
(Department of Soil and Environmental Management, 
Kogi State University, Anyigba) for analysis. Result of the 
analysis showed that texturally, the soil was sandy loam. 
The land was then ploughed, harrowed and divided into 
four blocks. Two blocks received herbicidal treatment 
while the other two had no such treatment (Control). The 
four blocks were again divided into four sub plots with  

 
 
 
 
each plot consisting of five rows. The seeds of plant 
species used for the study were sown at a depth of 4cm 
in each of the rows. Herbicide mixture (metolachlor + 
metobromuron) at 3.0 kg a.i/ha was applied a day after 
sowing in the appropriate plots. Weed species identified 
in plots without dose of the herbicide mixture are shown 
in Table 1 while those identified in plots that received the 
herbicide mixture are shown in Table 2. 
 
 
RESULTS 
 
As shown in Table 3, the herbicide mixture had no 
significant effect on the emergence of the plant species 
evaluated but there was a significant interaction between 
the herbicide mixture and plant species. Considering the 
results obtained in the control plot, it was evident that the 
herbicide toxicity affected mostly TGX 1670 - 1F cultivar. 
The effect of herbicide toxicity was moderate on TGX 
1479 - 1E while TGX 1807-19E showed a high degree of 
tolerance to the herbicide mixture. The other plant 
species (weed species), C. rotundus and E. heterophylla 
were not affected by the herbicide mixture at all. This 
showed that the two weed species displayed a high 
degree of tolerance to the herbicide phytotoxicity. 

Table 4 shows that the effect of herbicide mixture was 
non-significant on plant height at maturity. However, 
there was a significant interaction between the herbicide 
mixture and the soybean varieties. Height of TGX 1807-
19E in both treated and untreated plots was basically the 
same, showing a high degree of tolerance to the 
herbicide mixture. While the response of TGX 1479-IE to 
the herbicide phytotoxicity was moderate, it was not so 
with TGX 1670 - IF as there was a significant difference 
in plant height in the treated plot (20.3 cm) as compared 
to that obtained in the untreated plot (48.4 cm). This 
showed that the variety (TGX 1670-IF) demonstrated a 
high degree of susceptibility to the herbicide mixture. 

As observed in Table 5, the herbicide mixture had no 
effect on TGX 1807–19E in respect of the number of 
pods per plant. While the mean number of pods produced 
by TGX 1479 - 1E per plant was 22.0 in the herbicide 
treated plot, it was 20.2 in the untreated plots indicating 
that it was moderately affected by the herbicide 
phytotoxicity. Pod yield per plant was severely depressed 
in TGX 1670-1F in the herbicide treated plots as 
compared to the untreated. Its pod yield per plant in plots 
that received herbicide treatment was 10.2, while it was 
31.0 in the untreated plots indicating that TGX 1670 - 1F 
demonstrated a high degree of susceptibility to the 
herbicide mixture. 

Table 6 shows that there was significant interaction 
between the herbicide mixture and the soybean varieties 
with respect to 100-seed weight. It was observed that the  
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Table 1. Predominant weed species in plots without dose of the herbicide mixture. 

 

Common name Scientific name Family  Remarks 

Cobblers pegs Bidens pilosa Asteraceae A 

Haemorrhage plant Aspilia africana Asteraceae P 

Goatweed Ageratum Conyzoides Asteraceae A 

Purple mutsedge Cyperus ratundes Cyperaceae P 

 Mariscus alternifalies Cyperaceae P 

Morning glory weed Impomoea involucrata Convolvulaceae P 

Spurge weed Euphorbia heterophylla Euphorbiaceae A 

Black sesame Hyptis spicigera Lamiaceae A 

Wild bush tea Leucas martinicensis Lamiaceae A 

Coffee senna Senna occidentalis Leguminosae A/B 

Broom weed Sida acuta Malvaceae P 

Wire weed Sida rhombifolia Malvaceae P 

Hibiscus bur Urena lobata Malvaceae P 

Sandpaper tree Ficus exasperata Moraceae P 

Common purslane Portulaca oleraceae Portulaceceae A 

Water leaf Talinum triangulare Portulaceceae P 

Black nightshade Solanum nigrum Solanaceae A/B 

Chinese bur Triumfeta rhomboidea Tiliaceae P 

Carpet grass Axonopus compressus Poaceae P 

Gamba grass Andropogon gayanus Poaceae P 

Finger grass  Chloris pilosa Poaceae A 

Hedgehog grass Cenchrus biflorus Poaceae A 
 

A = Annual, P = Perennial, A/B = Annual/Biennial. 
 
 

Table 2. Predominant Weed Species in plots that received dose of the herbicide mixture. 
 

Common name Scientific name Family  Remarks 

Horse purslane Trianthema portulacasrtrum Aizoaceae A 

Cobblers pegs Bidens pilosa Asteraceae A 

Starwort Synedrella nodiflora Asteraceae A 

Purple nutsedge Cyperus rotundus Cyperaceae P 

Yellow nutsedge Cyperus esculentus Cyperaceae P 

Copper-leaf plant Acalypha fimbriata Euphorbiaceae A 

Spurge weed Euphorbia heterophylla Euphorbiaceae A 

Carpet grass Axonopus compressus Poaceae P 

Finger grass Chloris pilosa Poaceae A 

Crabgrass  Digitaria horizontalis Poaceae A 
 

A = Annual, P = Perennial. 

 
 
results obtained on 100-seed weight from the soybean 
varieties evaluated differed from one another owing to 
phytotoxic effect of the herbicide applied. Based on the 
results obtained from 100-seed weight, TGX 1807-19E 

was found to be tolerant to the herbicide mixture. TGX 
1479-1E was moderately tolerant while TGX 1670 - 1F 
displayed a high degree of susceptibility to the herbicide 
mixture. 
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Table 3. Percentage emergence of plant species in plots with and without a dose of the herbicide mixture.  

 

Herbicide rate (kg/ha) Plant species Emergence (%) 

H1 TGX 1807 – 19E 49.0 

 TGX 1479 – 1E 30.3 

 TGX 1670 – 1E 18.0 

 Cyperus rotundus 48.0 

 Euphorbia heterophylla 44.3 

   

H0 TGX 1807 – 19E 48.4 

 TGX 1479 – 1E 42.6 

 TGX 1670 – 1E 41.7 

 Cyperus rotundus 44.7 

 Euphorbia heterophylla 43.8 
 

H1 = 3.0 kg ai/ha (metolachlor + metobromuron). H0 = No. herbicide treatment. Herbicide x plant species 
interaction F –LSD = 15.26. Plant species = Non – significant (0.05). Herbicide = Non – significant. 

 
 

Table 4. Plant height (cm) at maturity of soybean varieties in plots with and without herbicide mixture. 
 

Herbicide rate (kg/ha) Soybean varieties Plant height (cm) 

H1 TGX 1807 – 19E 41.4 

 TGX 1479 – 1E 40.8 

 TGX 1670 – 1F 20.3 

   

H0 TGX 1807 – 19E 41.0 

 TGX 1479 – 1E 46.3 

 TGX 1670 – 1F 48.4 
 

H1 = 3.0kg ai/ha (metolachlor + metobromuron). H0 = No. herbicide treatment. Herbicide x soybean varieties 

interaction F -LSD(0.05) = 8.86. Herbicide effect = Non - significant. Soybean varieties, F - LSD (0.05) = 8.86. 

 
 

Table 5. Number of pods/plant in the plots with and without the herbicide mixture. 

 

Herbicide rate (kg/ha) Soybean varieties Number of pods/plant 

H1 TGX 1807 – 19E 22.7 

 TGX 1479 – 1E 22.0 

 TGX 1670 – 1F 10.2 

   

H0 TGX 1807 – 19E 23.5 

 TGX 1479 – 1E 20.2 

 TGX 1670 – 1F 31.0 
 

H1 = 3.0kg ai/ha (metolachlor + metobromuron). H0 = No. herbicide treatment. Herbicide × soybean varieties 
interaction F -LSD(0.05) = 10.24. Herbicide effect = Non - significant. Soybean varieties, F - LSD(0.05) = 10.24. 

 
 
There was a significant interaction between the soybean 
varieties and the herbicide mixture in relation to the grain 
yield per hectare. The soybean grain yield per hectare 
was highest (356.0kg/ha) with TGX 1670 - 1F which 

incidentally displayed high level of phytotoxicity to the 
applied herbicide mixture (Table 7). Its grain yield per 
hectare in the treated plot was 98.62kg/ha. It was also 
clearly shown in Table 7 that TGX 1807 - 19E was very  
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Table 6. 100 - Seed weight per soybean variety in the plots with and without herbicide mixture.  

 

Herbicide rate (kg/ha) Soybean varieties 100–seed weight (j) 

H1 TGX 1807 – 19E 16.14 

 TGX 1479 – 1E 13.50 

 TGX 1670 – 1F 9.48 

   

H0 TGX 1807 – 19E 16.23 

 TGX 1479 – 1E 15.01 

 TGX 1670 – 1F 16.68 
 

H1 = 3.0 kg ai/ha (metolachlor + metobromuron). H0 = No. herbicide treatment. Herbicide × soybean varieties 
interaction F –LSD(0.05) = 6.26. Herbicide effect = Non – significant. Soybean varieties = Non – significant. 

 
 

Table 7. Grain yield (kg/ha) per soybean variety in the plots with and without herbicide mixture. 

 

Herbicide rate (kg/ha) Soybean varieties Grain yield (kg/ha) 

H1 TGX 1807 – 19E 212.13 

 TGX 1479 – 1E 242.61 

 TGX 1670 – 1F 98.62 

   

H0 TGX 1807 – 19E 213.68 

 TGX 1479 – 1E 287.40 

 TGX 1670 – 1F 356.0 
 

H1 = 3.0 kg ai/ha (metolachlor + metobromuron). H0 = No. herbicide treatment. Herbicide x soybean varieties 

interaction F –LSD (0.05) = 29.23. Herbicide effect = Non – significant. Soybean varieties = Non – significant. 

 
 
tolerant to the herbicide mixture as the total gain yield per 
hectare in both the treated and untreated plots were 
almost the same. TGX 1479 -1E was found to be 
moderately tolerant to the applied herbicide mixture. 
 
 
DISCUSSION 
 
The poor emergence of some plant species evaluated 
could be attributed to the persistence of the phototoxic 
effect of the chemical absorbed by the plant seeds. This 
is in accordance with the findings of Ballard (1999) that 
germinating of wild oat was impeded due to toxic effect of 
chemicals on the seed coat leading to rottening and 
consequently poor emergence. 

The two weed species, C. rotundus and E. heterophylla 
were not affected by the herbicide mixture as there was 
no significant difference in their percentage emergence 
on both the treated and untreated plots. This showed that 
the weed species were tolerant to the herbicide 
phytotoxicity affirming the findings of [Bradley, 1992] that 
herbicide residues act efficiently on seeds of plants 
whose seed coats have high absorptive capacity for the 
uptake of herbicide from the soil. As revealed by Tolby 

and Ketunga (2017) C. rotundus and E. heterophylla 
have the capacity to metabolize and convert the toxic 
chemical into the non-toxic derivatives thereby remaining 
unaffected. 

The marked decrease in the plant stem height at 
maturity of TGX 1670-1F in the herbicide treated plots 
could be as a result of interference of the herbicide 
mixture with nodulation in soybean. This is corroborated 
by Dalen (2002) who reported that urea compounds 
affect nitrogen utilization during the peak of nodule 
formation in plants. And that once nodulation was 
checked by herbicide effect, plant stem height would 
equally be affected. Eventually, this leads to shortened 
internodes resulting in decreased height. Adeniyi (2017) 
also observed a debilitating effect of the herbicide 
culminating in a marked reduction in population of 
Rhizobium japonicum, an organism that plays important 
roles in nodulation of soybean leading to decrease in 
plant height. 

The pod and seed yields of TGX 1670 – 1F on the 
treated plots were severely hampered due to the 
phototoxic effect of the herbicide applied. According to 
Ritaga (2009) the depressed pod and seed yields of the 
variety in the treated plots could be due to impaired  
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photosynthetic capacity of the plant owing to the effect of 
the herbicide. As corroborated by Summerfield and 
Oyekan (1998) urea herbicides when translocated and 
absorbed fully by plants affect their yield potentials on 
account of the attendant effect on the plant capacity to 
photosynthesize. 
 
 
Conclusion 
 
From the study carried out, there were varying responses 
of the soybean varieties and weed species evaluated to 
the herbicide mixture used. The soybean variety, TGX 
1807-19E displayed a high degree of tolerance to the 
herbicide mixture as it was unaffected in all its phases of 
growth and development in both the treated and 
untreated plots. TGX 1479-1E was mildly affected by 
herbicide phytotoxicity while TGX 1670-1F was hightly 
susceptitble to the herbicide on account of its poor growth 
and development including the heavily depressed grain 
yield as evident in the plots that received the herbicide 
mixture. Based on the results obtained in this research, it 
is recommended that whenever TGX1670-1Fis to be 
grown and the predominant weed species being Cyperus 
rotundus and Euphorbia heterophylla, the herbicide 
mixture (metolachlor + metobromuron should not be 
used. 
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