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 Study on the effect of persistence herbicide usage on weed seed bank and plant 

biodiversity of arable fields was carried out in six selected commercial arable farms 

located within south western part of Nigeria. These farms were located in Oyo, Ekiti 
and Ogun states of south western part of Nigeria. Detailed information on herbicide 

used, land use history and farming system were collected with the aid of structured 

questionnaire. Soil samples were collected at 0 -5cm and 6 -15cm depth from the 
commercial arable farm and adjacent subsistence farms close to each of these 

commercial farms. The result showed high density and broad diversity of weed species 

on the arable land where herbicides were not used when compared to the commercial 
farmland where the use of herbicides for weed control is in practice. This result 

indicated the role human interference and disturbance to the biodiversity of the farmer’s 

field. Amongst weed species found on the cultivated commercial arable farm Sida 
acuta (Burm.), Chromolaena odorata (Linn.), Panicum maximum (Jacq.), and Imperata 

cylindrica (Linn.) while Tridax procumbens (Linn.), Euphorbia heterophylla (Linn.), S 
acuta were abundantly present on field where herbicides were not used. Soil weed 

seeds in the soil seedbank of fields where herbicides were not used was significantly 

(P>0.05) higher than commercial arable field when weed density/m2 were compared. 
The weed seeds at the two soil depths on arable field (0 -5cm) and 6 -15cm were not 

significantly different (P>0.05) in weed seed deposit. 
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INTRODUCTION 

 

Agriculture is a worldwide constant and an 

important part of the global economy. It is, in fact, 

the largest single industry, employing over a billion 

people and produces over a trillion dollars of goods 

annually (Clay, J., 2004). Weeds are major constraint 

on crop production yet, as part of the primary 

producer within farming system, they are important 

component of ecosystem (Marshall, E.J.P., et al., 

2003). Weeds compete with plant for resources such 

as nutrient, space and water (Peterson, J., 2005). 

Weeds are problem in most arable farms and their 

control is essential for successful crop production. 

The goal of weed control is not only to preserve 

plants from yield loss, but also to minimize weed 

seed reserve in the soil (Auškalniene, O. and A. 

Auškalnis, 2009). Tillage and herbicides are used for 

weed control, but the degree of control achieved may 

vary widely depending on weed species present, soil 

type, climatic condition, tillage method, type of 

herbicide applied etc. Thus weed control often varies 

among location and years (Derksen, D.A., et al., 

1993).  

The weed seed bank is the reserve of viable 

weed seed present on the soil surface and scattered in 

the soil profile. It consists of both new weed seeds 

recently shed and older seeds that have persisted in 

the soil for several years. Agricultural soils can 

contain thousands of weed seeds per square foot and 

understanding the factors impacting the dynamics of 

weed seed bank can help in the development of 

integrated weed management (IWM) programs. The 

weed seed bank not only serves as a physical history 

of the past successes and failures of cropping 

systems, it can also help producers predict the degree 

to which crop-weed competition will affect crop 

yield and quality.  

Weed seeds can reach the soil surface and 

become part of the soil seed bank through several 

avenues. The main source of weed seeds in the seed 

bank is from local matured weeds that set seed. 

Agricultural weed seeds can also enter a field by 

animals, wind, water and human activities, like 
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cultivation and harvesting. However weed seeds can 

travel depends on the dispersal process and the weed 

species. Understanding the importance of these 

dispersal mechanisms is vital in the development of 

preventive weed management strategies (Menalled, 

F.D., 2008). 

Knowledge of the weed seed bank is crucial 

because it provides evidence of the field management 

and may allow forecasting future weed problem 

(Forcella, F., 1992). The influence of the weed seed 

bank in arable cropping system of soil cultivation 

regime, crop rotation, fertilizer application have been 

investigated by different authors (Cardina, J., D.H. 

Sparrow, 1996; Clements, D.R., et al., 1996; Barberi, 

P., et al., 1997; Barberi, P., and B. Lo Cascio, 2001; 

Menalled, F.D., et al., 2001; Benoit, D.L., et al., 

2003; Riemens, M.M., et al., 2007). Long term 

cultivation, different tillage, and weed control 

strategy especially chemical weed control produce 

important changes in the composition and density of 

soil seed bank (Lewis, J.P and E.S. Leguizamon, 

1991; Cardina, J., et al., 1991; Boccanelli, S. and J.P. 

Lewis, 1994). In agro ecosystem, the soil seed bank 

is closely related to weed studies which include weed 

control options, ecology and biodiversity of the 

agroecosystem. The determination of weed dynamics 

of soil seedbank allows building model of population 

establishment through time, making possible the 

definition of weed control programs. The knowledge 

of the emergence rate of the different species from a 

soil seed bank in these areas can be used for the 

adequacy of soil and crop management programs, 

which can result in a rational use of herbicide (Voll, 

E., et al., 1996). 

Proper herbicide selection maintains plant cover 

and reduces or eliminates the need for tillage that 

encourages soil erosion. Erosion in orchards and in 

other perennial crops can be prevented by 

maintenance of a soil cover with selective herbicides. 

Tillage to eliminate weeds is not required at all or not 

required as often when herbicides are used. Many 

perennial species cannot be controlled effectively 

with hand labor and herbicides are often the only 

reasonable option. Erosion of cropland declined from 

about 3.8 billion tons in 1938 to 1 billion tons in 

1997 (Gianessi, L. and S. Sankula, 2003). A billion 

tons is still way too much, but herbicides help reduce 

the need for tillage that can lead to soil erosion. 

Herbicides save labor and energy by reducing the 

need for hand labor and mechanical tillage. They can 

reduce fertilizer and irrigation requirements by 

eliminating competing weeds. They reduce harvest 

costs by eliminating interfering weeds and can 

reduce grain drying costs because green weedy plant 

material is absent. Other methods of weed control 

will, of course, also accomplish these things but not 

as efficiently and often not as cheaply (Zimdahl, 

R.L., 2007). 

Persistent use of herbicides invariable has 

potential to affect biodiversity of arable fields and in 

the long run can permanently affect flora diversity of 

an ecosystem. In this era when almost all the 

countries of the world are becoming more conscious 

of what is happening to the environment, there is 

therefore the need to evaluate the impact of 

continuous use of herbicide on the weed seed bank 

vis a vis the environment in general. It is in the light 

of this that this study is intended and focused on 

evaluating the effect of continuous use of herbicide 

and its effect on weed seed banks of arable land and 

determine the weed shift in biodiversity of the crop 

land. 

 

MATERIALS AND METHODS 

 

Study Area: 

The study was carried out at six commercial 

crop farms and corresponding fallow land located 

within Oyo, Ogun and Ekiti state of South Western 

Nigeria. Ago Ategbado farm in Ekiti state (7
0 
34.5''N, 

5
0 

20.5E), Shina farm in Oyo state (7
0 

55 ''N, 3
0 

41.7''E), Fadara farm in Oyo state (8
0 

39.6''N, 3
0 

26.5''E), Ladele farm in Oyo state (7
0 

55.2''N, 3
0 

46.7''E) Fumman farm in Oyo state and Mita farm in 

Ogun state  

 

Sampling technique and data collection: 

A structured questionnaire was administered to 

each farm manager to get detailed information on 

farm history, noxious weed in the farm, types of crop 

grown and herbicides used in controlling weed on 

such plot. Also information were acquired on the 

number of years they have been cultivating such crop 

and also on corresponding weed on the fallow land 

around the farm. Soil samples were collected in a 

poly bag, unidentified weed species were snapped 

and collected in a brown envelope for proper 

identification, paper tape was used to label the 

collected soil samples and weed specie that are yet to 

be identified.  Soil samples were collected at 

different point on the farm at two depths which are 0 

-5 cm and 6 -15 cm respectively, representative of 3 

kg was weighed for each sample. Collected soil 

samples were weighed using a load-over scale to be 

1kg per each pot and was incubated in a perforated 

pot to enhance proper condition for emergence of 

weed specie in the soil samples and was replicated 

thrice per each depth of soil in each farm. Data were 

collected from each pot as seedling emergence was 

counted (weed demography) over a period of six 

weeks before been terminated. 

 

Data analysis: 

Data was subjected to ANOVA and means was 

separated using the Duncan multiple range test at 5% 

probability level using the S.A.S statistical package. 
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Results: 

The commonly used herbicides were shown in 

Table 1. Glyphosate is the most frequent herbicide 

used in all the selected farms. Atrazine and Paraquat 

has wide use on almost all the farm where maize was 

their major crop of interest and this may be due to 

high level of tolerance that maize crop has towards 

Atrazine herbicide. It was discovered that only 

Fumman farm used Fluazipor-f-butyl herbicides 

because they deal with production of fruit crops like 

citrus and pineapple while metolachlor and 2, 4-D 

herbicides usage are recorded in Ago ategbado farm 

which has rice to be their crop of interest, Mita farm 

which produce cassava and maize and Fumman farm.  

Weed diversity in farms visited were shown in 

Table 2. P maximum (Guinea grass) is common to all 

farms visited. Paspalum scrobiculatum (Linn.) 

(ricegrass) and other semi-aquatic weed are present 

only in Ago ategbado farm which deals solely on 

production of rice. Spear grass, Tridax, Milk weed 

and Siam weed are also common to most farms. 

Fumman farm has the highest number of weed specie 

while weed infestation in Mita farm is lowest. E 

heterophylla (Milk weed), I. cylindrica (spear grass), 

and T. procumbens (Tridax) are weeds common to 

fallow land of the farms as shown in Table 2. 

Fumman farm fallow had the highest emergence of 

weed specie on the fallow while Ago ategbado 

fallow land is predominantly covered by P. 

scrobiculatum (rice grass). 

The diversity of weeds present on soil samples 

collected from the entire selected farm visited were 

showed in Table 3. Talinum triangulare (Jacq.), 

Ageratum conyzoides (Linn.), Tephrosia pedicellata 

(Bak.) are common weed specie found on the farm 

land. Fumman farm, Mita farm, Ladele farm, and 

Shina farm have the highest number of weed specie. 

Aquatic weed like Kyllinga erecta (Schumach.) are 

restricted majorly to Agoategbado which deals with 

rice production (Table 3). C. odorata, T. pedicellata 

are the most prevalent weed on the fallow land. 

Aquatic weed like K erecta are restricted to 

Agoategbado which deal majorly in rice production 

Fumman farm has the highest emergence of weed 

specie followed by Ago ategbado (Table 3). 

 
Table 1: Checklist of herbicides used on the selected farm visited. 
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Ago ategbado farm - - - X - - X - - - - 

Shina farm X X X - - X - - - - X 

Ladele farm X - X - - X - - - - X 

Mita farm X X X - - - - X - - - 

Fumman farm X X - - - X - - X X X 

Fadara farm X - - - X - - - - - X 

(X) Connotes the use of the herbicide in the farm visited while (-) connotes that herbicide are not used in the farm 

 
Table 2: Ground truth survey of weed species found on the Commercial Farms and adjacent Subsistence Farms 

Scientific name of weeds Ago ategbado Shina Ladele Mita Fumman Fadara 

SF CF SF CF SF CF SF CF SF CF SF CF 

Panicum maximum Jacq. P A P A P A P A P P P A 

Paspalum scrobiculatum 

Linn. 
P A A A A A A A A A A A 

Amaranthus spinosus L. P A A A A A A A P P A A 

Euphorbia heterphylla L. P A A A A A A A P P P P 

Cyperus difformis L. P A A A A A A A A A A A 

Cyperus iria L. P A A A A A A A A A A A 

Sida acuta L. P P A A A A A A A A A A 

Imperata cylindrica L. A A A A P A A A A A P A 

Andropogon gayanus 

Kunth. 
A A P P P A A P P P P A 

Cyperus rotundus L. A A P A A A A A A A A A 

Tridax procumbens L. A A P A A A A A A A A A 

Pennisetum purpureum 
Schumach. 

A A A A A P P P P P P P 

Mucuna puriense L. A A A A A A P A P A A A 

Eleusine indica Gaertn. A A A A A A A A P P A A 
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Cynodon dactylon L. A A A A A A A A A A A P 

Mimosa pigra L. A A A A A A A P A A P P 

Rottboellia cochinchinensis 

Lour. 
A A A A A A A A A A P A 

Ageratum conyzoides L. A A A A A A A A A A P A 

Tithonia diversifolia 

Hemsl. 
A A A A A A A A P P P A 

Bromus tectorum L. A A A A A A A A P P A A 

Chromolaena odorata L. A A P A P A P A A A A A 

Euphorbia hirta L. A A A P A A A A A A A A 

Sida acuta L. A A A P A A A A A A A A 

Gutierrezia 
microcephala(DC.)Gray 

A A A A A A A A A A A P 

Commelina benghalensis 

L. 
A A A A A A A A A A A P 

P = presence ;A = absence 

CF = Commercial farm; SF = Subsistence farm 

 

Table 3: Weed biodiversity in the soil seedbank of the sampled farms 

Scientific name of 

weeds 

Ago ategbado Shina Ladele Mita Fumman Fadara 

SF CF SF CF SF CF SF CF SF CF SF CF 

Phyllanthus amarus L. A P A A P A A A P P P P 

Cynodon dactylon L. A A A A A P A A P P P A 

Eleusine indica 

Gaertn. 
A A A A P P A A P P P A 

Talinum triangulare 
Jacq. 

P A A A P A P A A A P A 

Ageratum conyzoides 

L. 
A P A A P A P A P P P A 

Amaranthus spinosus 
L. 

A A A A P P A A A P P A 

Spigelia anthelmia L. P A A A A A P A P P A P 

Tephrosia pedicellata 

Baker. 
P P P P P A P P P P A P 

Euphorbia 

heterophylla L. 
P P A A P P A A P A A A 

Mariscus alternifolius 
Vahl. 

A A A A A A A A P A A A 

Cyperus tuberosus 

Rottb. 
P P A A A A A A A A A A 

Sphenoclea zeylanica 

Gaertn. 
A A P A A A A A A A A A 

Mimosa pigra L. A A P A A A A A A A A A 

Boerhavia diffusa L. A A A A A A P A A A A A 

Chromolaena odorata 
L. 

P A A A A P P P A P A P 

Alternanthera sessilis 

L. 
A A P A A A A A A A A A 

Ludwigia abyssinica 

A.rich. 
A A P P A A A A A A A A 

Kyllinga erecta 
Schumach. 

A A P P A A A A A A A A 

Portulacea oleracea L. A A A P A A A A A P A A 

Cyperus iria L. A A A P A A A A A A A A 

P = presence ;A = absence 

CF = Commercial farm; SF = Subsistence farm 

 

Number of grasses counted at 4 weeks (12.00) is 

significantly higher than other weeks in Ago 

ategbado farm. Number of broadleaves counted in 

Ago ategbado farm are not significantly different 

from each other except for week 5 (28.50) which 

shows lower significant differences from other 

weeks. Weed population in Ago ategbado as at week 

4 (42.50) has significant difference from others 

across the weeks. Subsistence farm shows no level of 

differences i.e. there is no significant difference 

across the weeks in number of grasses, broadleaves 

and weed population of fallow land in Ago ategbado 

farm (Table 6a). Both in farm land and subsistence 

land, number recorded was significantly higher than 

other weeks. Broadleaves counted in both farm and 

fallow at week 5 (28.50, 76.67 with L.S.D value 

9.40) is significantly lower compared to other weeks 

that amount to higher weed population in week 4 

(Table 4a). 

Number of grasses counted in Ago ategbado 

farm at soil depth 0cm-5cm is not significantly 

different from each other across the weeks. At soil 

depth 6 -15 cm, week 1 (12.33), week 2 (27.67) and 

week 5 (20.17) are significantly lower compared to 
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week 3 (21.67), week 4 (29.50) and week 6 (30.00). 

There is also no significant difference for 

broadleaves counted in Ago ategbado at depth 0 -

5cm across the weeks. Broadleaves counted at depth 

6-15 cm shows significant differences at 3, 4 and 5 

weeks which are higher compared to other weeks. 

Weed population of Ago ategbado farm at depth 0 -

5cm has no significant differences across the weeks. 

At depth 6-15 cm, week 4 (75.83) is significantly 

higher compared to other weeks (Table 4b). Number 

of grasses counted at depth 0 -5 cm and 6-15 cm 

comparably not significant at week 3, week 4 and 

week 6 to week 1, week 2 and week 5 which is 

lower. Number of broadleaves counted at these 

depths is significantly different at week 1 and week 2 

while at the other weeks there is no significant 

difference. Weed population at these depths is 

significantly different from other compared to week 

4 which is not significantly from each because it has 

a lower L.S.D. (Table 4b). 
 

Table 4a: Comparative weed seedling emergence in Ago ategbado (Commercial farm) and adjacent subsistence arable farm 

Weeks CF SE L.S.D CF SE L.S.D CF SE L.S.D 

 Grasses Broadleaves Combined weed population 

1 0.83b 29.00a 13.05 34.5a 47.83a 33.73 35.33b 76.83a 41.06 

2 2.17b 64.00a 19.09 49.67a 45.33a 57.14 51.83b 109.33a 40.67 

3 0.83b 64.17a 40.14 37.83a 53.67a 57.06 38.67b 117.83a 18.10 

4 12.00a 51.67a 113.64 30.50a 58.33a 34.02 42.50a 110.00a 146.65 

5 10.50b 66.83a 11.74 28.50b 76.67a 9.40 39.00b 143.50a 4.30 

6 0.50b 74.17a 27.48 26.50a 50.00a 29.37 27.00b 124.17a 6.37 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05  

CF = Commercial farms; SE = subsistence farm ; LSD = Least Significant Difference 
 

Table 4b: Number of weed seedling emergence at two different soil depths at Agoategbado farm 

Weeks 0 -5 cm 6 -15 cm L.S.D 0 -5 cm 6 -15 cm L.S.D 0 -5 cm 6 -15 cm L.S.D 

 Grasses Broadleaves Combined weed population 

1 17.50a 12.33b 3.87 51.50a 30.83b 18.18 69.00a 43.17b 19.23 

2 38.50a 27.67b 8.12 61.00a 34.00b 25.76 99.50a 61.67b 21.44 

3 43.83a 21.67a 26.88 58.00a 33.50a 25.09 101.83a 54.67b 15.97 

4 34.17a 29.50a 40.64 42.50a 46.33a 24.01 76.67a 75.83a 41.46 

5 57.17a 20.17b 22.87 54.83a 50.33a 25.09 112.00a 70.50b 35.29 

6 44.67a 30.00a 27.76 39.67a 36.83a 20.18  84.33a 66.83b 15.51 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05 
 

There is no significant difference in the number 

of grasses counted at Fadara Farm and the 

corresponding fallow land across the weeks. Week 6 

(21.50) shows a level of significance at the farm in 

the number of broadleaves counted compared to 

other weeks. There is no significant difference at the 

fallow land across the week. Weed population of 

Fadara Farm at week 6 (21.50) was highly significant 

from other weeks at the farm. There is no significant 

difference across the weeks in the fallow land (Table 

5a). 

There is a significant difference while 

comparing both farm and fallow land together across 

the weeks of emergence of the grasses. Number of 

broadleaves counted in Fadara Farm and the nearby 

fallow vegetation is significantly difference from 

each other except for week 6 where there is no level 

of significant difference. Weed population of Fadara 

Farmand fallow land at week 6 is significantly not 

different from all other weeks (Table 5a). 

There is no significance difference in the 

number of grasses counted in Fadara farm across the 

weeks at both soil depths differently (0 -5 cm and 6 -

15 cm). The number of broadleaves is also not 

significant at these depths which makes the weed 

population of fadara farm not significant different 

(Table 5b). 

There is no significant difference in the number 

of grasses counted in comparing both soil depths 

together (0 -5 cm and 6 -15 cm) and broadleaves too 

which affect the weed population of fadara farm 

making it not significantly different across the weeks 

(Table 5b). 

 
Table 5a: Comparative weed seedling emergence in Fadara (Commercial farm) and adjacent subsistence arable farm 

Weeks CF SE L.S.D CF SE L.S.D CF SE L.S.D 

Grasses Broadleaves Combined weed population 

1 0.00b 20.33a 0.72 4.83b 23.17a 7.28 4.83b 43.50a 7.06 

2 0.00b 20.33a 0.72 11.33b 29.00a 9.32 11.33b 49.33a 9.38 

3 0.00b 20.00a 0.00 19.17b 34.33a 10.04 19.17b 54.33a 10.04 

4 0.00b 20.17a 0.72 19.67b 38.83a 12.44 19.67b 59.00a 11.74 

5 0.00b 27.33a 13.68 21.50b 50.00a 3.73 21.50b 77.33a 16.86 

6 0.00b 40.17a 0.72 21.50a 36.50a 20.44 21.50a 76.67a 19.73 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05 

CF = Commercial farms; SE = subsistence farm ; LSD = Least Significant Difference 
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Table 5b: Number of weed seedling emergence at two different soil depths at Fadara Commercial Farm 

Weeks 0 -5 cm 6 -15 cm L.S.D 0 -5 cm 6 -15 cm L.S.D 0 -5 cm 6 -15 cm L.S.D 

 Grasses Broadleaves Combined weed population 

1 10.33a 10.00a 0.46 14.50a 13.50a 4.06 24.83a 23.50a 4.06 

2 10.33a 10.00a 0.46 19.83a 20.50a 7.46 30.17a 30.50a 7.62 

3 10.00a 10.00a 0.00 27.67a 25.83a 16.91 37.67a 35.83a 16.91 

4 10.17a 10.00a 0.46 30.33a 28.17a 17.75 40.33a 38.33a 17.83 

5 10.33a 10.33a 0.67 40.83a 30.67a 13.94 51.17a 47.67a 16.51 

6 20.17a 20.00a 0.46 20.16a 20.00a 4.46 32.17a 25.88a 17.09 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05 
 

Number of grasses counted at Fumman farm is 

not significantly different across the weeks. There is 

also no significant difference in the number of 

grasses counted in fallow land across the weeks. 

Number of broadleaves counted at 6th week is 

significantly different as a result of lower L.S.D. 

compared to other weeks in Fumman farm. There is 

also no different significantly present in the fallow 

land across the weeks in the number of broadleaves 

counted. Weed population at week 5 and week 6 is 

significantly higher than other weeks in Fumman 

farm. There is no significant difference in the fallow 

land across the weeks (Table 6a). 

Comparing both farm and fallow land there is 

significant difference in the number of grasses 

present across the weeks. In the number of 

broadleaves counted there is no significant difference 

except for week 6 which has a lower L.S.D. 

compared to other weeks. Weed population is 

significantly higher at week 5 and 6 (Table 6a).  

There is no significant difference in the number 

of grasses, broadleaves and the entire weed 

population counted in these two depths of Fumman 

farm and fallow land (Table 6b). 

 
Table 6a: Comparative weed seedling emergence in Fumman (Commercial farm) and adjacent subsistence arable farm 

Weeks CF SE L.S.D CF SE L.S.D CF SE L.S.D 

 Grasses Broadleaves Combined weed population 

1 1.83b 25.67a 1.43 31.17a 30.50a 32.99 33.00a 56.17a 32.40 

2 5.50b 33.17a 16.86 46.00a 47.83a 43.64 51.50a 81.00a 33.35 

3 6.33b 31.17a 11.47 33.50a 50.33a 56.38 39.83a 81.50a 44.93 

4 6.00b 29.67a 5.74 42.50a 50.17a 70.64 48.50a 79.83a 64.90 

5 4.17b 30.00a 16.51 46.00a 74.60a 39.04 50.17b 104.50a 32.42 

6 4.67b 54.67a 17.09 38.17b 48.50a 6.84 42.83b 103.17a 1.43 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05 

CF = Commercial farms; SE = subsistence farm ; LSD = Least Significant Difference 
 

Table 6b: Number of weed seedling emergence at two different soil depths at FUMMAN Commercial Farm 

Weeks 0 -5 cm 6 -15 cm L.S.D 0 -5 cm 6 -15 cm L.S.D 0 -5 cm 6 -15 cm L.S.D 

 Grasses Broadleaves Combined weed population 

1 13.67a 13.83a 3.70 26.50a 35.17a 9.53 40.17a 49.00a 9.01 

2 19.83a 18.83a 3.55 45.67a 45.17a 27.25 65.50a 67.00a 28.88 

3 20.00a 17.50a 3.93 36.50a 47.33a 28.32 56.50a 64.83a 28.59 

4 18.17a 17.50a 6.48 47.33a 45.33a 23.90 65.50a 62.83a 25.59 

5 17.83a 16.33a 1.73 63.67a 56.83a 31.16 81.50a 73.71a 30.42 

6 28.17a 31.17a 3.73 46.83a 39.83a 14.36 75.00a 71.00a 13.48 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05 

 

There is no significant difference (P>0.05) in the 

number of grasses counted on the farm land of 

Ladele farm across the week and that of fallow land 

across the week. There is significant difference 

(P>0.05) in the number of broadleaves counted at 

Ladele farm in week 4 and week 6 on the farm land. 

There is no significant difference (P>0.05) in the 

fallow land of Ladele farm. Weed population of 

Ladele farm on the farm land is significantly 

difference (P>0.05). At week 1, week 3 and week 4 

compared to week 2, week 5 and week 6, there is no 

significant difference (P>0.05) in the number of 

weed present on the fallow land (Table 7a). 

Comparing farm and fallow land, there is 

significant difference (P>0.05) in Ladele farm across 

the week in the number of grasses counted. There is 

also significant difference (P>0.05) in the number of 

broadleaves counted at Ladele farm except for week 

4 and week 6 which is not significantly 

different(P>0.05). Weed population of Ladele farm is 

not significantly different at week 1, week 3 and 

week 4 while week 2, week 5 and week 6 is 

significantly different (Table 7a). 

There is no significant difference in the number 

of grasses counted at soil depth 0-5 cm across the 

weeks. However there is significant difference in the 

number of grasses counted at soil depth 6-15cm of 

Ladele farm at week 2, week 4 and week 5 compared 

to week 1, week 3 and week 6 respectively. Numbers 

of broadleaves are not significantly different from 

each other at both depths. Weed population counted 

is not significantly different at depth 0-5 cm across 
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the weeks. Only week 6 is significantly different at 

depth 6-15cm while other weeks are not significantly 

different from each other (Table 7b). 

In comparing both depths together there is 

significant different at week 2, week 4 and week 5 in 

the number of grasses counted. However there is no 

significant difference in the number of broadleaves 

counted and in week 6, the weed population is 

significantly different from other weeks (Table 7b).

 
Table 7a: Comparative weed seedling emergence in Ladele (Commercial farm) and adjacent subsistence arable farm 

Weeks CF SE L.S.D CF SE L.S.D CF SE L.S.D 

 Grasses Broadleaves Combined weed population 

1 0.17b 23.17a 1.24 6.50b 26.83a 10.56 6.67a 50.00a 11.74 

2 1.67b 26.00a 4.70 14.00b 32.50a 4.48 15.67b 58.50a 8.27 

3 3.17b 28.17a 6.92 23.33b 36.17a 9.96 26.50a 64.33a 14.34 

4 3.00b 26.67a 5.17 26.67a 38.33a 20.57 29.67a 65.00a 20.42 

5 2.83b 24.83a 3.29 26.67b 72.83a 38.77 29.50b 97.67a 36.35 

6 3.67b 47.17a 5.41 26.67a 39.83a 18.10 28.33b 87.00a 12.93 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05 

CF = Commercial farms; SE = subsistence farm ; LSD = Least Significant Difference 
 

Table 7b: Number of weed seedling emergence at two different soil depths at Ladele Commercial Farm 

Weeks 0 -5 cm 6 -15 cm L.S.D 0 -5 cm 6 -15 cm L.S.D 0 -5 cm 6 -15 cm L.S.D 

 Grasses Broadleaves Combined weed population 

1 11.83a 11.50a 0.65 17.00a 16.33a 7.53 28.83a 27.83a 7.72 

2 16.17a 11.50b 2.81 22.83a 23.67a 13.66 39.00a 35.17a 14.24 

3 16.50a 14.83a 2.01 32.33a 27.17a 11.24 48.83a 42.00a 11.32 

4 18.17a 11.50b 3.70 30.83a 34.17a 6.48 49.00a 45.67a 6.23 

5 15.83a 11.83b 2.74 56.17a 43.33a 18.05 72.00a 55.17a 17.38 

6 28.83a 22.00a 4.14 34.00a 30.50a 6.97 62.83a 52.50b 8.72 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05 

 

Number of grasses counted is not significantly 

different except for week 2 which exhibit difference 

which is significant to other weeks in the farm land 

of Mita farm. However there is no significant 

difference in the fallow land. There is no significant 

difference in the number of broadleaves counted at 

Mita farm farmland and corresponding fallow land 

across the weeks. The number of weed counted in 

Mita farm at farmland is not significant across the 

weeks while there is significant difference at week 5 

in the fallow land (Table 8a). 

There is significant difference in the number of 

grasses counted in Mita farm when comparing both 

farm and fallow land except for week 2 which is not 

significantly different from each other. The 

broadleaves counted are significantly different from 

each other across the weeks and the weed population 

too is significantly different (Table 8a). 

Number of grasses counted in Mita farm at soil 

depth 0 -5 cm is significantly different at week 1 and 

week 2 compared to week 3, week 4, week 5 and 

week 6 while depth 6 -15 cm is not significantly 

different across the weeks. Only week 1 is 

significantly different from other weeks in the 

number of broadleaves counted at depth 0 -5 cm and 

there is no significant difference at all at depth 6 -15 

cm across the weeks. Weed population counted at 

week 1 is significantly different from other weeks at 

depth 0 -5 cm while there is no significant difference 

at depth 6 -15 cm (Table 8b).  

When comparing the two depths there is 

significant difference at week 1 and week 2 

compared to other weeks in the number of grasses 

counted. Only week 1 is significantly different from 

other weeks in the number of broadleaves counted at 

both depths. Weed population counted is 

significantly different at week 1 while other weeks 

are not significantly different (Table 8b). 

 
Table 8a: Comparative weed seedling emergence in Mita (Commercial farm) and adjacent subsistence arable farm 

Weeks CF SE L.S.D CF SE L.S.D CF SE L.S.D 

 Grasses Broadleaves Combined weed population 

1 10.33b 28.50a 1.90 7.83b 29.33a 7.55 18.17b 59.83a 7.59 

2 18.00a 30.50a 14.32 19.00b 35.17a 7.06 37.00b 65.67a 19.65 

3 13.00b 32.00a 14.32 16.67b 36.17a 8.69 29.67b 68.17a 6.57 

4 9.83b 31.67a 10.56 15.33b 47.67a 26.09 25.17b 79.33a 19.01 

5 12.67b 32.67a 11.85 16.17b 62.17a 21.22 28.83b 94.83a 12.97 

6 10.83b 51.17a 11.47 10.17b 36.50a 20.85 21.00b 87.67a 13.85 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05 
CF = Commercial farms; SE = subsistence farm ; LSD = Least Significant Difference 
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Table 8b: Number of weed seedling emergence at two different soil depths at Mita Commercial Farm 

Weeks 0 -5cm 6 -15cm L.S.D 0 -5cm 6 -15cm L.S.D 0 -5cm 6 -15cm L.S.D 

 Grasses Broadleaves Combined weed population 

1 14.67b 24.17a 5.24 15.33b 21.83a 3.55 30.00b 46.00a 5.32 

2 19.67b 28.83a 6.58 23.67a 30.50a 16.37 43.33a 59.33a 22.35 

3 19.33a 25.67a 11.09 23.17a 29.67a 10.93 42.50a 55.33a 15.56 

4 17.33a 24.17a 8.76 29.33a 33.67a 9.04 46.67a 57.83a 14.63 

5 20.17a 25.17a 10.63 36.17a 42.17a 21.43 56.33a 67.33a 27.93 

6 27.67a 34.33a 10.95 22.33a 24.33a 13.71 50.00a 58.67a 21.04 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05 
 

There is no significant difference in the number 

of grasses counted in Shina farm on the farm land 

and fallow land across the weeks. Week 6 is 

significantly different in the number of broadleaves 

counted on the farm land at Shina farm across the 

weeks. There is no significant difference in the 

number of broadleaves counted on the fallow land 

across the weeks. There is no significant difference 

in the number of weeds counted in Shina farm 

farmland and fallow land (Table 9a). 

In comparing farm and fallow land there is 

significant different in the number of grasses counted 

across the weeks as fallow is statistically higher in 

mean value than the farm. Broadleaves counted is 

significantly different across the week till week 5. 

Week 6 is not significantly different at farm and 

fallow level. The population of weed emergence 

counted is significantly different across the weeks 

(Table 9a). 

There is no significant difference in the number 

of grasses counted at soil depth 0-5 cm except for 

week 4 which is different from other weeks while 

there is no significant difference at the depth 6-15 cm 

in the number of grasses counted across the weeks. 

There is no significant difference in the number of 

broadleaves present at the two depths. Week 2 is 

significantly different from other weeks in the 

number of weeds counted at depth 0 -5 cm while 

there is also significant difference in week 4 at depth 

6 -15 cm. other weeks in the two depths remain 

significantly not different across the weeks (Table 

9b). 

There is significant difference in the number of 

grasses counted while comparing both depths 

together except for week 4 which is not different. 

Broadleaves counted are not significantly different 

except for week 5 which is different significantly 

from other weeks. Population of weeds counted at 

both soil depths is significantly at week 2 and week 4 

while other weeks are not significantly different from 

each other (Table 9b) 

 
Table 9a: Comparative weed seedling emergence in Shina farm and adjacent subsistence arable farm 

Weeks CF SE L.S.D CF SE L.S.D CF SE L.S.D 

 Grasses Broadleaves Combined weed population 

1 0.00b 24.83a 4.36 5.33b 23.83a 3.29 5.33b 48.67a 7.59 

2 0.00b 26.33a 3.79 12.00b 29.33a 16.49 12.00b 55.67a 20.12 

3 0.33b 26.33a 4.48 22.33b 33.17a 5.87 22.67b 59.50a 10.34 

4 0.33b 23.17a 3.13 24.33b 40.00a 10.12 24.67b 62.17a 9.86 

5 0.17b 25.17a 6.92 23.67b 57.50a 12.41 23.83b 82.67a 5.87 

6 0.33b 46.17a 7.59 25.17a 33.17a 24.93 25.50b 79.33a 17.76 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05 
CF = Commercial farms; SE = subsistence farm ; LSD = Least Significant Difference 

 

Table 9b: Number of weed seedling emergence at two different soil depths at Shina Commercial Farm 

Weeks 0 -5 cm 6 -15 cm L.S.D 0 -5 cm 6 -15 cm L.S.D 0 -5 cm 6 -15 cm L.S.D 

 Grasses Broadleaves Combined weed population 

1 11.17b 13.67a 1.38 13.83a 15.33a 3.17 25.00a 29.00a 4.29 

2 11.67b 14.67a 1.60 18.67a 22.67a 8.01 30.33b 37.33a 9.21 

3 12.17b 14.50a 1.54 27.67a 27.83a 4.56 39.83a 42.33a 4.14 

4 12.50a 10.00a 2.96 34.83a 29.50a 5.63 47.33a 39.50b 7.15 

5 12.00b 13.33a 0.46 42.00a 39.17b 2.07 54.00a 52.50a 2.07 

6 22.50b 24.00a 1.31 30.17a 28.17a 8.28 52.67a 52.17a 8.41 

NOTE: Means in the same column followed by the same letter(s) are not significantly different using DMRT at P>0.05 
 

Discussion: 

This survey reveals that I cylindrica, T 

diversifolia (Hemsl.), E heterophylla, S acuta and P 

maximum are the most common emerging weeds on 

the farm lands. The majority of the commercial farms 

visited in south western Nigeria deals majorly with 

the production of maize. Maize is the largest 

cultivated crop than any other grain in Nigeria 

((IITA). 2009). Likewise, worldwide consumption of 

maize is more than 116 million tones with Africa 

consuming 30% because of its numerous uses. 

Furthermore these farms have been using herbicides 

for about 5-10 years and this definitely affects the 

biodiversity and density of the weed seed present on 

them. 
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In Ago ategbado farm of Ekiti state which deals 

majorly in the production of rice, the use of Desate 

and Orizo has been ongoing for over 10 years, 

resulting in weeds on the farm developing resistance 

to the herbicides. This made the farm to have the 

highest weed emergence, but the weed diversity 

remained the same. Chemical weed control seems to 

be effective in Fadara farm as the number of weed 

emergence is very low when compared to other 

farms. However, Fumman farm that deals with 

planting of different type of fruit crops has a high 

weed emergence value, thus making herbicide usage 

on the land, of necessity. Shina farm and Ladele farm 

has almost the same species of weed and they both 

deal with the cultivation of maize and cassava. The 

use of herbicides on the farms affects the emergence 

of weed, especially, broadleaves and these herbicides 

have little effect on the grass species on the field. 

Mita farm which deals with production of cassava 

and maize (located in Ogun state) have difficulty in 

controlling grasses as their emergence of grasses 

were faster and higher than the broadleaves. 

Glyphosate is the most frequent herbicide used 

in all the selected farms. Atrazine and paraquat has 

wide use on almost all the farm where maize was 

their major crop of interest and this may be due to 

high level of tolerance that maize crop has towards 

Atrazine herbicide. Development of resistance to the 

herbicides by the weeds over time would likely 

reduce the benefits (Duke, S.O., and S.B. Powles, 

2008) of using herbicides for future weed control.  

 

Conclusion: 

This work shows that most of the commercial 

farms visited in southwestern Nigeria depend mostly 

on herbicides for their weed control. The over 

dependence, usage and possibly abuse of the 

herbicides has resulted in some weeds developing 

resistance to the herbicides. Glyphosate is the most 

common class of herbicide used. The species of 

weeds commonest to the farms are Panicum 

maximum, Imperata cylindrica and Tithonia 

diversifolia. Grasses and sedges seem to be more 

resistant to the herbicides used while broadleaves are 

more susceptible to herbicides, leading to their 

scarcity on the farmlands. 
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