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ABSTRACT: The experiment was conducted at the lowland experimental field of National Cereals 

Research Institute, Badeggi. (90 45N, 600 7E, Alt, 70.57 m) in the Southern Guinea Savannah Agro-

ecological zone of Nigeria in 2020-2022 cropping seasons The study was to evaluate the effect of pre-

rice cropping cassava/legume intercrops and different weed management practices on weed control 

efficiency, growth and productivity of low land   rice. The trial was conducted in two stages. The first 

(preceding intercropping) The treatments consisted of  Mucuna puriens, Cowpea, Soybean, Lablab 

purpureus and Aeschynomene histrix that were intercropped with cassava (IIT 427 variety), sole 

cassava and natural fallow were also included as treatments. These were laid out in a Randomized 

Complete Block Design and replicated three times. Cassava/legume intercropping was carried out in 

January using residual moisture on raised beds that were prepared manually. Plot size used was 12.5 

x 5 m with alley way of 0.5 m.   Beds were constructed at 2.5 m long, 0.5 m wide and 0.75 m high. 

Planting of Cassava was done on the top sides of beds in two rows with the intra-row spacing of 0.5 

(ten stands per bed) and planting of legumes were 0.5 m x 9.25 inter and intra-row spacing 

respectively except for soybean which was planted drilled at 5 cm intra row spacing immediately the 

beds were constructed. The cassava/legume cropping was harvested in August The second trial was 

the planting of rice on the plots previously cropped with cassava/legume intercrops. The trial was laid 

out in split plot design. Cassava/legume intercrop systems were allocated to the main plot, while weed 

management practices:- (i) Application of 4. 0 (propanil at 1.44 kg a.i. ha-1 plus 2,4 D at 0.80 kg a.i 

ha-1 ( Orizo plusR, at the rate of 2.24 kg a.i ha-1 at 3  weeks after transplanting  (WAT) followed by 

hand weeding at 6 WAT (ii)  two hand weedings at  3 and 6 WAT (iii) one hand weeding at 3 WAT, 

and (iv)  weedy check  were put into the sub plots with size of 12.5 x 5 m for main plots while and sub 

plot size was 3 x 5 m three replications. The results of treatments indicated that rice planted after 

cassava/Mucuna, cassava/Aeschynomene intercrops under two hand weeding and herbicide followed 

by one hand weeding produced lower density and dry matter. Weed control efficiency was higher in 

rice planted after cassava/mucuna intercrop. Weed reduction percentage range from 25-45 %, 30-50 

% and 45-65 % in rice grown after cassava/legume intercrop compared to rice after fallow in 2011, 

2012 and 2013 respectively. Higher rice plant height, higher number of rice tiller/stand were 

recorded in rice grown after cassava/Mucuna, cassava/Aeschynomene. Rice panicles per m2   and 
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rice grain yield were increased by 72.9%, 83.6% and 84.1% in 2011, 2012 and 2013, respectively, 

with two hand weeding when compared with zero weeding.  Rice planted after natural fallow under 

zero weeding produced higher weed density which resulted in poor rice performances. Rice planted 

after cassava Mucuna consistently controlled weed growth while cassava/cowpea and cassava 

Aeschynomene performed much better in rice production hence should be adopted as cropping 

systems for farmers     
 

KEYWORD: Determination, weed, control, efficiency cassava/legume, intercrops, management  

 
INTRODUCTION  

 

Weeds are found in cropping systems and they make up part of the agro-ecosystem in field 

crop production. All farmers in their different languages and cultures know weeds and their 

menace and, hence, devise ways of controlling them to increase crop yield. One of the major 

problems limiting rice production is weed infestation (Ibeawuchi et al, 2007). In Nigeria, 

weed control is a serious problem confronting farmers in their efforts to feed the Nation’s 

teeming population. The total land area a farmer cultivates is determined to a great extent by 

how much labour is available for weed control. Therefore, weeds determine the farm size and 

production potentials of resource-poor farmers and indirectly affect the well being of farm 

families (Akobundu, 1987), thus reducing their food production capacities. Ismaila et al 

(2011) obtained higher percentage weed reduction in a rice trial due to effective weed 

management control methods.  

 

Pandey (2009) reported that weeds are at present the major biotic constraint to increased rice 

production worldwide. Previous studies have shown that weed occurrence is a constant 

component of the ecosystem in comparison to the epidemic nature of other pests which 

makes farmers unaware of the significant losses they incur from their infestation (Johnson et 

al, 1999). Johnson et al. (1999) also observed that major impediment in the cultivation of rice 

is heavy weed infestation particularly in upland ecology, which compete with the crop to 

such extent that it could get smothered.  Farmers acknowledge weeds as one of the top three 

production constraints (drought, pests and weeds). Islam et al,( 2005) reported that over US 

$400 ha−1, or 20% were spent by farmers as cost of weed during production of rice. Weed 

competition is the most important yield-reducing factor (Johnson et al, 1997) followed by 

drought, blast, soil acidity and general soil infertility. Pieri (1992) stated that weeds are 

known to be one of the important biophysical and social economic constraints to rice 

production. Uncontrolled weed growth is reported to cause yield losses in the range of 28–

74% in transplanted lowland rice, 28–89% in direct-seeded lowland rice and 48–100% in 

upland ecosystems; and improved weed control has been estimated to raise rice yields by 15–

23%, depending on production ecosystem (Rodenburg and Johnson, 2009). However, it is 

very difficult for farmers not to undertake some weed control practices and for this loss on 

farmer’ fields are likely to be minima depending on the control measures adopted. Williams 

et al. (1990) reported that growers of rice are spending more money and time on weed 

management. Despite the perceived significance of weeds as a yield constraint, the time 

committed to weed control rarely exceeds 10 days ha-1 per cropping season in Laos (Tatsuya 
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et al., 2003). Weeds in rice farming adversely affect the yield, quality, and cost of production 

as a result of competition for various growth factors. The extent of loss varies depending 

upon cultural methods, rice cultivars, weed species and the density and duration of 

competition. In general, the potential yield loss from weeds is minima during wet-seeded rice 

than in dried-seeded rice (Singh et al, 2003). One kilogram of weeds reduced the yield of rice 

by 500-900 grams in a Nigerian experiment (Adeosun, 2008). Most weed management 

practices in rice-production include proper soil tillage and practice of crop rotations, and 

these can also be used in combinations (Rodenburg and Johnson, 2009). Worldwide limited 

success in weed control is probably the result of an over-simplification in tackling the 

problem. Too much emphasis has been given to the development of weed control tactics 

(especially synthetic herbicides) as  the solution for any weed problems, while the importance 

of integrating different tactics (e.g. preventive, cultural, mechanical, and chemical methods) 

in a cropping system-based weed management strategy has long been neglected (Karlen et 

al,1994).  Good cultural practices are important in weed management, though they are always 

not enough by themselves to control weeds but good cultural practices can suppress weeds 

and enhance the effectiveness of herbicides used. (Albet and Hill, 2004). Any single method 

used in isolation cannot provide effective and season-long weed control because of variations 

in the growth habit and life cycle of weeds. When integrating various methods, the objective 

should be to control all those species that may cause an economic loss to the crop (Singh et 

al., 2003). Integrated strategies are required for successful weed management.  In some rice 

production systems, herbicides may be used to provide the main means of weed control; 

although these alone are not likely to be successful without combined with good land 

preparation and, in the lowland ecology good water management. It was that one weed 

control method is likely not control all weeds and continuous use one weed control method 

can lead to a build-up of certain species. (Johnson, 2009). Rotating crops with different 

planting dates and growth periods, contrasting competitive characteristics and dissimilar 

management practices, the regeneration niche of different weed species can be disrupted and 

increases in particular weed species prevented. For example, Blackshaw (1994) reported that 

Bromus tectorum (L.) density remained relatively stable when winter wheat (Triticum 

aestivum L.) was rotated with oilseed rape (Brassica napus L.), whereas the density of the 

weed increased rapidly when wheat was grown continuously. George and Jeruto (2010) 

stated that crop rotation resulted in emerged weed densities in test crops that were lower in 

comparison to monocrop systems. In a good number of cases, seed density of weeds in crop 

rotation was lower compared to monocultures of component crops.  Certain   aspects of a 

rotation may favour some weed species more or less than others but the chances of any one 

species becoming dominant are minimized as crops and associated cultural practices vary 

(Lee, 1995).  It is possible to actively discourage the growth and reproduction of a particular 

weed species by introducing unfavourable conditions and practices into a rotation (Karlen et 

al., 1994). Continuous cropping without rotation has been observed by Becker and Johnson 

(1998) to have increased erosion, mined soil fertility, provoked the build-up of weeds and 

other pests, denuded large areas of natural vegetation, and reduced yield. A well-planned crop 

rotation system can help producers avoid many of the problems associated with weeds, 

particularly perennial weeds (Liebman and Dyck, 1993). In fact, crop rotation is an effective 
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practice for controlling serious weeds because it affects weed growth and reproduction 

negatively and as a result reduces weed density (Blackshaw et al, 1994). Filizadeh et al 

(2007) reported higher rice yields increase of 17-21% in rotation with soybean when 

compared with continuous rice. Anders et al (2004) recorded higher rice yield in rice grown 

after soybean than in rice wheat rotation. The researcher also stated that grain yields of rice 

grown after a legume fallow were on average of 0.2 kg ha -1 or about 30% greater than that of 

rice grown after natural weedy fallow control (Becker and Johnson, 1997). Lixiao et al, 

(2009) recorded more rice yield after two seasons of upland crops rotation than after two 

seasons of natural fallow. Toomsan et al, (2000) recorded 50% higher rice yields in rice 

grown after cover crop green mixtures than rice in bare fallow rotation. Leeper (2007) 

observed problems associated with herbicide application to be that rates per hectare tends to 

be lower,  they tend to control a narrow spectrum of weeds, their weed control strongly 

favours grasses and they tend to control much larger weeds. Safety of application and 

resistant strategy will be the decisive factor for the success of the products (Markovic et al, 

2001). Therefore, the study was aimed at to identify which pre-rice cropping combined with 

weed management practices that will best control weeds and produced high rice grain yield in 

low land rice. 

  

MATERIALS AND METHODS 

 

The experiment was conducted at lowland experimental field of National Cereals Research 

Institute, Badeggi in 2020-2022, National Cereals Research Institute, Badeggi is located at 

(9045′N, 6007′E, alt 70.57 m) in the southern Guinea savannah Agro-ecological zone of 

Nigeria with mean annual rainfall of 2066.3, 1163.6 and 899.7 mm that were distributed 

between April to October in year 2020, 2021 and 2022 respectively with maximum and 

minimum temperature of 30-38oC and 14-26oC.  The trial was conducted in two stages. The 

first trial was the planting of cassava/legume intercrop which was carried out between 

January and August using residual moisture.  Beds for planting of cassava/legume intercrop 

were manually done at 2.5 m long, 0.5 m wide and 0.75 m high.  Two rows of cassava were 

planted on top sides of the beds at inter and intra-row spacing of 0.5 m (ten stands per bed) 

and legumes were planted by the sides of the beds at inter and intra-row spacing of 0. 5 m x 

0. 25 m respectively while soybean planted drilled immediately the beds were constructed. 

Mucuna puriens, cowpea, soybean, Lablab purpureus and Aeschynomene histrix were 

legumes used as intercrops with cassava IIT 427 and there was sole cassava and natural 

fallow. The treatments were laid out in Randomized Complete Block Design and replicated 

three times. Cassava/legume intercrops lasted till August. The second trial was the planting of 

rice on the plots previously planted with cassava/legume intercrops. This was from August to 

November. Split plot design was used. The preceding cassava/legume intercrops treatments 

were allocated to the main plot while weed management practices. (i) Application of 4. 0 kg 

ai/ha 3’ 3’ dicloropropionalide 360g + 2,4 diclorophenoxy acetic 200g/l ( Orizo plusR ) at 

three weeks after transplanting  ( WAT) + hand weeding at 6  WAT (ii)  two hand weedings 

at  3  and  6  WAT (iii) one hand weeding at 3  WAT (iv)  weedy check  were put in to the 

sub plots of 3 x 5  m with 0.5 m spacing between subplots with three replications. 
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Data collected were: 

 

Weed Density and Dry Matter at 3, 6, 9 and 12 weeks after transplanting. 

Weed control efficiency was determined using the following formula by Das (2011) 

Weed control efficiency| WCE = (WDC - WDT) ×100| 

                                          WDC 

where 

WDC = Weed density (number/m2) in control plot 

WDT = Weed density (number/m2) in treated plot. 

Percentage Weed Reduction was carried out using the formula by Ismaila et al.(2011) 

Percentage weed reduction (PWR) = (W7- WD) ×100 

                                             W7 

WD = Weed density obtained from each plot  

W7 = Weed density obtained from check  

Other data were: 

 

Rice plant height at 3, 6, 9 and 12 weeks after transplanting 

Number of tiller per rice plant at 3, 6, 9 and 12 weeks after transplanting. Number of r ice 

panicle per meter square.  Rice grain yield per hactare. All data collected were subjected to 

Analysis of Variance (ANOVA) using statistical package M-Stat-C Version 1.3 (Snedecor 

and Cochran 1967) and the significant means were separated using the Duncan Multiple 

Range Test (Duncan, 1955) at 5% level of probability.  

 

RESULTS 

 

Weed Density 

The result indicated that weed number observed of was significantly (p< 0.05) affected in all 

rice grown after cassava/legume intercrop throughout the sampling periods  of the study years 

(Table 1) In 2020, throughout the sampling periods  rice planted after cassava/Mucuna 

intercrop recorded the least weed numbers that were significantly (p< 0.05) lower than what 

was recorded in other intercrops. Similar, cowpea and soybean intercrops followed 

respectively. Also, rice planted after cassava/cowpea and cassava/Aeschynomene produced 

similar weed density at 3 WAT. Furthermore, at 6 WAT cassava/soybean and cassava/Lablab 

gave similar weed density which was the highest among the intercrops.  It was observed that 

rice planted after cassava/soybean and cassava/Aeschynomene intercrops recorded similar 

weed densities at 9 and 12 WAT.  

 

Number of weeds obtained from rice planted cassava/legume intercrop and that of rice grown 

after natural fallow ranged between 29.5-47.2%.  Rice planted after natural fallow 

consistently recorded the highest weed density and followed by sole cassava. Two hand 

weedings significantly had the least weed density which was similar to that of herbicide + 

hand weeding at 6 and 9 WAT. 
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Weed  management practices significantly  (p< 0.05) affected weed density as two hand 

weeding produced weed density that was significantly (p< 0.05)  lower at 3 and 12 WAT in 

2020 (Table 1). The use of herbicide + one hand weeding and two hand weedings produced 

similar weed density at 6 and 9 WAT in 2022. Weedy  check gave highest weed density in all 

the sampling periods in both years of the study which ranges between 12.3-15.0, 14.7-17.7, 

30.0 – 38.0 and 34.6 – 54.6 % over herbicide + hand weeding and two hand weeding at 3, 6, 

9 and 12 WAT respectively. 

 

 Rice planted after cassava/Mucuna gave the lowest weed density from 3 – 12 WAT which 

was followed by cowpea intercrop in 2021 cropping season (Table 2.). Rice planted after 

natural fallow produced more number of weeds throughout sampling periods and followed by 

those obtained from rice grown after sole cassava. 

 

Weed  management practices had significant effect on weed density in which two hand 

weeding produced the lowest weed density throughout the sampling periods except at 9 WAT 

when it was at par with herbicide + hand weeding. There was interaction effect by 

intercropping and weed management practices from 6 – 12 WAT (Table 2). 

 

In 2022 cropping season rice grown after cassava/Mucuna gave the weed density that was 

significantly lower than those found in other cassava/legume intercrops at all the sampling 

periods (Table 3). Weed density in rice plots after cassava/cowpea ranked second in 

controlling weed density which was significantly lower than other treatments at 3 WAT only. 

At 3 WAT weed density observed in rice grown after cassava/Lablab was significantly higher 

than those observed in rice planted after cassava/soybean and cassava/Aeschynomene. Also, 

rice grown after cassava/Lablab produced significant higher weed density that were 

statistically similar to that of rice planted after cassava/soybean and cassava/Aeschynomene at 

6 WAT. Rice after natural fallow produced higher weed density followed by sole cassava at 

all periods of sampling throughout years of study.  

 

Weed dry Matter Production 

In the three years of this study Cassava/legume intercrops affected weed dry matter 

significantly (P<0.05) in subsequent rice cultivation (Table 4). Rice planted after cassava/ 

Mucuna recorded least weed dry matter which was followed by those obtained from rice 

grown after cassava/cowpea intercrop at 3 – 9 WAT and similar to each other at 12 WAT in 

2020 cropping season.   It was observed that cassava/Aeschynomene weed dry matter ranked 

third in production at 3-6 WAT but similar to those of cassava/soybean at 9 WAT and 

cassava/cowpea and soybean at 12 WAT. Results showed that similar weed dried wieght 

observed in rice grown after cassava/soybean intercrop and cassava/Lablab at 6 WAT. When 

comparing weed dried weight recorded in rice planted after sole cassava and natural fallow 

with that of the intercrops at 9 WAT, it was found to be 16.7 – 56.9%, 31.2 - 64.5% 

respectively. 
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In 2020, weed management practices had significant effects on weed dry matter production in 

which weedy check gave the highest weed dry matter followed by one hand weeding (Table 

4). Weed dry matter in herbicide + hand weeding and two hand weeding were similar and 

significantly lower than other treatments throughout the sampling periods.  Interaction effect 

of cassava/legume intercrop and weed management practices on weed dried weight was 

significant at 6, 9 and 12 WAT in 2020. 

 

 In 2021 weed dry matter production was affected significantly (P<0.05) by pre- rice 

cropping of cassava/legume (Table 5). Rice grown after cassava/ Mucuna had significant 

lower weed dry matter than all others treatments, except at 12 WAT when it was at par with 

two hand weedings.  Cassava/Aeschynomene was third in rank in reducing weed dry matter 

throughout the sampling periods .The effect of weed management practices on weed dry 

matter was such that two hand weeding suppressed weeds most followed by herbicide + one 

hand weeding throughout the sampling periods in 2021 (Table 5). Weed dry matter was 

highest in weedy check treatment which was followed by one weeding of rice. Interaction 

effect of cassava/legume intercrop and weed management practices on weed dry matter 

production was not significant at 3 WAT, but there was at 6 – 12 WAT. 

 

 The results showed that the least weed dried weight was observed in rice planted after 

cassava/Mucuna in 2022 cropping season followed by cassava/soybean except at 6 WAT and 

soybean in turn in all the sampling periods (Table 6). Rice after cassava/cowpea and 

cassava/Aeschynomene gave similar weed dry matter in all the sampling periods except at 6 

and 12 WAT. Natural fallow produced the highest weed dry matter which was followed by 

one hand weeding throughout the sampling period. The results revealed that herbicide 

application    + one hand weeding and two hand weeding produced similar weed dried weight 

except  at 9 WAT that was significantly lower than the other weed management practices 

throughout the sampling periods (Table 6 ). Interaction effect of cassava/legume intercrop 

and weed management practices on weed dry matter production was significant at 6 – 12 

WAT.  

 

Weed control efficiency 
Percentage weed control efficiency was significantly (P<0.05) affected by cassava/legume 

intercropping throughout the study period (Figure 1).  In the 2011 similar percentage weed 

control efficiency (37.7 and 37.9 %) was observed in rice after cassava/cowpea and 

cassava/Aeschynomene which was significantly higher than those observed in rice planted 

after cassava/soybean and rice planted after cassava/Lablab.  During 2021 cropping season 

rice planted after cassava/Mucuna produced higher percentage weed control efficiency 

(56.9%) while rice after cassava/Lablab and rice after sole cassava gave similar percentage 

weed control efficiency (30.6 and 30.1%) which was significantly lower than other 

intercrops. In 2022 rice after cassava/Mucuna gave higher (64.1%) percentage weed control 

efficiency and followed by cassava/Aeschynomene (Figure 1).  It was observed that 

percentage weed control efficiency increased with the repeated cultivation of pre- rice 

cropping of cassava/legume. 
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Percentage weed reduction 

Results revealed that in 2020 cropping season, rice planted after cassava/Mucuna recorded 

higher percentage weed reduction (48.6%) that was significantly par with those observed in 

rice planted after cassava/cowpea and cassava/Aeschynomene which gave similar weed 

reduction percentage (Figure 2). In 2021 cropping season, it was observed that among the 

intercrops rice after cassava/Lablab recorded the lowest percentage weed reduction (36.3%). 

In 2022 cropping season similar weed reduction percentage was observed in rice planted after 

cassava/iMucuna and Cassava/Aeschynomene  (65.0 and 64.9 %) that was significant higher 

Rice after sole cassava had the least percentage weed reduction throughout the study period. 

Weed reduction percentages increased with the repetition of the cultivation of 

cassava/legume there by leading to the highest weed reduction in 2022 cropping season 

(Figure 2).      

 

Table 1: Effects of cassava/legume intercropping and weed management practices on 

weed density (m-2) at 3, 6, 9 and 12 WAT in 2020 rainy season 

 

Treatments 

Weeks After  Transplanting 

 3 6 9 12 

Cassava Intercrop (CI)     
Cassava/Mucuna 99e                                                                                                                                                                               129f 155f 171f 
Cassava/cowpea 128d     152e 177e 194e 
Cassava/soybean 139c 166c 190d 209d 
Cassava/lablab 142 c  171c 202c 221c 
Cassava/Aeschynomene 127 d 159d 192d 205d 
Sole cassava 159b    192b 223b 247b 
Natural fallow 185a 250a 302a 321a 
Significance * * * * 
SE± 1.3 2.3 2.9 2.7 

Weed  management practices (WMP)     
Herbicide + hand weeding at   6WAT 139b 150c 170c 192c 
Two hand weeding at 3 and 6 WAT 135c 147c 165c 185d 
One hand weeding at 3 WAT 141ab 182b 223b 247b 

Weedy  check 144a 218a 266a 283a 
Significance * * * * 
SE± 0.9 1.7 2.2 3.9 
CV% 3.3 4.7 5.0 4.2 
Interaction      
CI X  WMP  NS * * * 

Means followed by the same letter (s) within the same column are not significantly different 

at 5% level of probability (DMRT) 

NS=No significant at 5% level of Probability  

*= significant at 5% level of Probability 
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Table 2: Effects of cassava/legume intercropping and weed management practices on 

weed density (m-2) at 3, 6, 9 and 12 WAT in 2021 rainy season 
 

Treatments 

Weeks After  Transplanting 

 3 6 9 12 

Cassava Intercrop (CI)     

Cassava/Mucuna 94f 122d 139d 157f 

Cassava/cowpea 124e 149c 171c 187e 

Cassava/soybean 135d 160bc 188c 200d 

Cassava/lablab 139c 166b 200b 213c 

Cassava/Aeschynomene 124e 165b 188c 192de 

Sole cassava 162b 169bc 224b 253b 

Natural fallow 195a 271a 325a 388a 

Significance * * * * 

SE± 1.2 4.2 6.1 3.4 

Weed  management practices (WMP)     

Herbicide + hand weeding at   6WAT 134c 150c 172c 194c 

Two hand weeding at 3 and 6 WAT 120d 141d 168c 186d 

One hand weeding at 3 WAT 142b 181b 225b 237b 

Weedy  check 195a 210a 229a 298a 

Significance * * * * 

SE± 0.9 3.3 4.6 2.6 

CV% 3.2 8.9 10.3 5.3 

Interaction      

CI X  WMP NS * * * 

Means followed by the same letter (s) within the same column are not significantly different at 5% level of 

probability (DMRT) 

NS=No significant at 5% level of Probability  

*= significant at 5% level of Probability 
 

Table 3: Effects of cassava/legume intercropping and weed management practices on 

weed density (m-2) at 3, 6, 9 and 12 WAT in 2022 rainy season 
 

Treatments 

Weeks After  Transplanting 

 3 6 9 12 

Cassava Intercrop (CI)     

Cassava/Mucuna 87g 103e 129f 135f 

Cassava/cowpea 109f 136d 156e 162e 

Cassava/soybean 122d 143cd 169cd 187d 

Cassava/lablab 129c 150c 178c 199c 

Cassava/Aeschynomene 117e 140cd 152de 164e 

Sole cassava 165b 186b 218b 261b 

Natural fallow 208a 282a 377a 436a 

Significance * * * * 

SE± 4.1 4.3 4.4 3.3 

Weed  management practices (WMP)     

Herbicide + hand weeding at   6WAT 128c 144c 172c 185c 

Two hand weeding at 3 and 6 WAT 124d 139bc 152c 183c 

One hand weeding at 3 WAT 138a 169b 210b 231b 

Weedy  check 146b 169a 246a 283a 

Significance * * * * 

SE± 3.1 3.1 3.3 2.5 

CV% 3.4 8.7 7.7  5.2 

Interaction      

CI X  WMP NS * * * 
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Means followed by the same letter (s) within the same column are not significantly different at 5% level of 

probability (DMRT) 

NS=No significant at 5% level of Probability  

*= significant at 5% level of Probability. 

 

Table 4: Effects of cassava/legume intercrop and weed management practices on weed 

dry matter (gm-2) at 3, 6, 9 and 12 WAT in 2020 rainy season 

 

Treatments 

Weeks After  Transplanting 

 3 6 9 12 

Cassava Intercrop (CI)     

Cassava/Mucuna 18.1g 38.6f 71.0f 150.4e 

Cassava/cowpea 29.9f 41.5e 102.5e 157.7de 

Cassava/soybean 35.3d 59.9c 123.3d 168.6d 

Cassava/lablab 37.4c 59.9c 137.4c 196.9c 

Cassava/Aeschynomene 33.9e 53.0d 126.4d 168.1d 

Sole cassava 45.2b 73.7b 165.0b 218.5b 

Natural fallow 81.4a 116.4a `199.8a 254.0a 

Significance * * * * 

SE± 0.4 0.8 1.9 4.2 

Weed  management practices (WMP)     

Herbicide + hand weeding at   6WAT 33.8c 45.6c 80.9c 132.6c 

Two hand weeding at 3 and 6 WAT 33.0c 44.2c 81.8c 135.3c 

One hand weeding at 3 WAT 38.8b 62.3b 137.4b 178.7b 

Weedy  check 43.7a 96.1a 223.6a 304.4a 

Significance * * * * 

SE± 0.3 0.6 1.4 3.2 

CV% 3.5 4.7 5.1 7.8 

Interaction      

CI X  WMP NS * * * 

Means followed by the same letter (s) within the same column are not significantly different 

at 5% level of Probability (DMRT) 

 

NS=No significant at 5% level of Probability  

*= significant at 5% level of Probability. 
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Table 5: Effects of cassava/legume intercrop and weed management practices on weed 

dry matter (gm-2) at 3, 6, 9 and 12 WAT in 2021 rainy season 

 

Treatments 

Weeks After  Transplanting 

 3 6 9 12 

Cassava Intercrop (CI)     

Cassava/Mucuna 16.2g 34.6f 57.8g 133.3e 

Cassava/cowpea 27.2f 38.3e 92.0f 134.4e 

Cassava/soybean 32.3d 46.7d 111.7d 155.8d 

Cassava/Lablab 34.7c 55.4c 125.5c 174.6c 

Cassava/Aeschynomene 30.1e 44.9d 105.9e 154.1d 

Sole cassava 51.9b 76,6b 187.8b 239.4b 

Natural fallow 71.2a 158.2a 230.6a 302.7a 

Significance * * * * 

SE± 0.7 1.0 1.2 3.6 

Weed management practices (WMP)     

Herbicide + hand weeding at   6WAT 34.3c 45.0c 80.2c 134.4c 

Two hand weeding at 3 and 6 WAT 30.6d 39.2d 75.4d 124.9d 

One hand weeding at 3 WAT 39.3b 66.5b 125.5b 181.6b 

Weedy  check 46.5a 109.2a 229.6a 302.7a 

Significance * * * * 

SE± 0.5 0.8 0.9 2.7 

CV% 6.6 5.7 3.2 6.7 

Interaction      

CI X  WMP NS * * * 

Means followed by the same letter (s) within the same column are not significantly different 

at 5% level of Probability (DMRT) 

 

NS=No significant at 5% level of Probability  

*= significant at 5% level of Probability. 
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Table 6: Effects of cassava/legume intercrop and weed management practices dry 

matter (gm-2) at 3, 6, 9 and 12 WAT in 2022 rainy season 
 

Treatments 

Weeks After  Transplanting 

 3 6 9 12 

Cassava Intercrop (CI)     

Cassava/Mucuna 14.5f 31.6e 54.0f 105.3f 

Cassava/cowpea 23.1e 35.2e 90.3e 120.0e 

Cassava/soybean 29.3d 44.4d 107.1d 140.0d 

Cassava/Lablab 33.7c 52.5c 120/8c 162.0c 

Cassava/Aeschynomene 26.4e 42.0d 91.8e 138.7d 

Sole cassava 54.7b 84.5b 188.7b 238.6b 

Natural fallow 80.1a 180.4a 266.0a 333.7a 

Significance * * * * 

SE± 0.9 1.5 1.6 2.2 

Weed  management practices (WMP)     

Herbicide + hand weeding at   6WAT 32.8c 47.6c 79.9c 128.0c 

Two hand weeding at 3 and 6 WAT 31.2c 44.6c 76.3d 123.4c 

One hand weeding at 3 WAT 38.0b 67.7b 133.6b 174.4b 

Weedy  check 46.6a 108.8a 235.1a 282.0a 

Significance * * * * 

SE± 0.7 1.1 1.2 1.7 

CV% 8.8 8.0 4.2 4.4 

Interaction      

CI X  WMP  NS * * * 

Means followed by the same letter (s) within the same column are not significantly different 

at 5% level of Probability (DMRT) 

NS=No significant at 5% level of Probability  

*= significant at 5% level of Probability. 
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Figure 1: Effects of cassava/legumes intercropping system on weed control efficiency in 

2020- 2022 rainy seasons. 
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Figure 2: Effect of cassava/legume intercrop on percentage weed reduction in 2020-2022 

rainy seasons. 
 

The result on rice plant height indicated rice height was significantly (P<0.05) affected by 

planting of rice after cassava/legume intercrop (Table 7).It was observed that rice planted 

after cassava/Mucuna and cassava/Aeschynomemne at 3 WAT in 2020 cropping season 

produced tallest rice plant. It also found that height of rice grown after cassava/Lablab, sole 

cassava and natural fallow were similar at 3 WAT. Though, at 6 WAT rice planted after 

cassava/ Mucuna gave taller rice plant that was not significantly different from those 

recorded in rice planted after cassava/cowpea and cassava/ Aeschynomemne intercrops. Rice 

planted after cassava/Lablab produced the shortest rice plant height among all rice grown 

after cassava/ legume intercrop at 9 WAT. Rice planted after cassava/cowpea produced taller 

plant at 12 WAT. Generally, all rice preceded with natural fallow and sole cropping of 

cassava had the short plants. During 2021 cropping season rice planted after 

cassava/Aeschynomene recorded significant (P<0.05) taller rice plant height at 3 WAT 

sampling period while the one grown after natural fallow produced the least (Table 8). Rice 

planted after cassava/Mucuna, cassava/cowpea and cassava/ Aeschynomene produced similar 

but taller plant height at 6 and 9 WAT sampling periods. Though, at 12 WAT rice planted 

after cassava/Mucuna and cowpea recorded taller but similar plant height. Rice plants after 

natural fallow produced shortest plant height throughout the three years of this study (Table 

9). 

Rice tiller number per stool 

 

The production of rice tiller number per rice stool was significantly affected by cropping of 

cassava/legume before rice (Table 10). Higher rice tiller number per stool was observed in 

rice grown after cassava/Aeschynomene, cassava/cowpea and cassava/soybean throughout the 

three years of this study. Rice tiller number in cassava/Mucuna, in 2020 and 2021 cropping 

seasons were similar to those recorded in cassava/Aeschynomene while that of rice grown 

after soybean was at par with that in cassava/Lablab in 2022 only. It was also observed that 

number of rice tiller per stool increased with continuous pre-rice cultivation of 

cassava/legume intercrops and that of rice followed the natural fallow treatments were at 

declining. 
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Rice panicles per meter square 

Pre-rice cropping of cassava/legume had significant (P<0.05) effect on rice panicle per meter 

square (Table 11) Rice panicle per meter square were generally higher in rice grown after  

cassava/cowpea and cassava/Aeschynomene  though are similar throughout the years of this 

study. This was followed by cassava/soybean intercrop while it was least in cassava/Lablab 

in the three years. The results revealed that rice grown after natural fallow recorded the least 

number of rice panicles and it was followed by rice planted after sole cassava throughout the 

years of study. It was also found that rice panicle increased with continuous cassava/legume 

intercrop in rotation with rice but rice panicles decreased in continuous cultivation of rice 

after natural fallow in the years of study. 

 

Rice grain yield (kg/ha) 

Rice grown after cassava/legume intercrop produced high grain yield in the three years of 

study but during 2021 and 2022 cropping seasons the highest rice grain were recorded in 

grown after cassava/cowpea and cassava/Aeschynomene respectively (Table 12). The yield of 

rice grown after cassava/Mucuna intercrop followed that of cassava/cowpea and 

cassava/Aeschynomene in the three years of study. Rice planted after cassava/Lablab gave 

least grain yield among the intercrops throughout the three years of study. 

 

Table 7: Effects of cassava/legume intercrop and weed management practices on rice 

plant height at 3, 6, 9 and 12 WAT in 2020 rainy season 
 

Treatments 

Weeks After  Transplanting 

 3 6 9 12 

Cassava Intercrop (CI)     

Cassava/Mucuna 16.6a 34.9a 57.5a 75.5b 

Cassava/cowpea 15.8b 34.3ab 57.7a 77.2a 

Cassava/soybean 15.6bc 33.7b 57.6a 71.1cd 

Cassava/Lablab 15.2cd 31.4c 52.3b 69.7d 

Cassava/Aeschynomene 16.5a 34.1ab 56.3a 72.2c 

Sole cassava 15.1d 29.7d 50.9bc 67.0e 

Natural fallow 14.8d 22.2e 47.5c 58.7f 

Significance * * * * 

SE± 0.1 0.3 1.3 0.5 

Weed  management practices (WMP)     

Herbicide + hand weeding at   6WAT 16.1 31.6c 59.8a 77.8b 

Two hand weeding at 3 and 6 WAT 16.0 38.6a 61.8a 79.8a 

One hand weeding at 3 WAT 15.3 36.9b 61.8a 73.4c 

Weedy  check 15.1 19.3d 33.9b 49.9d 

Significance NS * * * 

SE± 0.1 0.2 1.0 0.4 

CV% 3.4 3.3 8.5 2.6 

Interaction      

CI X  WMP NS * NS * 

 Means followed by the same letter (s) within the same column are not significantly different 

at 5% level of Probability (DMRT) 
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NS=No significant at 5% level of Probability  

*= significant at 5% level of Probability. 

 
Table 8: Effects of cassava/legume intercrop and weed management practices on rice 

plant height at 3, 6, 9 and 12 WAT in 2021 rainy season 

 

Treatments 

Weeks After  Transplanting 

 3 6 9 12 

Cassava Intercrop (CI)     

Cassava/Mucuna 20.1c 44.0a 63.4a 84.4ab 

Cassava/cowpea 21.3b 45.0a 64.0a 86.4a 

Cassava/soybean 19.4d 43.3b 61.7b 80.2c 

Cassava/Lablab 19.8d 40.7c 61.1b 76.2d 

Cassava/Aeschynomene 22.9a 44.0a 64.0a 83.6b 

Sole cassava 18.5e 35.1d 53.3c 69.0e 

Natural fallow 15.7f 24.8e 49.5d 59.7f 

Significance * * * * 

SE± 0.2 0.4 0.6 0.6 

weed management practices (WMP)     

Herbicide + hand weeding at   6WAT 19.9 41.5c 65.9b 85.3b 

Two hand weeding at 3 and 6 WAT 20.0 48.3a 77.3a 88.7a 

One hand weeding at 3 WAT 19.4 45.6b 63.7c 76.9c 

Weedy  check 19.5 22.7d 36.9d 57.6d 

Significance NS * * * 

SE± 0.1 0.3 0.4 0.4 

CV% 3.3 3.7 3.6 2.7 

Interaction      

CI X  WMP NS * * * 

 Means followed by the same letter (s) within the same column are not significantly different 

at 5% level of Probability (DMRT) 

 

NS=No significant at 5% level of Probability  

*= significant at 5% level of Probability. 
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Table 9: Effects of cassava/legume intercrop and weed management practices on rice 

plant height at 3, 6, 9 and 12 WAT in 2022 rainy season 
 

Treatments 

Weeks After  Transplanting 

 3 6 9 12 

Cassava Intercrop (CI)     

Cassava/Mucuna 21.7d 53.6c 70.3b 93.9b 

Cassava/cowpea 26.9b 57.0b 72.2a 98.5a 

Cassava/soybean 23.6c 46.6d 68.5c 88.1c 

Cassava/Lablab 22.1d 45.3d 67.4c 84.4d 

Cassava/Aeschynomene 27.5a 58.7a 71.4ab 97.9a 

Sole cassava 18.9e 36.6e 54.0d 70.0e 

Natural fallow 15.2f 24.3f 48.7e 59.8f 

Significance * * * * 

SE± 0.1 0.5 0.5 0.6 

Weed  management practices (WMP)     

Herbicide + hand weeding at   6WAT 22.7 50.1c 71.9b 96.6b 

Two hand weeding at 3 and 6 WAT 22.6 54.4a 77.9a 100.9a 

One hand weeding at 3 WAT 22.0 52,5b 69.0c 80.5c 

Weedy  check 22.0 27.0bd 39.8d 62.1b 

Significance NS * * * 

SE± 0.1 0.4 0.4 0.4 

CV% 3.0 4.0 2.9 2.4 

Interaction      

CI X  WMP NS * * * 

 Means followed by the same letter (s) within the same column are not significantly different 

at 5% level of Probability (DMRT) 

 

Table 10: Effects of cassava/legume intercrop and weed management practices on rice 

tiller/stool in 2011-2013 rainy seasons 
Treatments 2020 2021 2022 

    

Cassava Intercrop (CI)    

Cassava/Mucuna 19.0a 25.0a 27.0d 

Cassava/cowpea 18.0b 23.0b 32.0b 

Cassava/soybean 16.0c 22.0c 28.0c 

Cassava/Lablab 15.0d 21.0d 28.0c 

Cassava/Aeschynomene 20.0a 26.0a 34.0a 

Sole cassava 12.5e 14.5e 18.0e 

Natural fallow 9.3f 9.0f 7.0f 

Significance * * * 

SE± 0.2    0.3 0.2 

Weed management practices (WR)    

Herbicide + hand weeding at   6WAT 18.0b 24.0b 30.0b 

Two hand weeding at 3 and 6 WAT 22.0a 27.0a 31.0a 

One hand weeding at 3 WAT 14.0c 16.0c 24.0c 

Weedy  check 9.0d 11.0c 15.0d 

Significance * * * 

SE± 0.1 0.2 0.2 

CV% 5.7 5.0 3.7 

Interaction     

CI X  WMP  * * * 

Means followed by the same letter (s) within the same column are not significantly different 

at 5% level of Probability (DMRT) 
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Table 11: Effects of cassava/legume intercrop and weed management practices on 

number of rice panicle (m-2) in 2011-2013 rainy seasons 
Treatments 2020 2021 2022 

    

Cassava Intercrop (CI)    

Cassava/Mucuna 273.0a 291.0a 307.0b 

Cassava/cowpea 273.0a 297.0a 326a 

Cassava/soybean 268.0b 276.0b 298.0b 

Cassava/Lablab 225.0c 250.0c 298.0b 

Cassava/Aeschynomene 272.0a 298.1a 327.0a 

Sole cassava 193.0d 180.0d 188.0c 

Natural fallow 118.0e 116.0e 144.0d 

Significance * * * 

SE± 1.1    4.5 4.5 

Weed  management practices (WMP)    

Herbicide + hand weeding at   6WAT 299.0b 313.0a 341.0a 

Two hand weeding at 3 and 6 WAT 305.0a 319.0a 344.0a 

One hand weeding at 3 WAT 218.0c 231.0b 259.0b 

Weedy  check 105.0d 113.0c 114.0c 

Significance * * * 

SE± 0.8 3.4 3.4 

CV% 1.7 6.3 5.8 

Interaction     

CI X  WMP  * * * 

Means followed by the same letter (s) within the same column are not significantly different 

at 5% level of Probability (DMRT) 

 

Table 12: Effects of cassava/legume intercrop and weed management practices on Grain 

Yield (kg/ha) in 2011-2013 rainy seasons 
Treatments 2020 2021 2022 

    

Cassava Intercrop (CI)    

Cassava/Mucuna 2733.3b 4565.6b 4684.0b 

Cassava/cowpea 2933.3a 4836.9a 5039.6a 
Cassava/soybean 2200.0c 3963.5c 4329.5c 

Cassava/Lablab 2066.7d 3558.6d 3821.7d 

Cassava/Aeschynomene 2800.0b 4718.5a 5000.0a 
Sole cassava 1466.7e 2576.5e 2670.0e 

Natural fallow 1096.7f 1042.5f 1005.0f 

Significance * * * 
SE± 66.7    49.2 77.1 

Weed  management practices (WMP)    

Herbicide + hand weeding at   6WAT 2733.3b 4921.2b 5196.8a 
Two hand weeding at 3 and 6 WAT 3200.0a 5219.8a 5330.9a 

One hand weeding at 3 WAT 1666.7c 2732.9c 2848.8b 

Weedy  check 866.7d 852.1d 843.3c 
Significance * * * 

SE± 20.0 37.2 58.3 

CV% 5.0 4.6 6.9 
Interaction     

CI X  WMP * * * 

Means followed by the same letter (s) within the same column are not significantly different 

at 5% level of Probability (DMRT) 

  

*= significant at 5% level of Probability. 
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DISCUSSION  

 

The fewer number of weeds found in rice planted after cassava/legume intercropping than 

rice after natural fallow may likely be due to crop rotation effects. This was in consonance 

with the observation of Karlen et al. (1994) who reported that cropping of different crops in 

the same land obviously brings about different cultural practices, which act as a factor in 

disrupting the growing cycle of weeds and, as such, preventing selection of the flora towards 

increased abundance of problem species. This might be due to ground cover by the preceding 

legumes intercrop. The same has been reported by Liebeman and Davis (2000) that cover 

crops can suppress weed establishment and growth, thereby reducing the number of weed 

seeds and vegetative propagules infesting succeeding crops. The result also  agreed with the 

observation of Roder (1998) who noted that weed population is lower when planting rice 

after an upland crops like mung bean or cowpea rather than when it is preceded by another 

rice crop.  

 

The fewer number of weed recorded  in rice grown after cassava/legume intercropping was 

also due to the effect of legumes in the intercropping system and agreed with the findings of 

Russo et al, (1997) that reported that the effectiveness of live mulches, intercrops or smother 

crops may always depend on ability of their allelopathy. The decomposed organic mulches 

and cover crops residues sometimes prove to be toxic to weeds in subsequent crops.  Also the 

reduced weed density recorded in rice planted after cassava/legume was likely be due to the 

rotation of cassava/legume with rice and corroborated with works of Albert and James (2004) 

that found rotation out of rice can cause reduction in weed population in subsequent rice 

cropping. Hooda (2002) found that when upland crops are planted in rotation with rice, the 

population of Scripus maritimus weed drastically reduced even without carried out of any 

weed control measures. 

 

 Higher  weed density observed in fallow plots was also in line with the of work of Ricardo 

and Santos (1999) who found crop rotation  to be an effective practice for controlling serious 

weeds by introducing conditions that affect weed growth and reproduction which may result 

inreduction of weed density. In contrast, continuous cropping selects the weed flora by 

favouring those species that are more similar to the crop and tolerant to the direct weed 

control methods used (for example, herbicides) via repeated application of the same cultural 

practice year after year. It was observed that weeds in natural fallow increased with 

continuous cropping of rice- rice and this was in line with the observation of Forcella and 

Lindstrom (1988) found that number of weed seeds were six times greater in continuous crop 

than in a rotated system after seven to eight years of weed management  

 

When comparing number of weeds among the weed management practices, it was observed 

that higher number of weeds occurred in unweed rice plots and this agrees with the findings 

of Chang (1969) who recorded 80 – 480 weeds per meter square in unweeded plots of rice. 

The result also agrees with the findings of Dhama et al, (1992). Similar results were observed 
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by Ahmed et al, (1997) who reported that highest weed density were found in unweeded 

treatments.  The lower weed number observed in two hand weedings and herbicide 

application + hand weeding might be due to frequency of weeding. Though Singh et al. 

(2003) stated that the frequency of manual weeding will depend on the weed species and its 

density and emergence pattern. Depending on these factors, normally 2- 3 manual weedings 

at appropriate stages have been found to be effective for a satisfactory level of weed control 

in rice. Bajpai and Singh (1992) also reported lower weed density in two hand weedings. 

 

Weed dry matter obtained differed among rice growing after cassava/legume intercrops when 

compared with rice after natural fallow. The high variability observed in weed density and 

mainly in weed dry matter accumulation might be due to weed seed germination and weed 

seed bank over time and this result was similar to the findings of Roder (1998) who reported 

variation in weed biomas in rice grown after Calliandra  calothyrsus, Flemingia congesta, 

Leucaena leucocephala, Pigeon pea and Crotolaria anagyroides. The highest weed dry 

matter recorded in the rice planted after fallow might be as result of regeneration niche of 

different weed species and this finding in consonance with the works of Lieberman and Dyck 

(1993) who reported that weed population and biomass production may be markedly reduced 

by using crop rotation. 

 

Weed management practices also affected weed dry matter in which the highest was obtained 

in weedy check treatment. Ahmed et al. (1997); Dhama et al. (1992) reported higher weed 

dry matter in unweeded plots.   Herbicide application plus hand weeding produced higher 

weed dry matter than two hand weeding and this finding corroborated with work of Adagba 

et al, (2013) that reported higher weed dry matter in rice under herbicide application than in 

two hand weeding. The lowest weed dry matter found in two hand weeding was in line with 

the findings of Bajpai and Singh (1992) who noted lower weed dry matter in two hand 

weeding. However, the results were in contrast to the findings of Kolo and Umaru (2012) 

who that recorded a significant lower weed dry matter with the use of orizo plus® than hoe 

weeding at 45 Days after sowing. 

 

Cassava/legume intercrops showed differences in weed control efficiency that the highest 

was recorded in rice grown after cassava/Mucuna and cassava/Aeschynomene which could be 

due to maximum weed control exhibited by the treatments and may be attributed to creeping 

and bushy nature of these legumes and this corroborated the work of Tomar  at el, (2003).  

Cropping of cassava/legume before rice reduced weed growth in subsequent rice cropping. 

Though there were differences in percentage weed reduction among the intercrops 32.2-

48.6%, 36.3 – 55.2% and 51.1 – 65% in 2011, 2012 and 2013 respectively, similar result was 

reported by Teasdale and Daughtry (1993) who found  that live hairy vetch reduced weed 

density by 78% and reduced weed biomass by 70% compared with a fallow treatment. James 

(2013) reported that soybean used as a cover crop only reduced weed biomass by 59.3 

percent and Powell amaranth seed production by 57 percent. Jochen et al. (2014) also found 

92% weed reduction in mixed cropping. 
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Rice Growth and Yield 

Cropping of cassava /legume before rice had effect on rice plant height in which taller rice 

plants was recorded in rice planted after cassava/legume intercrop might be due to better 

weed control or due to higher soil fertility status. The level of variation recorded in rice plant 

height could be a function of differences in the legumes intercrop with cassava before rice. 

Different weed numbers were observed in rice grown after different legumes in the intercrop 

with cassava and this in turn affected plant height. This could be due to the fact that crops 

tend to establish and grow well where less weed competition occurred. This finding is in 

consonance with the works of Morteza et al. (2008) that found variation in rice height, where 

rice was grown after different legumes.  

 

Weed management practices also affected rice plant height. The taller plants were found in 

two hand weeding plots. The increase in rice height was possibly due to better weed 

reduction brought about by proper time of weeding which resulted in maximum utilization of 

moisture and nutrients by rice crop during the three years. The results were in line with the 

findings of (Begum et al, 2008) that recorded taller rice plants in all weed-free treatments. 

The shortest rice plant height observed in herbicide treated and weedy check plots might be 

due to herbicide shock to the rice plant at time of application.  This result is in conformity 

with the findings of Adagba et al. (2013) who reported short rice plant height with the 

application of Orizo plus at 4 L/ha compared to two hand weedings. Hakim et al, (2013.) who 

noted short rice plant in the weedy check treatments.  

 

Islam and Hossain, ( 2002) stated that tiller number is an important yield component of rice 

The variation in rice tiller number recorded in this could be due to difference in weed control 

ability of legumes in the intercropping before rice. This was obviously shown by number of 

weeds recorded in each treatment which determined the tiller number per rice stool, this 

showed that the fewer the weed the lesser rice weed competition and the higher the tiller 

number per rice stool. 

 

 The weed management practices also significantly affected rice tiller number. The lowest 

rice tiller number recorded in weedy check treatment might be due to high competition 

between weeds and rice which gave rice less space for to tiller. The increase in number of 

rice tiller in two hand weeding as compared to weedy check was possibly due to effective 

weeding at proper time resulting in less competition of weeds with rice for growth factors and 

the is in consonance with the work of Muhammad et al, (2006).  Also, higher tiller number   

observed   in two hand weeding plots might be that rice was less competed with weeds. This 

result agrees with the findings of Kolo and Umaru (2012) and Hakim et al.(2013)  who  

reported that significant higher rice tiller production were consistent obtained from plots hoe 

weeded twice or thrice in all the years of their study and in all the growing seasons which 

attributable to better  efficient weed control, which  allowed the rice plants to develop well. 

This result also agrees with the findings of Begum et al, (2008) that recorded lower rice tiller 

count under weed infested plots.  While the lower tiller found in plots where herbicide was 

applied compared to two hand weeding plots might be due to herbicide shock that might 
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affect tillering ability. The result was in conformity with the observation of (Muhammad et 

al. 2006).  

 

 Rice grown after cassava/ legume intercropping recorded significant variation in grain yield 

production when compared with rice grown after fallow (rice-rice) which was in ranged of  

46.9-62.2%, 70.7-78.4 and 73.7-80.0% in 2020, 2021 and 2022 respectively. This finding 

was in line with the report of Anders et al.(2004) that  recorded higher rice yield  in rice 

grown after soybean than in rice -wheat rotation and this result is agreed with the works of 

Becker and Johnson, (1997) who reported that rice which had been preceded by a legume 

fallow an average grain yields increase of about 30% greater than those grown after a natural 

weedy fallow control. This result also agreed with the work of Morteza et al.(2008) that 

recorded higher rice grain yield in rice after potato than in rice after rice.  The lower rice 

grain yield recorded in natural fallow (rice-rice) may likely be due to higher weed density 

which resulted in higher weed competition. This may also be due to declining factors of 

productivity and in corroborated with the works of Hobbs and Morris. (1996).These findings 

were also in consonance with that of Regmi et al (2002). This finding was similar to the 

report of Duxbury et al (2000) and Imtiaz et al (2012) that recorded stagnating and even yield 

declines in long term experiments of rice –wheat rotation system in South Asia. 

 

Higher rice grain yield were recorded in two hand weeding and herbicide plots. Some 

researchers also have reported that application of herbicides increased the performance of rice 

yield (Adigun et al, 2005; Ishaya et al, 2007 and Eskandari et al, 2011). Singh et al, (1994) 

reported that combined application of herbicide + two mechanical weedings was more 

effective in reducing weed growth and maximizing grain yield. It was observed that 

uncontrolled weed reduced rice grain yield by 68.79%, 73.01% and 48.0% in rice under 

herbicide application + hand weeding, two hand weedings and one hand weeding, 

respectively. This is in line with the work of Ekeleme et al (2007) who found that 

uncontrolled weed growth significantly depressed grain yield by over 86% in rice compared 

with one or two hoe weeding. Lesser rice grain yield recorded  in unweeded plot could be due 

to weed competition which probably prevents rice from tiller which in turn resulted in low 

rice yield as it was observed by Morteza et al, (2008), that any factor that influenced tiller can 

change rice yield 

 

REFERENCES  
 

Adagba, M. A., Gbanguba, A.U., Ndarubu, A. A., Ismaila, U. and M.N. Ukwungwu. 

(2013)Evaluation of different formulated post emergence on the weed control 

efficiency and performance of transplanted lowland rice (Oryza sativa) at Badeggi 

and Yandev International Journal of Agricultural Science. 3(8): 615-620.   

Adeosun, J.O. (2008). Predicting Yield of Upland Rice (Oryza Sativa L) Under Weed 

Infestation. Journal of Weed Science Society of Nigeria. 21(6) 50 – 66. 

https://bjmas.org/index.php/bjmas/index


British Journal of Multidisciplinary and Advanced Studies: 

Agriculture, 4(4),15-40, 2023 

Print ISSN: 2517-276X 

Online ISSN: 2517-2778 

                                                         Website:  https://bjmas.org/index.php/bjmas/index  

                            Published by European Centre for Research Training and Development-UK 

36 

 

Adigun, J.A., Lagoke, S.T.O. and I.D. Adekpe (2005). Efficacy of selected herbicide for 

weed control in rain fed upland rice in the Nigerian Northern Guinea Savanna. 

Agricultura Tropica Et Subtropica. 38: 99-104. 

Akobundu, I.O. (1987). Weed science in the tropics. Principle and practices. Wiley 

interscience. Chischester pp 85.  

Albert J. F and E., H. James (2004). Rice Growth and Development. California Rice 

Production Workshop, 1:92. 

Ahmed, G. J. U., Mumun, A. A., Hossain, S. M. A., Sadique, S. B.  and A. J. Mairidha. 

(1997). Effect of Blackgram and raking combined  with hand weeding to control 

weeds in Aus rice. Bangladesh Agronomy. Journal. 7: 30-32.    

Anders, M.M., Winham,T.E., Watkins, K.B., Moldehaner, K.A.K., Mcnew, R.W. and J., 

Holchaver (2004). The Effect Of Rotation, Tillage, Fertility and Variety On Rice 

Yield and Nutrient uptake. Proceedings Of The 26th Southern Conservation Tillage 

Conference For Sustainable Agriculture, Releigh, North Carolina, USA, 8- 9 June, 

2004. pp 26 – 33. 

Bajpai, R. P and V. K. Singh (1992). Effect of Butachlor application of sprouted directed 

seeded rice (Oryza sativa) in puddle field. Indian Journal of Agronomy. 37: 171-173. 

Becker, M. and D. E. Johnson. (1997). Legumes as Dry Season fallow In Upland Rice Based 

Systems Of West Africa.  Journal of Earth and Environmental Science.  27 (4):358 – 

367. 

Becker, M. and D.E. Johnson (1998). Legumes as dry season fallow in upland rice-based 

systems of West Africa. Biology and Fertility of Soils. 27: 358–367. 

Begum, M., A. S. Juraini, S.R. Syed Omar, A. Rajan, and A. Azmi (2008). Effect of 

Herbicides for the control of Fimbristylis miliacea. Journal of Agronomy. 7:251-257   

Blackshaw, R.E. (1994). Rotation effect downy brome (Bromus tectorum) in winter wheat 

(Triticum aestivum). Weed Technology 8: 728-732. 

Chang, W. C. (1969). Performance of granular herbicides for transplanted rice.  Taiwan 

Journal of Agriculture Research. 18 (4): 11 – 18 
Dhama, A. K., K. L. Bhagal and H. Singh (1992). Weed management in direct seeded upland rice. 

Indian Journal of Agronomy. 37: 704-709.  
Duncan, D. B (1955). Multiple range and Multiple F-tests. Biometrics,11:1-42 

Duxbury, J. M. Abrol, I.P. Gupta, R.K. and K.,.F. Bronson (2000). Analysis of long-term soil 

fertility experiments with rice-wheat rotations in South Asia. In: Abrol, I.P. Bronson, 

K.F. Duxbury, J.M. and Gupta, R.K. (eds.) Long-term soil fertility experiments in 

ricewheat cropping systems. Rice- Wheat Consortium Paper Series No. 6. Rice-

Wheat Consortium for the Indo-Gangetic Plains, New Delhi, India. p. 7-22. 

Ekeleme. F., Kamara , A.Y., Oikeh,  S. O., Chikoye, D. and L. O. Omoigui. (2007). Effect of 

weed competition on Upland rice production in north- east Nigeria. Africa Crop 

Science Conference Proceeding.  8: 61 - 65   

Eskandari, C. F., Bahrami, H., and A. Asakereh. (2011). Evaluation of traditional, mechanical 

and chemical weed control methods in rice field. Australian  Journal of Crop Science 

5(8): 1007-1013.  

https://bjmas.org/index.php/bjmas/index


British Journal of Multidisciplinary and Advanced Studies: 

Agriculture, 4(4),15-40, 2023 

Print ISSN: 2517-276X 

Online ISSN: 2517-2778 

                                                         Website:  https://bjmas.org/index.php/bjmas/index  

                            Published by European Centre for Research Training and Development-UK 

37 

 

Filizadeh, Y., Rezazadeh, A. and Z. Younessi.(2007). Effects of Crop Rotation and Tillage 

Depth on Weed Competition and Yield of Rice in the Paddy Fields of Northern 

Iranian Journal of Agricultural  Science Technology. 9: 99-105  

Forcella, F. and M.J. Lindstrom. (1988). Weed Seed Populations In Ridge And  Conventional 

Tillage. Seed Science. 36:500 – 504. 

George, O. and  P., Jeruto. (2010). Sustainable horticultural crop production through 

intercropping: The case of fruits and vegetable crops: Agriculture and Biology 

Journal of North America. 1(5): 1098-1105.  

George, O. and  P., Jeruto. (2010). Sustainable horticultural crop production through 

intercropping: The case of fruits and vegetable crops: Agriculture and Biology 

Journal of North America. 1(5): 1098-1105.  

Hakim , M. A.,  Abdul, S. J., Mohamed H. M,, Mohd, R. I., M, M.R. and A. Selamat  (2013.) 

Impacts of weed competition on plant characters and the critical period of weed 

control in rice under saline environment. Australian Journal of Crop Science.7 (8):1141-

1151  
Hobbs, P. R. and Morris, M.L. (1996). Meeting South Asia's future food requirements from 

rice-wheat cropping systems: Priority issues facing researchers in the post- Green 

Revolution era. NRG Paper 96-01. CIMMYT, Mexico Pp 1 – 56. 
Hooda, I. S. (2002). Weed Management in Organic Rice. 1st RDA/ARNOA International 

Conference - “Development of Basic Standard for Organic Rice Cultivation”12-15 

November 2002, RDA and Dankook Univ. Korea, pp. 1-7. 

Ibeawuchi, I.I., Dialoke, S.A., Ogbede, K.O., Ihejirika, G.O., Nwokeji, E.M., Chigbundu, 

I.N., Adikuru, N.C. and O. P. Obilo. (2007). Influence Of Yam/Cassava Based 

Intercropping Systems With Legumes In Weed Suppression And Disease/Pest 

Incidence Reduction Journal Of American Science. 3(1): 49 – 59. 

Imtiaz H.,  Hassnain S., M. Azeem Khan, Waqar A.,  Abdul M and M. Y. Mujahid. (2012) 

Productivity in Rice-Wheat Crop Rotation of punjab: An Application of Typical 

Farm Methodology Pakistan Journal of Agricultural Research.  25(1): 1- 11 

Ishaya, D.B., Dadari, S.A. and J.A.Y. Shebayan. (2007). Evaluation of herbicides for weed 

control in three varieties of upland rice in the Nigerian Savannah. Crop Protection 

Journal. 26: 1490-1495. 

Islam, H.M.D. and S., M. A. Hossain. (2002). Effect of fertilization and planting density on 

the yield two varieties of fine. Pakistan Journal of soil. Science, 5 (5): 513- 516.     

Islam, K. K., Alam, M. S. and M. R. Alam, (2005). Energy flow in agriculture: Bangladesh. 

American Journal of Environmental Science.1: 213–220. 

Ismaila, U. M. G. M. Kolo and U. A. Gbanguba (2011). Efficacy and Profitability of Some 

Weed Control Practices in Upland Rice (Oryza sativa. L.) at Badeggi, Nigeria. 

American Journal of Experimental Agriculture. 1(4): 174-186 

James, D. (2013) Cover crops Part 1: Valuable cultural component of your organic weed 

management toolkit. http://msue.am:edu/experts/james_dedecker  

Jochen B., Jonas W and R. Gerhards (2014) Do cover crop mixtures have the same ability to 

suppress weeds as competitive monoculture cover crops?  Deutsche 

https://bjmas.org/index.php/bjmas/index


British Journal of Multidisciplinary and Advanced Studies: 

Agriculture, 4(4),15-40, 2023 

Print ISSN: 2517-276X 

Online ISSN: 2517-2778 

                                                         Website:  https://bjmas.org/index.php/bjmas/index  

                            Published by European Centre for Research Training and Development-UK 

38 

 

Arbeitsbesprechung uber Fragen der Unkrautbiologie und -bekampfung, 

11(13):422-430 

John R. L. (2007) Yield Improvement Through Practical Weed Control. Rice Co, LLC And 

Rice Co International, Inc. Rice Technology Pp1-12 

Johnson, D. E., Riches, C. R., Kayeke, J., Sarra, S. and F. A. Tuor  (1999). Wild rice in sub-

Saharan Africa: its incidence and scope for improved management. Report of the 

global workshop on red rice control.  30:87-93. 

 Johnson, D. E (2009). Weed Management In Small Holder Rice Production In The Tropics 

Rarefy’s IPM World Text Book. University of Minnesota, St. Paul, M.N., Available 

from http://ipmworld.umm.edu/chapter/johnson.htm (Accessed 27.09.2013). 

Karlen, D. L., Varvel, G. E., Bullock, D. G. and R M.Cruse. (1994). Crop rotations for the 

21st century. Advances in Agronomy. 53: 1-45. 

 

Kolo. M. G. M and I. Umaru. (2012). Weed competitiveness and yield of inter-and 

intraspecific upland rice (Oryza sativa L.) under different weed control practices at 

Badeggi, Niger State, Nigeria African Journal of Agricultural Research. 7(11): 1687-

1693 

Lee, H. C. (1995). Non-chemical weed control in cereals. Proceedings Brighton Crop 

Protection Conference - Weeds, Brighton, UK, 1161-1170. 

Leeper, J. R.. (2007). Yield Improvement through Practical Weed Control. Rice Co, LLC 

And Rice Co International, Inc. Rice Technology pp1-12  

Lieberman, M. and E. Dyck.  (1993). Crop Rotation And Intercropping Strategies For Weed 

Management. University Of California Sustainable Agriculture Research And 

Education Program. Ecological Application. 3(1): 92 – 122 

Liebeman, M and A., S. Davis. (2000). Integration of soil, crop and weed management in 

low-input farming systems. Weed Research. 40(1): 27-47 

Lixiao,  N., Jing, X., Shaobing, P., Bas, A. M., Bouman, J. H., Kehui C.  and R. M. Visperas 

(2009) Alleviating soil sickness caused by aerobic monocropping: Responses of 

aerobic rice to fallow, flooding and crop rotation Journal of Food, Agriculture and  

Environment 7 (3&4) : 7 2 3 - 7 2 7 

Markovic, M., R. Protic, Nada, P. and S. Jankovic.(2001). Weed Control In The Rotation 

System Of Field Crops. Romanian Agricultural Research Journal. 1: 33 – 38.  

Morteza,  N., Y., Nicknejad, H. Pirdeshti, D. B. Tari  and S. Nasiri. (2008). Growth, Yield 

and Yield Traits of Rice Varieties in Rotation with Clover, Potato, Canola and 

Cabbage in North of Iran. Asian Journal of Plant Sciences. 7 (5): 495 -499 

Muhammad ,R.M.,Azim M., Tahira Z. M. and M. Jamil. (2006). Effect of Various Weed 

Control Methods on Yield and Yield Components of Wheat Under Different 

Cropping Patterns International Journal of Agriculture and Biology. 8(5):636–64 

Pandey S. (2009). Effect of weed control on rice cultivars under the system of rice 

intensification (SRI). thesis submitted to the tribhuvan university institute of 

agriculture and animal science rampur, chitwan, nepal in partial fulfillment of the 

requirements for the degree of master of science in agriculture (agronomy). Retrieved 

https://bjmas.org/index.php/bjmas/index


British Journal of Multidisciplinary and Advanced Studies: 

Agriculture, 4(4),15-40, 2023 

Print ISSN: 2517-276X 

Online ISSN: 2517-2778 

                                                         Website:  https://bjmas.org/index.php/bjmas/index  

                            Published by European Centre for Research Training and Development-UK 

39 

 

from 

http://sri.ciifad.cornell.edu/countries/nepal/Nepal_SPandey_MSc_thesisIAAS09.pdf 

Pieri, C. J.M G. (1992) Fertility Of Soils: A Feature For Farming In The West Africa 

Savannah. Springer – Verlag, Berlin, Germany. 348pp. 

Regmi, A.P. Ladha, J.K. Pasuquin, E.M. Pathak, H. Hobbs, P.R. Shrestha, M.L. Ghauti, D.B. 

and E.,  Duveiller(.2002).  Potassium in sustaining yields in a long-term rice-wheat 

experiment in the Indo-Gangetic Plains of Nepal. Biology and Fertility of  Soils. 

36(3): 240 – 247. 

 Ricardo, A.M. and A.M.B. Santos. (1999). Crop Rotation Reduces Weed Competition and 

Increase Chlorophyll Concentration And Yield Of Rice. Pesquisa Agropecuaria 

Brasileira. 34 (10):1-9 

Roder, W. and S., Maniphone.(1998). Shrubby legumes for fallow improvement in northern 

Laos: establishment, fallow biomass, weeds, rice yield, and soil properties  

Agroforestry Systems. 39: 291-303 

Rodenburg, J and D. E. Johnson (2009). Weed management in rice-based cropping systems 

in Africa. Advances in Agronomy. 103: 149–217. 

Russo, V. M., Cartwright, B. and C. L. WebberIII. (1997). Mulching effects on erosion of 

soil beds and on yield of autumn and spring planted vegetables. Biological 

Agriculture and Horticulture. 14: 85-93. 

Schreiber, M.M. (1992). Influence of tillage, crop rotation, and weed management on giant 

foxtail (Setaria faberi) population dynamics and corn yield. Weed Science. 40: 645-

653. 

Snedecor, G. W. and W.,G. Cochran. (1967). Statistical Methods: Iowa State University 

Press, Anes .Iowa USA. 425pp. 

Singh, R.P., Reddy B.G. and  A.S. Rao (1994). Comparative performance of mechanical 

weeder alone and in combination with herbicide. AMA. 25(3): 41-43. 

Singh, G. Sngh, Y. Singh V. P, Singh R. K, Singh P, Johnson De, Mortimer and M, Or A. 

(2003). Direct Seeding As An Alternative To Transplanted Rice For The Rice – 

Wheat System Of The Indo Gangetic Plains: Sustainability Issues Related To Weed 

Management: In: Proceedings Of An International Congress Held At The SECC, 

Glasgow, Scotland, UK, 12 – 14 Nov. 2003. 7:9 – 1035. 

Tatsuya, I. S., Miyagawa, O.S., Nivong, S. and Y. Kono. (2003). Competition Between 

Weeds And Wet Season Transplanted Paddy Rice For Nitrogen Use, Growth And 

Yield In The Central And Northern Regions Of Laos. Weed Biology and 

Management. 3:213-221 

Teasdale, J. R., and C., S. T. Daughtry (1993). Weed suppression by live and desiccated hairy 

vetch. Weed science. 41: 207-212. 

Tomar, R.K., J. P. Singh, R.N. Garg, V.K. Gupta, R.N. Sahoo and R.P.Arora, (2003). Effect 

of weed management practices on weed growth and yield of wheat in rice based 

cropping system under varying levels of tillage. Annals Plant Protection Science. 11: 

123–138 

https://bjmas.org/index.php/bjmas/index
http://sri.ciifad.cornell.edu/countries/nepal/Nepal_SPandey_MSc_thesisIAAS09.pdf


British Journal of Multidisciplinary and Advanced Studies: 

Agriculture, 4(4),15-40, 2023 

Print ISSN: 2517-276X 

Online ISSN: 2517-2778 

                                                         Website:  https://bjmas.org/index.php/bjmas/index  

                            Published by European Centre for Research Training and Development-UK 

40 

 

Toomsan, B., Cadisch, G., Srichantawong, M., Tongsodsaeng, C. K., Giller, E. and V. 

Limpinuntana. (2000). Biological N2 Fixation and residual N benefit of pre-rice grain 

legumes and green manures. Netherlands Journal of Agricultural Science. 48: 19-29   

Ukwungwu, M. N. and M.E. Abo. (2004). Nigeria Rice: In the Science and Technology Vista 

The Nigeria Rice Memorabilia Pp 49. 

Williams, J. F., Roberts, S.R. Hill, J. E,. Scardaci  S. C. and G. Tibbits. (1990). Managing 

Water For Weed Control In Rice. California Agricultural Journal, 44:5:7-10 
 

https://bjmas.org/index.php/bjmas/index

