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Abstract 
A field trial was conducted at the National Root Crop Research Institute, Umudike during 2015 and 2016 

cropping seasons to evaluate the impact of crop spacing and weed control methods on the emergence pattern 

and density of Mimosa in cassava fields. The study site was predominately infested with M. invisa Mart. The 

trial was laid out in split-split plot in randomized complete block design with three replications. The main plot 

treatments were three crop spacing; 1 m × 0.6 m, 1 m × 0.8 m, and 1 m x 1 m. The sub-plot treatments were 

two cassava varieties of contrasting morphology (TME 419 and NR 8082) while the sub-sub-plot treatments 

were four weed control methods (hoe weeding at 4, 8 and 12 weeks after planting (WAP), S-metolachlor (1160 

g/ha) + atrazine (1480 g/ha) applied pre-emergence followed by hoe weeding at 12 and 16 WAP,  S-

metolachlor (1160 g/ha) + atrazine (1480 g/ha) applied pre-emergence followed by trifloxysulfuron sodium (8 

g/ha) applied post-emergence at 8 WAP  and Weedy checks). Data collected were subjected to analysis of 

variance and means separated using least significant difference. The results obtained showed that reduction in 

plant spacing from 1m x 1m to 1 m x 0.6 m significantly (P ≤ 0.05) reduced weed density, while plots treated 

with S-metolachlor (1160 g/ha) + atrazine (1480 g/ha) applied pre-emergence followed by trifloxysulfuron 

sodium (8 g/ha) effectively controlled M. invisa in the cassava varieties of contrasting morphotypes. 
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I. Introduction 
Cassava (Manihot esculenta Crantz), which is a root-tuber crop, belong to the family: Euphorbiaceae.  

It is mainly grown for its edible roots which are rich in starch (Lokko et al., 2007; Howeler et al., 2013). 

Globally, after wheat (Triticum aestivum), rice (Oryza sativa), maize (Zea mays), potato (Solanum tuberosum), 

and barley (Hordeum vulgare), it is regarded as the sixth most important crop (Lebot, 2009; Prochnik et al., 

2012). In the tropics, it is ranked third most important source of calories after rice and maize (Okogbenin et al., 

2013). In Africa, about 88 percent of its production is consumed by humans and the remainder used for animal 

feed mixtures and production of starch-based products by industries (Plucknett et al., 2000; Adelekan, 2010). In 

Nigeria, it is regarded as one of the major source of income for farmers. In 2016, its production level was 

estimated at 59,565,916 metric tonnes per hectare (t/ha) in Nigeria alone (FAO, 2018). Due to its initial early 

slow growth, it is faced with numerous constraints in the tropics which has made it difficult for the crop to reach 

its full potential (Fermont, 2009; Jarvis et al., 2012). According to literatures, weeds, pests and diseases are 

reported to be the most important constraint to cassava production (Hillocks, 2002; Jarvis et al., 2012). Among 

the three major factors listed, weed interference is the most critical to the growth and development of the crop 

because of its initial slow growth at the early stage; thus it usually suffer serious yield loss if not adequately 

weeded (Tongglum et al., 1992; Howeler et al., 2013). 

In Nigeria, most farmers especially women and children spend more time on weeding than on any 

other aspect of crop production (Pypers et al., 2011) and most times sustain serious injuries from noxious weeds 

like Mimosa invisa. The giant sensitive plant (Mimosa invisa Mart.) is also known to cause serious production 

constraint and reduction in the yield of cassava (Alabi et al., 2001; 2004; Gbadamosi, 2015). The weed is a 

perennial, thorny, and scrambly leguminous weed which produces large quantities of seeds that persistent in the 

soil seed bank (Barneby, 1991; Ekhator et al., 2013). It forms large swathes of dense prickly usually difficult-

to-remove stands that can take over native vegetation (Burgers and William, 2000; MacLean et al., 2003). It has 

all-year-round periodic dormancy breakage, germination and seedling emergence pattern under favourable 
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moist soil conditions (Parsons and Cuthbertson, 1992). The periodic seed dormancy breakage and seedling 

emergence pattern of the weed makes long-term effective weed control measures on a long-cycle crop like 

cassava very difficult and has become a major problematic weed of economic importance in most cassava fields 

in Nigeria (Melifonwu, 1994 b; Lebot, 2009). 

Several weed control methods such as hand weeding, mechanical weeding, use of herbicides, cover 

cropping, and mixed cropping, burning of slashed vegetation residue, mulching with plant residues, etc. 

individually and in combinations, have been used to control this weed (Chikoye et al., 1999; Melifonwu et al. 

2000; Ekeleme, 2013; Dan et al., 2016). Yet, the weed has kept multiplying and colonizing more cassava fields 

in Nigeria to the extent that many farmers tend to avoid fertile arable lands suitable for cassava production 

because of M. invisa infestation (Ekhator et al., 2008; Aigbokhan et al. 2010). As weed control methods attempt 

to limit the deleterious effect of weeds growing with crop plants, understanding the biology and growth habits 

of weed species, as well as the crop plants, is critical to formulating effective weed management on farms 

(Adigun, 1984). This in conjunction with optimal cropping systems (use of cassava of ideal morphological 

characteristics and spacing) and correct timing of intervention measures (herbicide application and /or hoe 

weeding) could prove satisfactory management of the weed in both large- and small-holder cassava farms 

(Jayasree, 2005; Melifonwu et al., 2012). According to Singh and Singh (2006), proper reduction in plant 

spacing leads to an increase in crop density which directly reduces weed density, abundance. The level of 

canopy formed by crops, as a result of plant spacing, influences weed composition and seed germination (Aluko 

et al., 2015). The authors also reported that the level of canopy formed by crops are influenced by plant spacing 

and plant architecture/morphology. Thus, crop microclimate is generated under a dense crop canopy, which 

directly influences weed germination and emergence, their survival, growth, development and composition 

which in turn affect the weed flora type and amount of weed seeds in the soil seed bank (Aluko et al., 2015). 

Previous studies on the control of this weed in Nigeria appear to have focused on short-term control in cassava 

fields alone; neglecting the long-term control methods. Therefore, there is need to study the effect of selected 

crop spacing, weed control methods, and cassava variety of different morphology on M. invisa in order to 

underscore the dynamics of the weed in response to different weed control methods in other to develop weed 

management methods for both short and long-term effective control of Mimosa in cassava production systems. 

 

II. Materials And Methods 
Study location: The trial was conducted at the National Root Crops Research Institute, Umudike, Research 

Farm, in 2015 and 2016 cropping seasons. Umudike is located on latitude 5029’ N, longitude 7033’ E and 

altitude 122 meters above sea level. The area has bimodal rainfall pattern. It lasts between March and 

November with peaks in July and September while a short dry period is usually observed during August. The 

total annual rainfall in 2015 was 2076.6 mm while, 2016 had 2166.8 mm. 

 

Land preparation, planting materials, planting, and field maintenance: The site for this experiment was 

cleared (slashed), ploughed and harrowed before making ridges 1 m apart. 

The stems of two cassava varieties; a profuse branching variety (NR 8082) and sparse branching 

variety (TME 419) were sourced from the NRCRI, Umudike. Cassava stem cuttings of 23 cm long were planted 

at different spacing namely: 1 m x 1 m, 1 m x 0.8 m and 1 m x 0.6 m (according to treatments). The stem 

cuttings were planted at about 450 angles to the horizontal along the crests of the ridges. In the first year (2015), 

planting was done in June while in the second year (2016), planting was done in the month of May. 

Weed control was done according to treatment. Hoe weeding was carried out using locally fabricated 

small hand hoe while the chemical weed control was achieved using pre-emergence and post-emergence 

herbicides. They included S-metolachlor (1160 g/ha) + atrazine (1480 g/ha) applied pre-emergence at 2 days 

after planting and trifloxysulfuron sodium (8 g/ha) applied post-emergence at 8 WAP. The pre-emergence 

herbicide treatments were applied using a knapsack sprayer (Cooper Pegler CP-15). The nozzle was fitted with 

a red flat fan plastic nozzle, and calibrated to spray at a volume rate of 300 L/ha. At 8 weeks after planting, 

NPK (15:15:15) fertilizer was applied to all plots by hand at 600 kg/ha (Chude et al., 2012). 

 

Experimental design: This experiment was conducted in a split-split plot designed in randomized complete 

block design (RCBD) and replicated three times. 

 

Treatments: The main plot consisted of three crop spacing [1m x 0.6m, 1m x 0.8m, and 1m x 1m]. The sub-

plot consisted of two cassava varieties of contrasting morphology – TME 419 - sparse branching variety and 

NR 8082 - profuse branching variety. The sub-sub-plot consisted of four (4) weed control methods – (Hoe 

weeding at 4+8+12 WAP), (S-metolachlor (1160 g/ha) + atrazine (1480 g/ha) applied pre-emergence, followed 

by two hoe weeding at 12 and 16 WAP), (S-metolachlor (1160 g/ha) + atrazine (1480 g/ha) applied pre-
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emergence followed by trifloxysulfuron sodium (8 g/ha) applied post-emergence at 8 WAP) and (Weedy 

check). 

 

Data Collection: The following parameters were collected from the experiment; 

 

Weed density and biomass: A 0.5 m2 quadrat was diagonally placed in two areas in each plot at 4, 8, 12, 14 

and 16 WAP before hoe and chemical weeding was done (Zimdahl et al., 1988). The number of M. invisa and 

other weeds that fell within each quadrat was counted according to species and recorded. The weed samples 

were then carefully uprooted, oven-dried to a constant weight at a temperature of 80 0C and weighed using a 

precision standard weighing balance (ATOM-120). 

 

Mimosa pod and seed yield (Collected at 7 MAP): Mimosa pod and seed were collected at 7 months after 

planting (MAP) when the pods are ripe for harvesting before the seeds are shaded on the surface of the soil in 

the weedy checks. A quadrat of 0.5 m2 was randomly placed in two areas in each plot at 7 MAP and the number 

of M. invisa pods that fell within each quadrat was carefully handpicked (harvested) weighed and recorded. 

After one month of air drying the dried pods, the seeds were extracted from the pods, countered and weighed 

using a precision standard weighing balance (ATOM-120). 

 

Statistical Model and Analysis: All data collected were subjected to analysis of variance (ANOVA) using 

GenStat Discovery Edition Version 4, GenStat Release 10.3DE. Significant treatment means differences were 

separated using the least significant difference (LSD) at 5% level of probability. 

 

III. Results 
Effect of spacing, cassava variety, and weed control methods on Mimosa invisa density 

The interaction between plant spacing and cassava variety on M. invisa density at 12 WAP in 2015 and 

2016 is presented in Table 1. The highest M. invisa density was obtained in plots planted with NR 8082 at plant 

spacing of 1 m x 0.8 m followed TME 419 planted at 1 m x 1 m spacing in both cropping seasons. The lowest 

M. invisa density was recorded in plots with TME 419 with plant spacing of 1m x 0.8 m followed by TME 419 

planted at 1m x 0.6 m spacing. 

At 10 MAP in 2015 cropping season (Table 2) interaction of cassava variety and weed control methods 

showed significant (P≤0.05) influence on M. invisa density. S-metolachlor (1160 g/ha) + atrazine (1480 g/ha) 

applied pre-emergence with two hoe weedings (W2) in TME419 plots had the highest M. invisa (31.78/m2) 

density followed by hoe weeded plots (W1) that recorded 28.89/m2. The M. inivisa density was relatively lower 

in 2016 cropping season. 

 

Effect of spacing and weed control methods on Mimosa invisa emergence Pattern 

The effect of plant spacing on M. invisa emergence in 2015 and 2016 cropping seasons is presented in 

Figure 1.  The result obtained in both cropping seasons showed that plant spacing did not significantly (P≤0.05) 

affect M. invisa emergence. In the 2015 cropping season, the number of emerged M. invisa plants showed a 

continuous increase from 4 WAP to 12 WAP except at spacing of 1m x 0.6m where it decreased after 8 WAP 

and sharply increased from 12 WAP to 10 MAP for all the plant spacings. But in 2016 Cropping season, there 

was a sharp increase in the number of emerged M. invisa from 4 WAP to 8 WAP and dropped sharply at 12 

WAP before sudden increase at 10 MAP. The effect of cassava variety on M. invisa emergence is presented in 

Figure 2, M. invisa emergence in 2015 cropping season was relatively higher under TME 419 compared to NR 

8082 especially at 8 WAP and 10 MAP whereas the reverse was the case in 2016 cropping season where it 

sharply decreased at 12 WAP and increased at 10 
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MAP. The result indicated that higher M. inivsa emergence was observed under NR 8082 compared to 

TME 419 in this cropping season as against 2015 cropping season where the emergence pattern was more under 

TME 419. 

M. invisa emergence as influenced by weed control methods is shown in Figure 3. Weed control 

methods had no significant effect on M. invisa population at 4 and 8 WAP in 2015 cropping season but was 

significantly higher (P≤0.05) at 12 WAP with W2 method of weed control and 10 MAP with W2 and W1 

control methods but W0 at 8 and 12 WAP in 2016 cropping seasons was significantly (P≤0.05) higher than the 

other weed control methods. Mimosa seedling emergence was lowest in plots treated with S-metolachlor (1160 

g/ha) + atrazine (1480 g/ha) applied pre-emergence followed by trifloxysulfuron sodium (8 g/ha) applied post-

emergence (W3) at 12 WAP in both cropping seasons. At 10 MAP more Mimosa seedling emergence was 

recorded in hoe weeded plots (W1) at 4, 8 and 12 WAP, and from plots treated with S-metolachlor (1160 g/ha) 
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+ atrazine (1480 g/ha) applied pre-emergence with two hoe weedings (W2) which decreased and increased 

respectively at 10 MAP in both cropping seasons compared to the other treatments. 

At 10 MAP in both cropping seasons, the result obtained indicated that the population of M. invisa was 

significantly (P≤0.05) higher in plots hoe weeded (W1), and in plots where S-metolachlor (1160 g/ha) + 

atrazine (1480 g/ha) applied pre-emergence with two hoe weedings (W2) was used to control weeds (Figure 4). 

The weedy check and plots where S-metolachlor (1160 g/ha) + atrazine (1480 g/ha) applied pre-emergence 

followed by trifloxysulfuron sodium (8 g/ha) applied post-emergence (W3) were used to control weeds, had 

significantly (P≤0.05) lower population of M. invisa at 10 MAP compared with other treatments in both 

cropping seasons. However, in the plots where S-metolachlor (1160 g/ha) + atrazine (1480 g/ha) applied pre-

emergence followed by trifloxysulfuron sodium (8 g/ha) applied post-emergence (W3) was used to control 

weeds, M. invisa was effectively controlled compared with other weed control methods. 

 

Effect of spacing and weed control methods on Mimosa pod and seed yield 

The effects of plant spacing, cassava variety, and weed control methods on M. invisa pod and seed 

production at 7 MAP in 2015 and 2016 cropping seasons are presented in Table 3. Cassava varieties did not 

have any significant (P≤0.05) effect on M. invisa pod weight, seed 
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weight as well as the number of Mimosa seeds in both cropping seasons. Plant spacing significantly 

(P≤0.05) affected the pod weight in 2015 cropping season whereas M. invisa seed weight and number were not 

significant (P≤0.05) in both cropping seasons. The weed control methods significantly (P≤0.05) affected M. 

invisa pod weight, seed weight and number of seeds in both cropping seasons at 7 MAP in both cropping 

seasons when compared with the weedy checks where all the plots recorded significant (P≤0.05) pods, weight 

of seeds and number of seeds under different weed control methods with little or no presence of M. invisa 

seedlings in them. 

At 7 MAP in 2015 cropping season, the interaction between cassava variety and weed control methods 

significantly affected M. invisa pod dry weight (Table 4). M. invisa in the weedy checks where TME419 was 

planted had substantially higher number of pod dry weight. Similar trends were observed under seed dry weight 

and number of seeds (Table 4). 

The interaction among plant spacing, cassava variety and weed control methods on number of M. 

invisa seeds at 7 MAP in 2015 cropping season is presented in Table 5. TME 419 and NR 8082 at 1m x 0.8 m 

plant spacing in 2015 and 2016 cropping seasons respectively in the weedy checks produced the highest number 

of mimosa seeds whereas the lowest number of seeds was obtained in plots planted to NR 8082 at 1 m x 0.8 m 

and 1 m x 0.6 m spacing in 2015 and 2016 cropping seasons respectively. There was no Mimosa seed recorded 

in plots with the cassava varieties at different plant spacing under the different weed control methods in both 

cropping seasons. 

 

 
 

IV. Discussion 
Effect of plant spacing and weed control methods on M. invisa density 

The interaction effect of plant spacing, cassava variety, and weed control methods on M. invisa density 

(Table 1 and 2) showed that lower M. invisa density was recorded in plots that had less soil surface disturbance 

caused by hoe weeding irrespective of the plant spacing and cassava variety. This could be an indication that 

level of soil surface disturbance through tillage practices and hoe weeding under different plant spacings and 

cassava variety, encouraged M. invisa emergence and density. 

 

Effect of plant spacing and weed control methods on Mimosa invisa emergence pattern 

The M. inivsa emergence was not significantly (P≤0.05) affected by the plant spacing (Fig. 1), cassava 

variety (Fig. 2) and weed control methods (Fig. 3) indicating that even at closer cassava spacing irrespective of 

the cassava variety, M. invisa can still thrive. This could also be attributed to the quick germination and 
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emergence of M. invisa compared to initial slow growth of cassava thus making M. invisa a better competitor. 

This supported the findings of Melifonwu (1994b) who reported that once the M. invisa had germinated and 

emerged, the canopy formed by cassava variety or canopy developed as a result of cassava spacing does not 

suppress M. invisa growth and development since it tends to climb the cassava stands and creates swaths at the 

top to suppress the cassava and other weeds. 

 

 

 
 

The different results recorded with S-metolachlor (1160 g/ha) + atrazine (1480 g/ha) applied pre-

emergence followed by trifloxysulfuron sodium (8 g/ha) applied post-emergence at 8 WAP and S-metolachlor 

(1160 g/ha) + atrazine (1480 g/ha) applied pre-emergence followed by two hoe weeding at 12 and 16 WAP 

indicated that weed control methods that involve any form of soil disturbance through hoe weeding stimulated 

the germination and emergence of M. invisa. This observation supported the findings of Norgrove and Hauser 

(2015) and Cordeau et al. (2015) who reported that tillage (as well as light-tillage in the form of hoe weeding) is 

one of the main drivers of weed community and stimulates the germination of weed seeds. 

At 10 MAP in both cropping seasons, the population of M. invisa was significantly (P≤0.05) higher in 

plots hoe weeded at 4, 8 and 12 WAP, and in plots treated with S-metolachlor (1160 g/ha) + atrazine (1480 

g/ha) applied pre-emergence followed by two hoe weeding at 12 and 16 WAP (Fig. 4). On the other hand, the 

weedy check and plots treated with S-metolachlor (1160 g/ha) + atrazine (1480 g/ha) applied pre-emergence 

followed by trifloxysulfuron sodium (8 g/ha) applied post-emergence at 8 WAP had significantly lower 

(P≤0.05) population of M. invisa. The reduction in the population of M. invisa in the weedy check alone could 

be attributed to the fact that majority of the M. invisa in these plots had died during the dry season after 

shedding its seeds into the soil seed bank. However, M. invisa was effectively controlled in plots treated with S-

metolachlor (1160 g/ha) + atrazine (1480 g/ha) applied pre-emergence followed by trifloxysulfuron sodium (8 

g/ha) applied post-emergence at 8 WAP, suggesting that the canopy created by the cassava cover and plant 

spacing as well as the ground cover created by few grasses during the dry season, contributed to the reduction in 

M. invisa population. Furthermore, the significant (P≤0.05) increase recorded in the population of M. invisa in 
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plots hoe weeded at 4, 8 and 12 WAP and in plots treated with S-metolachlor (1160 g/ha) + atrazine (1480 g/ha) 

applied pre-emergence followed by two hoe weedings at 12 and 16 WAP could be attributed to the effect of hoe 

weeding which left the soil surface bare during the dry season thereby creating favourable conditions for M. 

invisa to quickly recolonize the space at the onset of the rains before the other weeds could emerge (Derakhshan 

and Gherekhloo, 2013). Cordeau et al. (2015) reported that tillage and hoe weeding are one of the main drivers 

of weed community assembly which confirmed earlier report by Froud-Williams et al. (1984) that tillage 

operations stimulate weed seeds to germinate. The observation in this study, indicated that the soil disturbances 

via hoe weeding and tillage in plots with these treatments stimulated M. invisa germination even under cassava 

of different morpho-types and plant spacing (Pugnaire et al., 1996) confirming the invasiveness of M. invisa in 

ecological environments where they are found (Derakhshan and Gherekhloo, 2013; Mesquita et al., 2015). 

 

Effect of plant spacing and weed control methods on Mimosa pod and seed yields 

The weedy checks were the only plots where M. invisa produced matured pods at 7 months after 

planting (MAP) in both cropping seasons. The plots under different weed control methods had little or no 

presence of M. invisa in them because they had already been hoe weeded two to three times. 

At 7 MAP in 2015 copping season, the interaction of cassava variety and weed control methods on M. 

invisa pod dry weight showed that M. invisa in the weedy checks under TME 419 recorded significantly 

(P≤0.05) higher number of pod dry weight, seed dry weight, and number of seeds (Table 4). This may be 

attributed to the lack of sufficient ground cover by the TME 419 cassava variety at the early stage of the cassava 

development which encouraged more M. invisa germination due to good quantity of solar radiation reaching the 

soil surface. In addition, the result of the interaction of plant spacing, cassava variety and weed control methods 

on number of M. invisa seeds at 7 MAP in 2015 cropping season (Table 5), indicated that TME 419 cassava 

variety under 1 m x 0.8 m plant spacing in the weedy checks recorded the highest number of seeds (5269 

seeds/m2) whereas the lowest number of seeds (1346 seeds/m2) was obtained from NR 8082 cassava variety 

under 1 m x 0.8 m spacing. This result supported the findings of Parson and Cuthbertson (1992) who reported 

that M. invisa is a prolific seed producer with seeds ranging from 8000 to 12, 000 seeds/m2 per plant.  Forcella 

et al. (2000) reported that the periodicity of weed emergence is primarily controlled by biological characteristics 

of the weed species like seed dormancy, field management practices such as weed control methods and 

environmental conditions which may be responsible for the significant variation in the M. invisa pod dry 

weight, seed dry weight and the number of Mimosa seeds observed in both cropping seasons. 

 

V. Conclusion 
The findings in this study also revealed that reduction in plant spacing from 1 m x 1 m to 1 m x 0.6 m 

reduced weed density, enhanced ground cover to reduce the level of weed emergence in both cropping seasons. 

The combination of proper weed control methods, cassava variety and reduced plant spacing of 1 m x 0.6 m in 

this study, gave excellent weed control in both 2015 and 2016 cropping seasons. Plant spacing of 1m x 0.6 m 

and 1m x 0.8 m should be adopted for optimum canopy coverage resulting to weed suppression in cassava 

production in the study area. The application of pre-emergence herbicide (1160 g/ha S-metolachlor + 1480 g/ha 

atrazine) followed by hoe weeding at 12 and 16 WAP is recommended for effective suppression of weed 

growth and stimulation of high M. invisa emergence after harvest. 

 

References 
[1] Adelekan, B. A. (2010). Investigation Of Ethanol Productivity Of Cassava Crop As A Sustainable Source Of Biofuel In Tropical 

Countries. African Journal Of Biotechnology, 9(35): 5643-5650. 

[2] Adigun, J. A. (1984). Effect Of Period Of Weed Interference And Chemical Weed Control On Rainfed And Irrigated Peppers 

(Capsicum Spp). Msc (Agronomy) Thesis, Ahmadu Bello University Zaria, Nigeria. 
[3] Aigbokhan, E. I., Osazuwa-Peters, O.L. And Ilubon, K.O. (2010). Range And Distribution Of Mimosa Diplotricha In Nigeria And 

Effects Of Fire On Seed Germination. Nigerian Journal Of Botany, 24(1): 141-151. 

[4] Alabi, B. S., Ayeni, A. O., Agboola, A. A. And Majek, B. A. (2004). Manual Control Of Thorny Mimosa (Mimosa Invisa) In 
Cassava (Manihot Esculenta). Weed Technology, 18: 77 - 82. 

[5] Alabi, B. S., Ayeni, A.O., Agboola, A. A. And Majek, B. A. (2001). Giant Sensitive Plant Interference In Cassava. Weed Science, 
49(2): 171 - 176. 

[6] Aluko O. A, Oyebola T. O And Taiwo S. T. (2015). Effect Of Cultural Practices On Weed Flora Composition Of Selected Field 

Crops. European Journal Of Agriculture And Forestry Research, 3(4): 29-37. 
[7] Barneby, R. C. (1991). Sensitivae Censitae: A Description Of The Genus Mimosa Linnaeus (Mimosaceae) In The New World. 

Memoirs Of The New York Botanical Garden. New York, USA: New York Botanical Garden. 65: Iii + 835 Pp.; 103 Ref. 

[8] Burgers, P. And William, D. (2000). Indigenous Strategies; Options For Sustainable Agriculture In The Forest Margins. ILEIA. 
Newsletter. Vol. 16 No. 3. Farming In The Forest (September, 2000). 

[9] Chikoye, D., Ekeleme, F. And Ambe, J. T. (1999). Survey Of Distribution And Farmer Perceptions Of Speargrass (Imperata 

Cylindrical) In Cassava Based Cropping Systems In West Africa. International Journal Of Pest Management, 45: 305 – 312. 
[10] Chude, V. O.; Olayiwola, S. O.; Daudu, C. And Ekeoma, A. (2012). Fertilizer Use And Management Practices For Crops In 

Nigeria. 4th Edition. Federal Fertilizer Department, Federal Ministry Of Agriculture And Rural Development (FMARD), Abuja. Pp. 

224. 

http://www.cabi.org/isc/abstract/19920663394
http://www.cabi.org/isc/abstract/19920663394


Effect Of Crop Spacing And Weed Control Methods On The Emergence Pattern And Density……. 

DOI: 10.9790/2380-1803010715                                www.iosrjournals.org                                              15 | Page 

[11] Cordeau, S., Guillemin, J.-P., Reibel, C. And Chauvel, B. (2015). Weed Species Differ In Their Ability To Emerge In No-Till 
Systems That Include Cover Crops. Annals Of Applied Biology, 166: 444–455. 

[12] Dan, D. Q., Joseph, S. A., Abdul, R. C. And Abdul, R. T. (2016). Assessment Of Weed Management Strategies On Growth And 

Yield Of Cassava (Manihot Esculenta Crantz) In Ghana. International Journal Of Sciences: Basic And Applied Research (IJSBAR); 
25(2): 245-255. 

[13] Derakhshan, A. And Gherekhloo, J. (2013). Factors Affecting Cyperus Difformis Seed Germination And Seedling Emergence. 

Planta Daninha, Viçosa-MG, 31(4): 823-832. 
[14] Ekeleme, F. (2013). A Report On Weeds Of Cassava And Management Choices For Smallholders In Africa. In: Leonard Gianessi 

(2013). Herbicide Adoption Could Greatly Increase Cassava Production In Africa. International Pesticide Benefits Case Study No. 

86, August 2013. 
[15] Ekhator F., Uyi O. O., Ikuenobe C. E., And Okeke C. O. (2013). The Distribution And Problems Of The Invasive Alien Plant, 

Mimosa Diplotricha C. Wright Ex Sauvalle (Mimosaceae) In Nigeria. American Journal Of Plant Sciences, 2013, 4: 866 - 877. 

[16] Ekhator, F., Akinyemiju, O.  A. And Utulu, S. N. (2008). Factors Affecting Giant Sensitive Plant (Mimosa Invisa Mart) Seed 
Germination And Emergence. Nigerian Journal Of Weed Science, Vol. 21, Pp. 38 - 49. 

[17] Fermont, A. M. (2009). Cassava And Soil Fertility In Intensifying Smallholder Farming Systems Of East Africa. Dissertation. 

Wageningen Agricultural University, Wageningen, Netherlands, 208. 
[18] Food And Agriculture Organization (FAO) (2018). Food And Agriculture Organization, Database Results. Www.Fao.Org 

(Accessed: July 17th, 2019). 

[19] Forcella, F., Benech, A. R. L., Sanchez, R. And Ghersa, C. M. (2000). Modeling Seedling Emergence. Field Crops Research, 67(2): 
123 - 139. 

[20] Froud-Williams, R.J., Chancellor, R. J. And Drennan, D. S. H. (1984). The Effects Of Seed Burial And Soil Disturbance On 

Emergence And Survival Of Arable Weeds In Relation To Minimal Cultivation. Journal Of Applied Ecology, 21: 629-641. 
[21] Gbadamosi, R. O. (2015). Documentation Of Application Of Local Knowledge To The Development Of Ecological Organic 

Agriculture In Nigeria (Publication Of Ecological Organic Agriculture Initiative In Nigeria). Artsmostfare Prints, Ibadan, Nigeria, 

Pp. 6 – 7. 
[22] Hillocks, R. J. (2002). Cassava In Africa. Chapter 3, In: Hillocks, R.J., Thresh, J.M. And Bellotti, A.C. (Eds.), Cassava: Biology, 

Production And Utilization, CABI, Wallingford, United Kingdom, Pp. 41-54.  

Http://Ciat-Library.Ciat.Cgiar.Org/Articulos_Ciat/Cabi_06ch3.Pdf 
[23] Howeler, R.., Lutaladio, N. And Thomas, G. (2013). Save And Grow: Cassava. A Guide To Sustainable Production Intensification. 

Food And Agriculture Organization Of The United Nations, Rome, 142. 

[24] Jarvis, A., Ramirez-Villegas, J., Campo, B. V. H. And Navarro-Racines, C. (2012). Is Cassava The Answer To African Climate 
Change Adaptation? Tropical Plant Biology, 5(1): 9-29. Http://Dx.Doi.Org/10.1007/S12042-012-9096-7 

[25] Jayasree, P. K. (2005). Biology And Management Of Mimosa Invisa Mart. In Kerala. Phd THESIS, Kerala Agricultural University, 

India. Pp. 212. 
[26] Lebot, V. (2009). Tropical Root And Tuber Crops: Cassava, Sweet Potato, Yams And Aroids. CAB International, USA, 56. 

[27] Lokko, Y., Okogbenin, E., Mba, C., Dixon, A., Raji, A. And Fregene, M. (2007). Cassava. In: C, Kole, Ed, Genome Mapping And 
Molecular Breeding In Plants, Vol 3. Pulses, Sugar And Tuber Crops, Springer-Verlag, Berlin, Pp. 249–269. 

[28] Maclean, R. H., Litsinger, J.A., Moody, K., Watson, A. K. And Libetario, E. M. (2003). Impact Of Gliricidia Sepium And Cassia 

Spectabilis Hedgerows On Weeds And Insect Pests Of Upland Rice. Agriculture, Ecosystems & Environment, 94(3): 275 - 288. 
[29] Melifonwu, A. A., Korieocha, M. C., Ogbonna, M. C. And Balogun, R. B. (2012). Effect Of Selected Herbicides And Integrated 

Weed Management On The Control Of Mimosa Invisa Mart In Cassava (Manihot Esculenta Crantz). International Journal Of 

Applied Research And Technology, 1(2): 187 – 196. 
[30] Melifonwu, A., James, B., Aïhou, K., Weise, S., Awah, E. And Gbaguidi, B. (2000). Weed Control In Cassava Farms: IPM Field 

Guide For Extension Agents. IITA 2000. Wordsmithes Printers, Lagos, 23. 

[31] Melifonwu, A. A. (1994a). “Control Of Mimosa Inivisa In Maize (Zea Mays) With Atrazine And Its Mixtures With Alachlor And 
Metolachlor”, Nigerian Journal Of Weed Science, 7: 9 - 14. 

[32] Melifonwu, A. A. (1994b). Weed And Their Control In Cassava. African Crop Science Journal, 2(4): 519-530. 

[33] Mesquita, M. L. R., Andrade, A. L. And Pereira W. E. (2015). Soil Weed Seed Bank In Situ And Ex Situ At A Smallholder Field In 
Maranhão State, Northeastern Brazil. Acta Scientiarum. Agronomy Maringá, 37(1):93-100. 

[34] Norgrove, L. And Hauser, S. (2015). Estimating The Consequences Of Fire Exclusion For Food Crop Production, Soil Fertility, 

And Fallow Recovery In Shifting Cultivation Landscapes In The Humid Tropics. Environmental Management, 55: 536–549. 
[35] Okogbenin, E., Setter, T. L., Ferguson, M., Mutegi, R., Ceballos, H., Olasanmi, B., Fregene, M. (2013). Phenotypic Approaches To 

Drought In Cassava: Review. Frontiers In Physiology 4(93):1-15. Doi: 10.3389/Fphys.2013.00093 

[36] Parsons, W. T. And Cuthbertson, E. G. (1992). Noxious Weeds Of Australia. Melbourne, Australia: Inkata Press, 692 Pp. 
[37] Plucknett, D. L., Phillips, P. T. And Kagbo, R. B. (2000). A Global Development Strategy For Cassava: Transforming A 

Traditional Tropical Root Crop. Surring Rural Industrial Development And Raising Incomes For Rural Poor. FAO Plant Production 

And Crop Protection Division, Rome, Italy. 
[38] Prochnik, S., Marri, P. R., Desany, B., Rabinowicz, P. D., Kodira, C., Mohiuddin, M., Rodriguez, F., Fauquet, C., Tohme, 

J., Harkins, T., Rokhsar, D.S. And Rounsley, S. (2012). The Cassava Genome: Current Progress, Future Directions. Tropical Plant 

Biology, Vol. 5, No. 1, March, Pp. 88-94, Http://Dx.Doi.Org/10.1007/S12042-011-9088-Z 
[39] Pugnaire, F. I., Haase, P. And Puigfafabregas, J. (1996). Facilitation And Succession Under The Canopy Of Retama Sphaeroearpa 

(L) Boiss In Semi-Arid Environments In Southeast Spain. Oikos. 

[40] Pugnaire, F. L. And Lazaro, R. (2000). Seed Bank Under Story Species Composition In A Semi–Arid Environment: The Effect Of 
Shrub Age And Rainfall. Annals Of Botany, 86: 807 -813. 

[41] Pypers, P., Sanginga, J. M., Kasereka, B., Walangululu, M. And Vanlauwe, B. (2011). Increased Productivity Through Integrated 

Soil Fertility Management In Cassava-Legume Intercropping Systems In The Highlands Of Sud-Kivu, DR Congo. Field Crops 
Research, 120: 76-85. 

[42] Singh, R. P. And Singh, R. K. (2006). Ecological Approaches In Weed Management. National Symposium On Conservation 

Agriculture And Envi., October 26-28, 2006, 301-305. 
[43] Tongglum, A., Vichukit, V., Jantawat, S., Sittibusaya, C., Tiraporn, C., Sinthuprama, S. And Howeler, R.H. (1992). Recent 

Progress In Cassava Agronomy Research In Thailand. In: R.H. Howeler, Ed. Cassava Breeding, Agronomy And Utilization 

Research In Asia. Proc. 3rd Regional Workshop, Held In Malang, Indonesia. Oct. 22-27, 1990. Pp. 199-223. 
[44] Zimdahl R. L. (1988). The Concept And Application Of The Critical Weed-Free Period. In: M. A. Altieri And M. Liebmann (Eds). 

Weed Management In Agroecosystems: Ecological Approaches, CRC Press, Boca Raton, Pp. 145-155. 

http://www.fao.org/
http://ciat-library.ciat.cgiar.org/Articulos_Ciat/Cabi_06ch3.Pdf
http://dx.doi.org/10.1007/s12042-012-9096-7
http://www.cabi.org/isc/abstract/20033033977
http://www.cabi.org/isc/abstract/20033033977
http://www.cabi.org/isc/abstract/19922320198
http://dx.doi.org/10.1007/s12042-011-9088-z

