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Abstract 
A field experiment was conducted at the University of Uyo Teaching and Research Farm, located at Use-Offot, Uyo, Akwa Ibom 
State of Nigeria between September, 2007 and August , 2008.cropping season. to evaluate the effects of type and rate of herbicides 
on growth and yield of cassava (Manihot esculenta Crantz). The experiment was laid out in a randomized complete block design 
with a split plot arrangement and replicated three times. The main treatments were types of herbicides viz: Primextra (Atrazine 
+Metolachlor) (2-chloro-4(ethylamino-6-(isopropylamino-s-triazine and 2-chloro-N-(-2-ethyl-6-methy-phenyl-N-(2-methozyl-
methylethyl acetamide), Atrazine (2-chloro-4-(ethylamino)-6-(isopropylamino) s-triazine) and Diuron (N-(3,4-dichlorophenyl)-N, N-
dimethlurea, while the sub-treatments were rates of application of the herbicides (1.0, 2.0, 3.0, and 4.0 kga.i ha   ֿ◌ ¹ applied as pre-
emergence as well as  control treatments where no herbicide was applied. Results showed that type and rate of herbicides had 
significant effects on , stand establishment, plant height leaf area index, number of tubers /stand, tuber length(cm), weight of tuber 
per plant and tuber yield(t/ha) at (P<0.05). Primextra at 2.0kga.i/ha had the significantly superior growth and yield (19.8tha) than 
Atrazine (17.3t/ha) and Diuron (16. 8t/ha). Based on the findings, this study suggests that Primextra at 2.0kga.i/ha is effective for 
weed control in cassava due to low phytotoxicity, better crop growth, and higher storage root yield. 
 
Keywords: Herbicides, type, rate of application, cassava. 
 

Introduction 
Cassava (Manihot esculenta Crantz) is one of the most important root crops in the tropic and was introduced to Africa in the 16th 
century, but its production took take off seriously  in the 20th century (Onwueme,1982 ; Hillocks 2002). Cassava constitutes a 
major food staple for over 50 million Nigerians, providing more than 70% of their daily energy requirements (]Nnodu et al., 
2006). Its products are of great importance and are consumed in various forms by humans and livestock. It grows over a wide 
range of ecological conditions and is more tolerant to low soil fertility, drought, pest and disease (Udoh et. al., 2005; Nnodu et 
al.., 2006).]) In addition, cassava has an advantage of being available all year round since it can be left in the ground after maturity 
for up to three years before harvesting without significant spoilage. It also has high productivity per unit area of land (30-40 tha-1) 
with minimal inputs (Nnodu, 1998; IITA,1993; Fermont, 2009). 
 
In the past five decades, total cassava production in Africa has almost quadrupled from 31 to 118 million tonnes per year (FAO, 
2009) and is frequently cultivated on marginal soils (Dixon et al .,2007; Hillocks, 2002; FAO ,2004). Cassava is typically 
perceived to be grown by resource poor small farmers ( Alves, 2002; FAO ,2004; 2007) as it can be produced with family labour 
and basic inputs only and  with low production risk (Nweke ,2005). According to FAO (2009), average cassava yield in Africa has 
gradually increased from 6 to10 tha-1 over the past five decades. However, at present the average African farmers harvest 
approximately 20% less cassava per hectare than the world average o12.2 tha-1 (Fermont , 2009). Various constraints such as 
abiotic and biotic factors as well as human activities have contributed to keeping the average yield of cassava in Africa at a low 
pace. Nevertheless, there is a potential for higher yields in Africa as on-farm germplasm trials average yields of 15 to 40 tha-1 have 
been obtained (Fermont et al., 2007 ;.2008) Although there is a trend of increases in cassava production in the humid tropics 
(FAO 1993; 2009), management practices e. g. weed management  technique  are variable and in most systems inappropriate for 
the expression of the yield potentials of the improved cassava genotypes (Eke-Okoro et al .,2001).  
 
In large scale cassava farms, herbicides are used and they affect plant growth by their direct and indirect effects on one or more 
plant components (Akobundu, 1987). Some herbicides interaction within plant may result in spectacular good weed control at 
dosages considerably below those normally utilized in single application. Others may result in moderate increase in phytotoxicity, 



International Journal of Basic and Applied Sciences                  Ndaeyo et. al.,             Vol. 2 No. 2                                   ISSN: 2277-1921 
 

                                                                                                  66  Online version available at: www.crdeep.com 
 

while others may cause no effect or produce a level of phytotoxicity that is below the normal toxicity level. Plant responses to 
herbicide interactions can be measured on the basis of stand reduction or several growth parameters (Akobundu, 1981). Cassava is 
sensitive to atrazine but in the primextra formulation the atrazine components in a 2.5 kga.i ha ֿ◌ ¹ of the mixture is less that 
1.0kga.i/ha which is tolerated by cassava. Herbicide interference with metabolic processes affects the physiological processes and 
the overall growth and development of plants (Akobundu, 1987). The increase dependence on cassava as a source of carbohydrate 
and raw material for most industries in many parts of the tropics has led to increase in farm sizes and cultivation of large hectares, 
hence the need for development of sustainable methods of weed control. Chemical weed control has the potentials to reduce 
labour requirements thereby reducing cost of production (Khan et al., 1985). However, the use of chemicals may have negative 
effects on crop growth and yield as well as the environment (Ogundola and Liasu, 2006). This study was therefore conducted to 
evaluate the influence of type and rate of some herbicides on growth and yield of cassava in Uyo, South-eastern Nigeria. 
 
Materials and Methods 
The experiment was conducted at the University of Uyo Teaching and Research Farm,located at Use-Offot- Uyo, Akwa Ibom 
State of Nigeria between September, 2007 and August , 2008.,cropping season. The site is located at Latitude 5º17I and 5º27I N, 
Longitude 7º27I and 7º58I E and on altitude of 38.1m above sea level. This rainforest zone receives about 2500 mm rainfall 
annually. The rainfall pattern is bimodal, with long (March - July) and short (September – November) rainy seasons separated by 
a short dry spell of uncertain length usually during the month of August. The mean relative humidity is 78% and the atmospheric 
temperature is 30ºC. The mean sunshine hour is 12.  Pre- planting soil analysis revealed the following physico-chemical 
characteristics: pH in water of 5.71  2.16% organic matter, 0.10 % total nitrogen, 96.91 mg/kg available P while exchangeable 
bases values were 0.10, 3.40 and 1.68 cmolkg-1 for K, Ca and Mg, respectively. The soil particle distribution was: sand 86.80 %, 
silt 4.18% and clay 8.71%.   
 
The experiment was laid out in a randomized complete block design with a split plot arrangement and replicated three times. The 
main treatments were types of herbicides viz: Primextra (Atrazine +Metolachlor) (2-chloro-4 (ethylamino-6-(isopropylamino-s-
triazine and 2-chloro-N-(-2-ethyl-6-methy-phenyl-N-(2-methozyl-methylethyl acetamide), Atrazine (2-chloro-4-(ethylamino)-6-
(isopropylamino) s-triazine) and Diuron (N-(3,4-dichlorophenyl)-N, N-dimethlurea,), while the sub-treatments were rates of 
application of the herbicides (1.0, 2.0, 3.0, and 4.0 kg a.i ha   ֿ◌ ¹ applied as pre-emergence as well as  control treatments where no 
herbicide was applied. Each main plot measured 9m x 4m while sub plot size was 3m x 2m. One metre path separated one subplot 
from the other while main plot and replicate were separated from the other by a path of 2m. The field was ploughed, harrowed and 
ridged with tractor drawn implements between 21 and 22 September, 2007. Cassava cultivar TMS 30572 was planted on 24 
September, 2007 at a distance of 1mx1m giving a total plant population of 10,000 stands ha-1. This cultivar was chosen because of 
its good branching ability and canopy formation. The herbicides were applied as pre emergence one day after planting the cassava 
in the plots which received the herbicide treatments. The herbicides were applied using a lever operated knapsack sprayer 
calibrated to deliver each spray volume. At 2 months after planting (MAP), 120kg of N P K (15:15:15) was applied using ring 
method to all treatments including the control treatment. 
 
Data Collection and Analysis 
The number of established stands (plants) was counted and the percentage of establishment calculated based on the total number 
of stems planted at 1MAP and 9MAP. Growth parameters assessed were plant height, and leaf area index (LAI) (Ramanujam and 
Indira 1978). Cassava tubers were harvested and the yield components (number of tubers, tuber length, tuber circumference, 
tubers, tuber yield) were determined. Data collected were subjected to analysis of variance) and the means compared  using least 
significant difference (LSD) at p< 0.05 (Wahua, 1999) 
 
Results and Discussion 
Cassava Stand Establishment and Survival Percentage 
Results showed significant differences (P<0.05) among the herbicide  type for stand establishment (Table1). Primextra showed the 
highest stand establishment (85.7%) at 1MAP and high survival percentage (83.0%) at 9MAP. Similarly, application rate of 
4.0kga.i ha   ֿ◌ ¹ had the least survival percentage irrespective of herbicide type. Primextra at 2.0kga.i/ha   ֿ◌  ¹ had the highest number 
of survivors (95.0%) through out the sampling periods. Interaction was only significant for survival of the plant with survival rate  
reducing with increase in herbicide application rate. 
 
Cassava leaf area index was significantly affected herbicide type and not  on height  (Table 2). The 2.0kga.i ha   ֿ◌ ¹   rate had the 
tallest plant and   LAI irrespective of herbicide type. 
 
Primextra at 2.0kga.i ha   ֿ◌ ¹ had the tallest plant and the highest leaf area index. The application rate of 4.0kga.i ha   ֿ◌ ¹ produced the 
shortest plants and the lowest leaf area index irrespective of herbicide type. These may be attributed to the higher rate of 
application of 4.0kga.i ha   ֿ◌ ¹ of the herbicide which might have had phytotoxic effect on the plant thereby inhibiting its growth. 
Interaction was only significant for plant survival with survival rate reducing with increase in herbicide application rate. 
 
Yield and Yield Components of Cassava 
Significant differences were observed among herbicide types, and rates   for number of tubers per stand, tuber length, weight of 
cassava tubers per plant and tuber yield (Table 3). Primextra had the highest yield and yield components while Diuron had the 
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least (Table 3). The interaction of the two components indicated that Primextra at 2.0kga.i ha   ֿ◌ ¹ with the highest number of tubers 
(19.0), longest tuber (52.4 cm), heaviest tuber per plant (7.9kg) and highest tuber yield (19.8t/ha). Thus, primextra at 2.0kga.i ha 
 ֿ◌¹ produced the best yield  irrespective of herbicide type while Diuron had the lowest yield. This result is similar to the 
observation of IITA (1990) that Atrazine + Metolachlor (Primextra) at 2-3kga.i ha   ֿ◌ ¹ favours good root yield in cassava. It also 
agrees with the report of Alabi et al. (1999) that cassava yield from both atrazine and metolachlor at 2.0kga.iha   ֿ◌ ¹ gave excellent 
storage root yield. It is also similar to the recommendation of NACWC (1994) of 2.0kga.i ha   ֿ◌ ¹ of primextra for the control of 
weeds in cassava. 
 
Table 1: Influence of type and rate of some herbicides on stand establishment and  survival percentage of cassava 
 

         Treatments Establishment (%) 
at 1 MAP* 

Survival (%) 
at 9 MAP Herbicides Rate 

of application 
(kga.i ha   ֿ◌ ¹) 

Primextra 0 83.8 83.8 

1.0 83.3 83.3 
2.0 95.0 95.0 
3.0 87.5 82.5 
4.0 78.8 70.0 

Mean  85.7 83.0 

Atrazine 0 71.5 71.3 

1.0 62.5 62.5 
2.0 75.0 62.5 
3.0 62.5 57.5 
4.0 57.5 50.0 

Mean  65.8 60.8 

Diuron 0 71.3 66.3 

1.0 58.8 50.0 
2.0 52.5 57.5 
3.0 66.3 62.5 
4.0 57.5 50.0 

Mean  63.3 57.3 
LSD ( P< 0.05 )Type of 
 herbicides                                           3.4                                           2.8 
LSD ( P < 0.05)Rate of  
application                                          NS                                            1.0 
LSD ( P< 0.05 ) 
Interaction                                           NS                                            1.3 

               *MAP= Months after planting 
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Table 2: Influence of type and rate of some herbicides on height and leaf area index of cassava 

         Treatment             

Herbicide Rate of  
application  
(kga.i ha   ֿ◌ ¹)  Plant height  

(cm) at 6 MAP  
 

Leaf area index  
at 6 MAP  
 

Primextra 0 124.8 3.1 

1.0 132.2 3.2 
2.0 139.9 5.7 
3.0 138.9 3.9 
4.0 123.5 4.9 

Mean  131.8 4.9 

Atrazine 0 93.3 2.7 

1.0 105.5 2.7 
2.0 129.0 4.3 
3.0 106.2 3.2 
4.0 104.2 3.7 

Mean  107.6 3.3 

Diuron 0 109.2 3.5 

1.0 127.8 3.1 
2.0 130.3 4.0 
3.0 123.8 3.3 
4.0 110.2 3.3 

Mean  120.2 3.2 
LSD ( P< 0.05 ) Type  
of herbicides                                    NS                        0.9 
LSD ( P < 0.05)Rate  
of application                                  14.8                       1.0 
LSD ( P< 0.05 ) 
 Interaction                                       2.1                         0.4 

 
 
Conclusion  
 
This study has shown that application rate of 2.0kga.i ha   ֿ◌ ¹ encourages establishment, growth, and development of cassava better 
than other rates 0, 1.0, 3.0 and 4.0 kg a.i/ha   ֿ◌ ¹. Generally, Primextra at 2.0kga.i/ha   ֿ◌ ¹ gave excellent root storage yield and did not 
affect crop growth compared to Atrazine and Diuron. It also showed that herbicides applied at higher rate of 4.0kga.i/ha   ֿ◌ ¹ affect 
cassava growth and yield. However, long term studies are needed. .  
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Table 3: Effects of type and rate of herbicides on yield and yield components of cassava 
 

Herbicides Rate of 
application     
(kga.i ha   ֿ◌ ¹) 

No. of 
tubers/stand 

Tuber length 
(cm) 

Weight of 
tuber/plant  
(kg/ha) 

Tuber yield  
(t/ha) 

Primextra 0    14.3    38.6         5.7    14.3 
1.0    16.7    42.5         5.8    14.5 
2.0    19.0    52.4         7.9    19.8 
3.0    17.7    47.5         6.4    15.0 
4.0    13.3    37.2         5.3    13.3 

Mean     16.2    43.6         6.2    15.6 
Atrazine 0    13.3    33.7         4.5    11.3 

1.0    16.8    35.9         5.5    13.8 
2.0    16.2    40.2         6.9    17.3 

 3.0    13.8    38.2         6.9    13.3 
4.0    12.8    34.5         5.3    13.0 

Mean     14.6    36.5         5.5    13.7 
Diuron 0    8.5    24.6         3.9    9.8 

1.0    13.3    37.3         5.2   13.0 
2.0    17.0    38.7         6.7   16.8 
3.0    15.5    35.1         5.2   13.0 
4.0    10.3    36.6         5.1   12.8 

Mean     12.9    34.5         5.7    13.1 
LSD(P<0.05)type of                                   1.6                         8.2                           1.1                   3.1 
        herbicide 
LSD(P<0.05)rate of                                    2.9                        4.3                            1.6                   2.9 
        application 
LSD(P<0.05)                                               1.7                        5.8                           1.2                   2.0 
        interaction 
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