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ntroduction - The main focus of the 

Grain Legumes Improvement 

Programme (GLIP) was “Development 

of appropriate and sustainable technologies 

for increased production of food legumes to 

meet national demands” in the year under 

review. Some of the research activities 

carried out in the year under review are as 

stated:  

Activity 1: Multi-locational Trials of 

Cowpea Variety „Modupe „for Varietal 

Release  

Activity 2: Control of pests/diseases and 

induction of early flowering in African Yam 

Bean (Sphenostylis stenocarpa) using 

sodium bicarbonate  

Activity 3: Control of cowpea aphid-borne 

mosaic virus in cowpea using sodium 

bicarbonate (baking soda) 

Activity 4: Potential synergistic effect of 

newly formulated biopesticide and synthetic  

insecticides in the control of insect pests and 

diseases of  

Activity 5: Proactive Application of 

Systemic fungicide: a prerequisite for the 

control of cowpea diseases in IPM 

I 



Activity 6: The effect of plant growth-

promoting rhizobacteria on growth, 

nodulation, nitrogen-fixation and yield of 

fertilized soybean (glycine max l.) 

Activity 1: Multi-locational Trials of 

Cowpea Variety ‘Modupe ‘for Varietal 

Release 

Introduction 

Parts of the requirements for the release of 

any newly developed crop variety are a 

nationwide on station testing of the variety. 

The performance of the variety has to be 

compared with other newly developed 

cowpea varieties to establish it superiority or 

otherwise at both on station and on-farm 

levels. Hence Modupe was evaluated in 

some locations in forest, derived Savanna 

and Savanna agro-ecologies with nine other 

new varieties 

Objective : To compare the performance of 

Modupe with other newly developed 

cowpea variety 

Expected benefits: 

1 The new variety is expected to 

improve the nutrition and food 

security for about 2 million 

farmers in the South West 

Nigeria.  

2 The use of Modupe variety is 

expected to contribute to better 

health, environment and income 

of the farmers 

3 The need for frequent spraying 

with insecticide to control the 

insects and diseases will be 

reduced 

4 Smallholder farmers are expected 

to increase their yield by 20%. 

Brief Methodology 

Modupe variety was evaluated in Ibadan, 

Orin Ekiti, Ballah, Ilora, Kisi. Shedda, and 

Samaru in year 2017.The Experiment was 

laid out in a Randomized Complete Block 

Design (RCBD) made; each plot measured 

5x5m (25m
2
). The rows spaced at 75cm and 

30cm intra row. The blocks and plots were 

separated by an alley way of 1m. The 

expreiment was replicated four times. Data 

were collected on all agronomic parameters, 

yield and severity of insects and diseases. 

Results Highlights 

 Modupe cowpea variety performed across 

all the location where it was evaluated. 

The number of pods per plant ranged 

between 26.3 and 39.3 across the 

locations. The modupe variety of cowpea 

performed better in savannah more than 

in forest agro ecology 

 Modupe cowpea variety was the best 

yielding across all the locations except in 

Ilora. It had the highest yield produced in 

Samaru and Shedda  

 The 100-seed weight of modupe was not 

significantly different from other elite 

variety  despite its smaller size. 

Conclusion. The work is on going and hope 

to continue in 2018. 

 

Table 1. The Number of Pods/plant of Varieties included in the National Coordinated Trial 



 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 Yield/kg per plot of Cowpea varieties included in national coordinated Trials 

Varieties ILORA KISI ORIN EKITI SAMARU SHEDDA 

SAMPEA -7 0.98 1.60 1.23 1.94 1.90 

IFE BROWN 0.45 1.62 1.33 2.18 2.22 

MODUPE 0.92 2.17 1.79 2.43 2.11 

IFE98-12 0.65 1.34 1.45 1.98 1.87 

IT10TK-832-1 0.54 1.41 1.26 1.98 1.76 

IR 48 0.89 1.31 1.44 2.00 1.97 

SAMPEA 13 0.76 1.61 1.56 1.97 1.74 

IT10K-961-7 0.56 1.81 1.48 2.13 1.67 

SAMPEA-6 0.43 1.71 1.77 1.98 1.87 

IT-288 0.78 1.69 1.70 1.89 1.88 

LSD 0.22 0.76 0.67 0.43 0.56 

 

Varieties ILORA KISI ORIN 

EKITI 

SAMARU SHEDDA 

SAMPEA -7 18.5 33.3 25.0 39.0 38.5 

IFE BROWN 21.5 32.5 27.5 34.3 37.4 

MODUPE 26.3 29.0 34.3 32.5 39.3 

IFE98-12 21.4 35.4 28.0 32.5 31.0 

IT10TK-832-1 17.5 38.3 25.3 39.0 34-0 

IR 48 21.3 24.0 22.3 33.5 29.0 

SAMPEA 13 22.0 29.2 28.0 29.4 31.3 

IT10K-961-7 31.3 31.5 33.5 36.3 32.6 

SAMPEA-6 34.0 35.4 28.5 33.6 31.5 

IT-288 31.0 30.7 23.4 34.6 29.5 

LSD 4.30 3.43 4.00 3.02 3.33 



Table 3. The 100 seed weight (g) of Cowpea varieties in the Coordinated national trials 

Varieties ILORA KISI ORIN EKITI SAMARU SHEDDA 

SAMPEA -7 13.9 17.6 18.5 21.9 19.3 

IFE BROWN 12.7 18.0 19.6 22.8 22.0 

MODUPE 11.2 16.8 17.9 19.7 18.3 

IFE98-12 12.8 17.2 17.0 21.3 19.6 

IT10TK-832-1 13.8 18.7 17.9 18.9 18.9 

IR 48 16.7 18.5 16.8 17.9 16,8 

SAMPEA 13 15.5 19.5 20.6 20.2 16.7 

IT10K-961-7 11.8 16.7 17.8 18.4 17.4 

SAMPEA-6 10.6 13.0 16.7 15.4 14.5 

IT-288 18.9 20.8 21.8 19.5 19.7 

LSD 2.42 1.74 2.02 3.12 2.97 

 

Activity 2: Control of pests/diseases and induction of early flowering in African Yam Bean 

(Sphenostylis stenocarpa) using sodium bicarbonate 

Introduction 

African yam bean (AYB) is a food security 

crop usually planted in association with 

yams in traditional systems. It belongs to the 

family Fabaceae along with the model 

legumes: cowpea and soyabean. It is an 

annual legume used in various indigenous 

food preparations. AYB is a minor and 

underutilised legume with potentials of 

assuring food and nutritional security. It is 

usually referred to as poor man‟s meat when 

animal protein is limiting.   

 AYB produces tubers and grains which are 

both edible. It survives on marginal soils and 

has soil ameliorating properties. The crop is 

well balanced in amino acids and has higher 

amino acid content than pigeon pea, cowpea 

and bambara groundnut (Uguru and 

Madukaife, 2001). 

The crop has however not enjoyed robust 

research until recently. It is prone to 

extinction as only older farmers are aware of 



and also plant it. Some of the constraints to 

its production include long cooking time, 

photoperiod sensitivity, susceptibility to 

various plant pests and diseases and long 

duration on the field.  

 

Several pests and diseases have been 

identified on African yam bean. The pests 

attack the crop from vegetative to 

reproductive stage while diseases attack the 

crop between seeding emergence and pod 

maturity. Both pests and diseases of AYB 

cause great yield losses in the crop.  

One of the major constraints to propagation 

of AYB is the long duration of the crop in 

the field. The duration spent on the field has 

to do with days taken to maturity which is 

dependent on flowering time. Earliness to 

maturity can be induced through 

manipulation of flowering time.  However, 

there is dearth of information on agents that 

could be used to induce early flowering in 

AYB. Kareem et al., 2016 (unpublished 

data) observed earlier flowering in cowpea 

treated with baking soda. The merit of this 

process can be tested in AYB. 

 

Overall objective 

To investigate the use of baking powder to 

control pests/diseases and reduce the time of 

flowering of African yam bean genotypes  

Specific objectives:  

 To evaluate the use of baking powder 

for the control of pests/diseases of AYB. 

 To ascertain the usefulness of sodium 

bicarbonate as a flowering-inducing 

agent in African yam bean 

 To identify genotypic responses to 

treatment with sodium bicarbonate 

 To assess the effect of sodium 

bicarbonate on the growth and yield 

parameters of AYB 

 

Methodology 

The experiment was set up in June, 2017 at 

the Research Field of IAR&T. Four AYB 

genotypes consisting of two materials from 

IAR&T and one each from IITA and 

NACGRAB were used. Planting was done 

using1m x 1m spacing and stakes were 

provided 3WAP. The trial was laid out in a 

randomised complete block design with 

three replications. Three treatments 

consisting of two concentrations of sodium 

bicarbonate (15 g/L and 20 g/L) and 

insecticide (LaraForce) were used. Data 

were collected on growth and yield 

parameters (days to 50% emergence, no. of 

days to 50% flowering, no. of pods/plt, no. 

of seeds/pod, pod length (cm), yield (Kg), 

etc).  



Leaf samples of the various treatments were 

collected from two replications and bulked 

for each genotype. The samples were 

screened for cucumber mosaic virus using 

Enzyme Linked Immunosorbent Assay 

(ELISA) following standard protocols. 

Absorbance was read at 405nm in a BioTek 

spectrophotometer.  

Highlights of Results 

 All the genotypes are susceptible to 

cucumber mosaic virus regardless of the 

treatment used although there were 

varietal differences in intensity of the 

virus.  

 Genotypes sprayed with 20g/L reached 

50% flowering one day earlier than the 

other treatments (Fig. 1). 

 Optimum number of peduncles and 

hence number of pods were observed 

in genotypes sprayed with 15g/L 

sodium bicarbonate (Fig. 2&3) 

 Pod length was longest in 20g/L 

treatment (Fig. 4) 

 Yield obtained from application of 15g/L 

sodium bicarbonate was higher than 

that from the other treatments (Fig. 6)

  

  

Fig.1. Effect of treatment on number of days to 50% flowering and Effect of treatment on 

Number of peduncles per plant 
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Fig. 3. Effect of treatment on number of pods/plant and Effect of treatment on pod length 

   

Fig. 5. Effect of treatment on number of seeds per pod and Yield of African Yam Bean 

under different treatment regimes 

Summary and conclusions 

Treatment with sodium bicarbonate and 

insecticide did not have appreciable effect 

on the incidence of cucumber mosaic virus 

in African yam bean. However, treatment 

with 20g/L sodium bicarbonate influenced 

days to 50% flowering. Aplication of 15g/L 

sodium bicarbonate had significant effects 

on yield parameters. More studies are 

recommended to validate the results 

obtained and also to understand the 

mechanism of action of the sodium 

bicarbonate. This will be useful in 

sustainable production of AYB since sodium 

bicarbonate is readily available, cheap and 

eco-friendly. 

0

2

4

6

8

10

12

14

16

15g/L 20g/L insecticide

N
u

m
b

e
r 

o
f 

p
o

d
sl

p
la

n
t 

Treatment 

0

5

10

15

20

25

30

15g/L 20g/L insecticide

P
o

d
 le

n
gt

h
 (

cm
) 

Treatment 

11.5

12

12.5

13

13.5

14

14.5

15

15.5

15g/L 20g/L insecticide

N
u

m
b

e
r 

o
f 

se
e

d
s/

p
o

d
 

Treatment 

0.13

0.14

0.14

0.15

0.15

0.16

15g/L 20g/L insecticide

Y
ie

ld
 (

K
g)

 

Treatments 



 

Activity 3: Control of cowpea aphid-

borne mosaic virus in cowpea using 

sodium bicarbonate (baking soda) 

INTRODUCTION  

Cowpea (Vigna unguiculata L. Walp.) is 

regarded as the most essential legume crop 

for poor people in developing countries 

(Valenzuela and Smith, 2002; Langyintuo et 

al., 2003). It is a major source of indigenous 

plant protein in Nigeria (Ndem and 

Sowemimo, 2004) and 40% of the people 

daily protein requirements are supplied by 

cowpea (Muleba et al., 1997; Egho, 2009). 

In West Africa, cowpea is second in 

importance after groundnut, with Nigeria 

accounting for over 70% of the total world 

production (Singh and Ajeigbe, 2002). 

Diseases of cowpea induced by species of 

pathogens belonging to various pathogenic 

groups (fungi, bacteria, viruses, nematodes, 

and parasitic flowering plants) constitute 

one of the most important constraints to 

profitable cowpea production in all agro-

ecological zones where the crop is 

cultivated, thus resulting in low yield 

(Emechebe and Lagoke, 2002). Viral 

diseases remain a major constraint to 

production on a large scale. Yield losses of 

cowpea up to 87% due to infection by 

viruses have been reported in Nigeria 

(Shoyinka et al., 1997). Various synthetic 

pesticides used on cowpea have some 

adverse effects such as toxic residue, 

development of resistant strains, high cost 

and toxicity to mammals (Azher, 2009). 

Hence, there is need for eco-friendly 

alternatives and such alternatives include the 

use of inorganic salts such as sodium 

bicarbonate.   

Overall Objective 

To control cowpea aphid-borne mosaic virus 

in cowpea varieties using sodium 

bicarbonate 

Specific Objectives 

i. To determine the effect of sodium 

bicarbonate (baking soda) on the 

presence or absence of cowpea aphid-

borne mosaic virus in cowpea varieties.  

ii. To evaluate the effect of sodium 

bicarbonate on the agronomic 

parameters of cowpea.   

iii. To assess the effect of sodium 

bicarbonate on the yield parameters of 

cowpea.  

Location: Ibadan  

 

METHODOLOGY 



Experimental design 

Five cowpea varieties; Ife brown, Ife BPC, 

Ife 98-12, Modupe and Oloyin were planted 

in May, 2017 using randomized complete 

block design with 3 replicates. Spacing of 60 

cm x 30 cm was used.  

Treatments 

There were 3 treatments each containing 15g 

and 20g of sodium bicarbonate dissolved in 

1 litre of water containing 2 ml of liquid 

soap. The third treatment involved the 

spraying of the varieties with insecticide. 

Four spraying regimes were used; spraying 

twice at foliar stage, once at flowering and 

once at podding stage.  

Effect of sodium bicarbonate (baking 

soda) on the presence or absence of 

cowpea aphid-borne mosaic virus  

Leaf samples were collected from cowpea 

varieties at the onset of flowering and the 

presence or absence of cowpea aphid-borne 

mosaic virus was determined using antigen 

coated plate enzyme-linked immunosorbent 

assay (ACP-ELISA). The ELISA kit was 

obtained from Agdia-Bioford, France. Virus 

titre was considered negative if the values of 

samples are less than twice the value of 

healthy cowpea plant.  

Growth and yield parameters  

Plant height was measured with a meter rule 

in cm while the number of leaves was 

determined by counting the total number of 

leaves on the tagged cowpea/plot. 

Grain yield was determined by counting the 

number of seeds/pod while 100 seed weight 

was determined by weighing 100 seeds from 

each treatment.  

Results 

ELISA results showed that both sodium 

bicarbonate and the insecticide used were 

able to control the presence of cowpea 

aphid-borne mosaic virus in all the cowpea 

varieties (Table 1). 

 

Effect of sodium bicarbonate on growth 

parameters 

Spraying cowpea varieties with 20g/l of 

sodium bicarbonate produced the highest 

plant heights. Spraying cowpea with 

insecticide did not have significant effect on 

plant height (Fig. 1.).  

Table 1. Titre of cowpea aphid-borne 

mosaic virus using antigen coated plate 

enzyme-linked immunosorbent assay 

(ACP-ELISA)  



Cowpea 

variety 

15g/l 20g/l Insecticide 

IFE BPC - - - 

IFE 

BROWN  

- - - 

MODUPE - - - 

IFE98-12 - - - 

OLOYIN - - - 

- =  virus absent in cowpea leaf 

 

 

Fig. 1. Effect of sodium bicarbonate and 

insecticide on Plant height 

Oloyin had the highest number of leaves 

when sprayed with 15g/l and 20g/l of 

sodium bicarbonate (Fig. 2) while in the 

other varieties, number of leaves were 

reduced when plants were sprayed with 

15g/l of sodium bicarbonate. 

 

Fig. 2. Effect of sodium bicarbonate and 

insecticide on number of leaves 

 

Effect of sodium bicarbonate on yield 

parameters 

IFE BROWN had the highest number of 

seed/pod followed by IFE98-12 while 

Oloyin had the least number of seed/pod. 

Results indicated that spraying with 20g/l of 

sodium bicarbonate competed favourably 

with spraying with insecticide (Fig. 3). 

 

 

Fig. 3. Effect of sodium bicarbonate on 

number of seeds/pod 
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IFE98-12 had the highest seed weight 

followed by IFE BROWN and then IFE 

BPC. Spraying with sodium bicarbonate at 

15g/l and 20g/l increased the yield of 

cowpea varieties (Fig. 4). 

 

Fig. 4. Effect of sodium bicarbonate on 100 

seed weight 

Beneficiaries 

 Farmers 

 Exporters 

 Consumers 

CONCLUSION 

Sodium bicarbonate (baking powder) has the 

ability to control the occurrence of cowpea 

aphid-borne mosaic virus in cowpea 

varieties. It also increased the yield of the 

cowpea varieties. The insecticide also 

controlled the virus and increased the yield 

but its use pollutes the environment and in 

most cases, the residues accumulate in the 

leaves and seeds which are consumed by 

animals and humans. This may result in ill 

health, thus, affecting our economy. Moreso, 

the rejection of Nigerian cowpea at the 

International market due to pesticide 

residues is of great concern. The use of 

sodium bicarbonate for the control of 

cowpea aphid-borne virus increases the 

acceptability of Nigerian cowpea at 

international markets.  

 

PROJECT TITLE Development and 

application of integrated pest management 

(IPM) technologies for cowpea farming 

systems in south west Nigeria 

Introduction - Insect pests, diseases and 

weeds inflict enormous losses to the 

potential of cowpea production in the South 

West region of Nigeria where cowpea 

production is on the increase due to its 

popularization among the farmers by the 

Institute. Anecdotal evidences also indicate 

rise in the losses, despite increasing use of 

chemical pesticides. At the same time, there 

is a rising public concern about the potential 

adverse effects of chemical pesticides on the 

human health, environment and biodiversity. 

Synthetic insecticides had been used and are 

still being employed for the control of this 

pest. However, the drawbacks associated 

with these are well known. Synthetic 

insecticides are noxious to man and 

livestock and can be pollutants to the 

environment. Though available but are 

unaffordable by the rural farmers. 
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Application of the synthetic insecticides 

require a degree of skill to the rural farmers 

who are the producers of the bulk of the 

nations‟ food supply and furthermore each 

generation of insects becomes more immune 

to chemical pesticides leading to the 

problem of resistance. In addition, non-

selective kill beneficial insects thereby 

causing an imbalance in the ecosystem 

Significant contamination of cowpea has 

been reported in Nigeria. For examples, in 

2010 it was reported that 20 fast food outlets 

were closed in Nigeria because of fatalities 

traced to pesticide residue in their products 

(Chikwe, 2010). In the Nation newspaper on 

Sunday, April 5 2015, it was reported tha 42 

food items produced in the country were 

rejected by United Kindom (UK) for quality 

defects. Again, in the Editorial newspaper 

Thursday, July 30 2015, European Union 

(EU) suspended the exportation of cowpea 

seeds (dried beans) originating from Nigeria 

as a result of pesticide residues in them. 

These negative externalities, though, cannot 

be eliminated altogether; their intensity can 

be minimized through development, 

dissemination and promotion of alternative 

IPM-based technologies.  

Justification  

 The solution to the pesticide externalities 

lies in the implementation of Integrated 

Pest Management (IPM), which 

combines the use of different pest control 

strategies (cultural, resistant varieties, 

biological and micro dosage chemical 

control).  

 Although, IPM has been accepted world-

wide as the most attractive option for 

protection of crops from the ravages of 

pests, but its development for various 

crops and implementation at the farmers‟ 

level has been non-existence in Nigeria. 

  The need to develop sustainable IPM 

programme for  the Cowpea-producing 

area of South-West Nigeria. 

General  Objective 

Therefore, the general objective of work is 

to holistically provides cowpea farmers with 

the insects‟ pest and diseases management 

tools they require to manage the biologically 

pests complex systems in a profitable and 

environmentally friendly manner.  

 

Activity 4: Potential synergistic effect of 

newly formulated bio-pesticide and 

synthetic insecticides in the control of 

insect pests and diseases of cowpea 

Objectives  

(a).  To evaluate the potentials of 

tobacco/pawpaw leaves extract as bio-

pesticides in the management of diseases and 

insect pests of cowpea in the IPM 

(b). to provide baseline information on 

contamination level of organochlorine 

pesticides residues in dried cowpea seeds 

and leaves originating from Southwest 

Nigeria  

Methodology: The trials were established in 

Ibadan, Orin Ekiti, Ballah and Kisi Sub- 

Stations in the year 2016 and 2017. The 

treatment consists of three improved cowpea varieties. Ife 

Brown, Modupe, and Ife 98-12 from Institute of 

Agricultural Research and Training , Ibadan. 
The Experiment was laid out in a 

Randomized Complete Block Design 

(RCBD) made; each plot measured 5x5m 

(25m
2
). The rows spaced at 75cm and 30cm 

intra row. The blocks and plots were 



separated by an alley way of 1m. The 

expreiment was replicated four times, 

 The treatments included;  

(1). Control ( No Application of any 

treatment); (2) Micro dosage Insecticide at 

concentration of 10ml/20L of water (ILD), 

(3) Insecticide at manufacturer  

concentration of  40ml/20L of water (MD); 

(4) Biopesticide (100g/20L) (BIO) (5) 

Biopesticide (100g/20L) (BIO)) + Micro 

dosage Insecticide at concentration of 

10ml/20L of water The insecticide used was 

Dimethoate 40% EC.. 

The treatments were applied four times at 

various stages of growth the cowpea crop. 

Data Collection: Data were collected on the Number of 

pods per plant, weight of 100 Seed (g)., Seed yield, 

Disease incidence and Disease severity  

 

Data analysis: Data collected were 

subjected to analysis of variance (ANOVA) 

based on Randomized Complete Block 

Design, while significant means were 

separated using the Duncan‟s multiple range 

test (DMRT), at 5% level of significance. 

Determination of Insecticidal Residues on 

Cowpea Leaves and Seeds. 

Qualitative screening Insecticidal Residues 

on Cowpea Leaves and Seeds for the 

detection of presence or absence of 

insecticides and nicotine was done in 

JAWARA Environmental Service Limited, 

Lagos, using the High Performance Liquid 

Chromatography  

 

NOTE: The experiment al field in Ballah, 

Kwara State was destroyed by Fulani 

Herdsmen Just as the trial in Ibadan 

main office was consumed by the Horses 

of the Federal College of Animal Health 

and Production Technology. The Trial 

sited at Orin Ekiti encountered a serious 

experimental error during applications of 

treatment just as Ilora Station Trial s was 

adversely affected by non-academics staff 

strike. Seeds preserved for quality was 

infested with beans weevils due to the 

strike. However, the report of this trial is 

based on result from Kisi substation only. 

 

Highlight of result 

 The results in Figures 1 and 2 

showed that Biopesticide (100g/20l) 

(BIO)) + Micro dosage Insecticide at 

concentration of 10ml/20l of water 

produced a significant higher the 

number pods/plants, weight of 

seed/plot irrespective of variety  

However, there were no significant 

differences in efficacy of the ) 

Biopesticide and the application 

insecticide at Manufacturer dosage.  

Though the number pods/plants, 

weight of seed/plot irrespective of 

variety were lower in plots with 

Micro dosage Insecticide than in 

other treatments, however, it 

compared favourably with them.  

 All the treatments significantly 

increased the yield of all varieties 

over the control with variety Ife 98-

12 producing the highest yield 

(Figure 3). There however no 

significant differences among the 

treatments irrespective of the variety. 

This is an indication that proper 

application of micro dosage of 

insecticide could give higher yield 

compared to manufacturer‟s 

recommendation.  



 Synergistic  application of 

Biopesticides and micro dosage of 

insecticide significantly reduced 

incidence and severity of both 

insects and diseases of cowpea 

compared to other treatments. Figure 

4 and 5 also showed that the micro 

dosage of insecticide significantly 

reduced the incidence and severity of 

both insects and diseases over the 

control and compared favourably the 

Manufacturer‟s dosage  

 This study revealed the presence of 

Endrin-aldehyde, a-chlordane, 

endrine keto, Heptachlor epoxide, 

Endosulfan I &II, Endosulfan 

sulfate, DDTand d-BHC in the 

sampled dried cowpea leaves and 

seeds sprayed with synthetic 

insecticides. 

 In these results, the organochloine 

pesticide residues level found on the 

leaves and seeds of cowpea from the 

plots sprayed with  micro dosage 

only as well as micro dosage + 

biopesticides 

 The result revealed that 

organochloine pesticide residues 

found in this study extremely and 

dangerously higher than the 

Maximum Residual limits Seeds and 

leaves sample from farms field had a 

significant higher residues compared 

with IAR&T stations. 

Conclusion: The experiments/trials can 

not be said to be conclusive due all 

adverse effect of fulani herdsmen and 

the strikes. There is also the need to 

conduct one more on stations experiment 

this year in addition  to commencement 

of on farm evaluation 
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Fig.1. Effect Biopesticides on the number of 
Cowpea Pods/Plant 
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Fig.  3.  Comparison of Biopesticides on 
the yield of cowpea 

Ife Brown

Modupe

Ife 98-12



 

 

 

 

 

Activity 5.  Proactive Application of 

Systemic fungicide: a prerequisite for the 

control of cowpea diseases in IPM 

  

Objectives 

(a).  to determine the effectiveness of 

preventive principle of disease 

control in the  cowpea diseases. 

(b). to investigate the appropriate time 

application fungicide in cowpea production  

(c). to determine the number sprayings 

regime for sustainable disease 

control in cowpea 

Methodology 

The Trials were sited at the Ibadan and Orin 

Ekiti stations of the Institute in the year 

2015 and 2016. Ife Brown variety known its 

high susceptibility to insect pests infestation 

and disease infections was used for the 

experiments and the seeds were planted in 

2x5 factorial in a RCBD with four 

replicates. The main factor was the time of 

application of fungicide and sub factor was 

the spraying regimes. The insecticide used 

which was Dimethoate 40% EC 20ml/20l 

based was applied three times to all the 

treatments except the control. Benomyl a 

systemic fungicide was applied at the rate of 

100g/20l . 

 

The treatments included;  

(1). Control (No application of any 

pesticide) 

(2). Insecticides only 

(3). One spray of fungicide 3 weeks after 

planting 

(4). Two sprays of fungicide (each at 

3WAP and onset of flowering) 
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Fig 4. Comparison of biopesticides and 
sythetic Insecticide on Insects severity on 

Cowpea 
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Fig 5. Comparison of Biopesticides and 
Insecticides on diseases severity of Cowpea 
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Fig 6 Comparison of Total Residues in 

Biopesticides and Synthetic Insecticides  
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(5)  Three sprays of fungicide (each at 

3WAP, onset of flowering, and onset 

of podding) 

Highlight of results 

(1) The results showed the pre-infection 

application of fungicide significantly 

reduced the incidence and severity of 

brown blotch and Cercospora leaf 

spot of cowpea.  

(2) The number of fungicide spraying 

regimes also significantly influenced 

the severities and the incidence of 

the two diseases of cowpea.  

(3) The number of pods/plants was not 

significantly affected irrespective of 

time and number of applications of 

the fungicide. However, the number 

of seed/pods increased with the 

preventive application over the 

control application 

(4) The effect of the time and 

application of the fungicide was 

significantly pronounced on the yield 

data of cowpea as the post-infection 

application reduced the seed weight 

of cowpea 

Conclusions 

(1)  It is impossible to grow cowpea in 

the South west  without one form of 

crop protection applied 

(2)  Sole application insecticides are not 

a remedy for the control of diseases 

of cowpea, contrary to the report of 

Amusa and Ajibade (2005). 

(3) Proactive application as well  three 

spraying regime of benomyl will 

reduce the incidence and severity of 

both brown blotch and Cercospora 

leaf spots of cowpea in South West 

Nigeria. 

 

Figure 1. Comparison of proactive and 

reactive therapy in the severity of 

Brown Blotch disease of Cowpea   

.Figure 2 Comparison of proactive and 

reactive therapy in the incidence of Brown 

Blotch disease of Cowpea   

 

 Figure 3 Comparison of proactive and 

reactive therapy in the severity of 
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Cercospora leaf  spots disease of 

Cowpea   

 

 

Figure 4 Comparison of proactive and 

reactive therapy on the number of 

pods/plant in Cowpea   

 

. 

 

Figure 5 Comparison of proactive and reactive 

therapy on the number of seeds/pod in 

Cowpea.  

 

 

Figure 6. Comparison of proactive and reactive 

therapy on the seed weight of Cowpea 

Activity 6: The effect of plant growth-

promoting rhizobacteria on growth, 

nodulation, nitrogen-fixation and yield of 

fertilized soybean (glycine max l.)  

Introduction 

One of the promising solutions to substitute 

these agrochemicals products is the use of 

bio-resources, including plant growth 

promoting rhizobacteria (PGPR) (Pacôme,et 

al.,2016). According to Ma´rcia, et al. 

(2010), the use of plant growth promoting 

rhizobacteria (PGPR) for sustainable 

agriculture has increased tremendously in 

various parts of the world during the past 

couple of decade. In soybean production, 

environmental acceptable sources of N 
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requirements are biological atmospheric 

nitrogen fixation (BNF) which will be 

possible by the efficiency of this biological 

fixation process will depends on many 

factors which related to the plant and soil 

bacteria symbiosis, and to the environmental 

limiting factors. Low soil fertility and 

limited availability of macro and micro 

nutrients are the most important constraints. 

Soybean production is reduced due to 

deficiency of micronutrients especially Fe, 

Mn and Zn (Khudsar et al., 2008; Caliskan 

et al., 2008). 

Objective: to assess the effect of 

Biofertilizer on the growth and yield of 

Soybean. 

Methodology 

The field experiment was conducted during 

the 2017 cropping season at the Institute of 

Agricultural Research and Training plots in 

Obafemi Awolowo University Teaching and 

Research Farm, Ile-Ife, Osun State. The 

main objective of the study was to determine 

the effect of the inoculation of biofertilizer 

(plant growth promoting rhizobacteria) on 

soybean fertilized with biochar, Phosphate 

fertilizer, will result in an increase in yield 

of soybean .While the specific objective was 

to compare the effect of Biochar, Phosphate 

fertilizer and Biochar and Phosphate 

fertilizer on growth as well as its yield of 

soybean. The experimental design was split 

block design (SBD) with three replications. 

The treatments were zero application of 

fertilizer (control), application of Biochar at 

planting, application of fertilizer at 3 WAP, 

application of biofertilizer at 5 WAP and 7 

WAP to one of the 2 experimental blocks. 

Data collected included plant height, number 

of leaves, plant height, stem girth (weekly), 

pod number, number of pod per plant per 

plot and grain yield (kg/ha).  

Results and Discussion 

Generally, there was no significant increase 

in most of the parameters assessed except in 

Block A where Biochar and SSP application 



led to increase in Seed weight when 

compared with the Control (Table 2). 

Biofertilizer application also did not 

significantly increase yield. 

The pre-cropping soil analytical data (Table 

1) have shown that the nutrients were 

generally low in the 2 blocks. However, 

Block B had lower nutrient status than 

Block A. In the course of the experiment, it 

was observed that plants in Block B had 

stunted growth however, two weeks after 

spraying with Biofertilizer, there was 

improvement in growth. It was assumed that 

the microorganisms enhanced growth even 

though it did not lead to significant 

improvement in yield (Table 3). This 

improvement might have led to similar 

growth observed in Block A which had 

relatively higher nutrient status.  



 

 

 

 

 

 

Table 1: Pre and Post Cropping Soil Analytical Results 

Soil  Units Block 1 

(pre-) 

Block 1 

(post-) 

Block 2 

(pre-) 

Block 2 

(post-) 

pH  (CaCl2) 5.47 5.88 6.08 5.83 

Particle size      

Sand  % 92.20 90.20 93.80 91.20 

Silt % 4.40 4.00 3.60 5.80 

Clay % 3.40 5.80 2.60 3.00 

Exchangeable bases 

Ca Cmol/kg 7.12 6.50 8.05 7.10 

Mg Cmol/kg 2.06 1.44 1.45 1.21 

K Cmol/kg 0.41 0.28 0.52 0.32 

Na Cmol/kg 0.87 0.90 0.93 0.84 

Total N % 0.14 0.12 0.18 0.11 

Total Org. C  % 1.56 1.40 1.68 1.46 

Available P mg/kg 7.63 5.93 6.24 5.44 

Micronutrients      

Manganese mg/kg 85.70 92.10 82.00 119.90 

Iron  mg/kg 4.50 2.70 4.00 3.45 



Copper  mg/kg 2.45 2.05 2.45 2.35 

Zinc  mg/kg 8.79 5.63 6.24 4.91 

KEY:-     

1:- Block 1 (PRE-): Pre planting soil analysis    

2:- Block 1 (POST-): Post planting soil analysis      

3:- Block 2 (PRE-): Pre planting soil analysis    

4:- Block 2 (POST-): Post planting soil analysis  

Table 2: Soybean Yield at Harvest 

 Sd/Pod/Plt  Sd/Pod/Plt/

Plot 
 Weight/Plo

t 
 

Treatment Block A Block B Block A Block B Block A Block B 

Biochar 54.00a 80.75a 13,241a 8909a 1.030b 1.000a 

Biochar + Half Dose 

SSP 
80.67a 78.25a 9,186a 9522a 0.833a 0.967a 

Half Dose SSP 65.47a 84.25a 15,595a 13882a 1.233b 1.383a 

Full Dose SSP 81.08a 70.67a 11,206a 7814a 1.167b 0.800a 

Control 62.67a 65.17a 8,764a 10246a 0.867a 1.016a 

CV (%) 23.7 21.1 51.1 38.7 36.6 38.4 

Values followed by different letters are significantly different from one another ((p≤0.05)) 

Statistical analysis used: ANOVA and mean separated by Duncan‟s Multiple Rang Test, Block A = Non- Sprayed, Block B = 

Sprayed. Sd= Seed.  Plt= Plant, Cv = Co-efficient of variance, SSP = Single Super Phosphate 

Table 3: Comparison of Spray and Non Spray treatments of Cumulative yield Weights 

(t/ha) 

Spraying Regimes  Seed  Weight (t/ha)  

Non-Spray  1.02a 

Foliar Spray  1.03a 

Values followed by different letters are significantly different from one another ((p≤0.05)) 

 


