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ntroduction - Agriculture in Nigeria is 

experiencing adverse climatic 

conditions with negative impacts on 

production and productivity of maize. The 

consequences of the crop vulnerability to the 

frequency and severity of droughts, flood, 

rise in global temperature and erosion for 

instance lead to challenges such as: crop 

failure, outbreaks of pests and diseases, 

fluctuations in food availability, food 

security, prices, impoverishment, hunger, 

starvation and famine. 

It is therefore imperative to devise coping 

strategies to climate change in maize 

production systems in Nigeria. These 

strategies must be able to address critical 

problems occasioned by the effect of climate 

change.  

Adjusting maize production systems to 

climate change requires the accurate 

prediction of future climatic conditions. This 

is by developing appropriate control 

measures to prevailing consequences of the 

climate change and by providing relevant 

information on the climate to stakeholders in 

agricultural production system, food 

distribution and value chain for enhanced 

food security. 

Nigerian meteorological agency and other 

meteorological stations should be 

encouraged and strengthened to provide 

farmers with early warning signal through 

effective extension delivery system to 

enable them make informed decisions and to 

enable them to better prepare for adverse 

conditions. This will help to forecast the 

occurrence of any adverse abiotic and biotic 

production challenges. For instance, one of 

the factors favouring the outbreak of 

armyworm is periods of dry spells followed 

by heavy rains. Meteorological agencies in 

collaboration with Federal Pest Control Unit 

and researchers in relevant fields of 

agriculture can map out strategies that can 

be put in place to forestall these occurrences. 

The programme in this 2018 In-house 

review is therefore reporting ten projects: 

1. Development of Hybrid popcorn for 

popping quality, disease resistance and  

 Adaptation 

2. Evaluation of White Elite Maize Hybrids 

for Grain Yield and Disease Reaction 

Across   Diverse Environments in South-

Western Nigeria 

3. Evaluation of Yellow Elite Maize Hybrid 

for Yield and Disease Reaction in South 

West Nigeria. 

4. Maize yield as influenced by double plant 

density 

5. Potential in quality protein maize (QPM) 

and Striga resistant maize genotypes as 

source of low soil nitrogen tolerance 

6. Water deficit stress and soil amendment 

on the performance of Quality protein 

maize 

7. Assessment of resistance and growth 

response of some selected maize 

genotypes to stem-borer infestation 

8. Effect of Detasseling and Plant Density 

on Grain Yield of Maize Introduction 

I 
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9. The study on the roles of 

Entomopathogenic Microbial Endophyte 

in the control of Armyworms of Maize  

10. Assessment of Resistance and 

Growth Response of some selected Maize 

Genotypes to Stem-borer infestation 

The theme of the programme for the year is 

“Development of Maize Varieties and 

empowering farmers for food self-

sufficiency in Nigeria in line with the 

Federal Government Alternative Green 

Agriculture Policy” 

On behalf of the programme, I appreciate 

the financial support of the management 

team and the Maize Project. We are also 

grateful to our external collaborators/donors 

for working with us to better the living 

standard of the farmers. I thank all members 

of the programme: Academic, Technical, 

Field and Administrative Staff members for 

their support, contributions, co-operation 

and hard-work in the year. I wish you all the 

best in your future endeavours. 

 

Project 1: Development of Hybrid 

popcorn for popping quality, disease 

resistance and adaptation. 

Introduction 

Breeding methods are strategies that can be 

employed to improve traits that are of 

economic value. All breeding methods 

applicable to dent corn improvement can be 

utilized for popcorn.  The choice of breeding 

method, or methods, used is dependent on the goals 

of each individual breeding program, the germplasm 

being used, and the resources available. (Hallauer, 

2001) 

Mass selection is one of the earliest breeding 

methods, this method involve visual 

selection of desirable traits.  Mass selection 

is highly efficient for improving traits that 

can easily be observed phenotypically such 

as plant height, ear size, kernel colour, 

lodging resistance, and day to maturity or 

popping volume in the case of popcorn.  

Similar to dent corn, the early improvement 

of popcorn was done through mass selection 

(Hallauer, 1997). For instance, the supergold 

variety resulted from an early-mass selection 

experiment to improve popping expansion 

(Brunson, 1937). This strategy has also been 

successfully utilized in improving popping 

expansion in popcorn (Pereira and Amaral 

Junior do, 2001; Vivela et al., 2008). With 

mass selection, new cultivars can be 

developed in a short while and it allows for 

continuous improvement of traits. However, 

mass selection is disadvantageous in that 

pollen source cannot be controlled and the 

ineffectiveness of the method for selecting 

traits that are of low heritability.  

Recurrent Selection aims at increasing the 

frequency of desirable alleles while 

maintaining genetic variability especially in 

quantitative traits, through repeated cycles 

of selection. This selection method is useful 

in improving specific combining ability 

(Singh, 1993) and also important in the 

provision of genetic gain for popping 
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expansion (Daros et al., 2002). Pedigree 

selection is another breeding method which 

requires that a detailed record of progenies 

and the parents be maintained. Hence, it is 

useful in determining individuals of the 

same parent. This is known as a pedigree 

record. Viana (2009), while discussing the 

efficiency of this selection method in the 

development of superior inbred lines, 

explained that pedigree selection is 

predominantly used in the development of 

popcorn inbred lines. 

Backcross breeding is a breeding 

methodology which involves the transfer of 

a trait from one genetic background to the 

other through repeated crossing of the F1 

progeny to the recurrent parent. This method 

is aimed at intensifying a desired trait such 

that the genotype becomes increasingly 

similar to that of the parent. Backcross 

method is very popular for improving 

qualitative traits such as disease resistance 

as it has been applied in popcorn to produce 

varieties with improved yield and disease 

resistance (Pereira and Amaral Junior do, 

2001). It has also been successfully used to 

identify trait-improving quantitative trait 

loci (QTLs) in popcorn backcrossed to dent 

maize (Li et al., 2009). Molecular breeding 

may also be employed in disease resistance 

breeding for popcorn improvement. This 

tool will hasten the process and make the 

Distinct, Uniform and Stability (DUS) 

character of popcorn effective. 

 Correlation among agronomic and 

quality traits in popcorn 

Correlation refers to the degree of measure 

of association between two characters or 

degree to which they vary together. 

Mohanan (2010) defined correlation as the 

association of characters that exhibit some 

trends of change. Correlation coefficients 

can be measured in terms of direction of 

association (viz: positive or negative) or/and 

magnitude of the association. A positive 

correlation implies that improvement of one 

trait leads to the improvement of the other 

trait through indirect selection while a 

negative correlation shows that 

improvement of one trait leads to the 

introgression of another. This suggests that 

the knowledge of association of traits like 

yield and its components is very pertinent in 

putting together selection criterion useful for 

crop improvement. Rupak et al. (1979) 

observed significant association of grain 

yield with plant height, ear length, ear girth 

and 100 grain weight in eight popcorn 

varieties and twenty eight crosses in maize. 

Similarly, Sreckov et al. (2011) reported that 

grain yield significantly and positively 

correlated with kernel row number, ear 

length and 100-kernel weight  

It had also been observed that grain yield 

was significant and correlated with ear 

length, rows per ear, plant height and ear 

prolificacy (Moradi and Azarpour, 2011). 
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Vijayabharathi et al. (2009a) reported a 

positive correlation between popping 

expansion volume and popping expansion 

ratio, negative correlation between ear 

length and popping expansion ratio and also 

between grain yield and popping expansion 

ratio. These information no doubt had been 

of tremendous value in the present study, 

positively correlated traits may be identified 

and utilized in extraction of inbred parents 

especially when they are yield components 

and disease resistant characters. 

Dofing et al. (1991), reported that expansion 

volume was negatively correlated with all 

yield components except for number of 

kernel rows. This probably implies that 

kernel rows per cob may also be considered 

as an important trait in popping expansion 

volume, while other yield related traits 

should not be jointly selected with popping 

traits. 

 

Reddy et al., (2003) indicated that popping 

expansion have positive significant 

correlation only with degree of popping and 

also revealed that degree of popping and 

lesser cob girth were the only criteria which 

could be used as a selection characteristic 

for improving popping expansion. Some of 

these traits were measured in this study and 

will be useful in deciding the suitable 

parents for the hybrid popcorn. 

Acceptability 

The use of popcorn confections as well as 

the rapid increase in the use of popcorn as 

snacks at amusement parks, motion- picture 

theatres, or around family televisions and 

while traveling, has greatly increased the 

demand for popcorn, thus making it a 

profitable outlet for commercial production 

and delight of millions to eat and enjoy 

(Iken, 1991). However, consumers’ 

preference for taste of popped grains of 

popcorn may differ. Studies indicate that 

consumers prefer popcorn that is tender, 

fluffy and with a high expansion volume 

(Allred-Coyle et al., 2000). 

Medium-sized kernels are appealing to both 

home consumers and processors. Small 

kernels are preferred by home consumers 

because they tend to produce small, but 

tender flakes, with few hulls. Vendors prefer 

large flakes for good eye appeal. They are 

also tougher, so that they do not break easily 

(Phumelele, 2012). Freshly popped kernels 

of popcorn differ in flake size which can 

occur either as mushroom or butterfly shape. 

The mushroom shapes are round and has 

very few wings while the butterfly shape are 

irregular. Confectioners appear to prefer the 

mushroom-shape flake because it is less 

susceptible to breakage while the butterfly-

shaped flakes are inclined to be tender and 

are preferred by movie theatres, to be sold 

on the premises. They are susceptible to 

breakage and cannot withstand extended 

handling. The change from butterfly to 
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mushroom shape can be achieved 

successfully through plant breeding (Ziegler, 

2001). The present study will classify the 

popcorn entries into mushroom and butterfly 

shapes for different popcorn consumer 

preferences. Parents with the consumer 

preferences will also be documented for 

possible use in popcorn further 

improvement. 

Objectives 

The objectives of this study therefore, were 

to: 

(i) characterize some parental inbred 

lines of popcorn based on yield, phenotypic 

attributes and reaction to prevailing pests 

and diseases; 

 ( ii ) assess their capacity for grain yield, 

popping  characteristics and flavor, and 

 ( iii) identify superior lines that could be 

used for development of commercial F1 

hybrids for the popcorn industry and thus 

enhance popcorn productivity. 

Materials and Methods 

Source of genetic materials - Materials 

were sourced from local markets and 

farmers’ fields by maize scientists at 

Institute of Agricultural Research and 

Training (IAR&T), Moor Plantation, Ibadan. 

They were grouped based on kernel shape 

and size. They were consequently planted 

out and selfed to generate S1 lines. 

The details of nineteen (19) lines of popcorn 

used in this study are provided in Table 3.1. 

Experimentation 

The study was carried out in two stages viz: 

Breeding Nursery activities 

The lines were grown at  IAR&T’s Breeding 

Nursery in single rows, 5 m long with inter 

and intra-row spacing of 0.75 x 0.5 m, 

respectively. Fertilizer application was 

carried out 3 weeks after planting (WAP) at 

the dosage rate of 180 kg/ha of NPK 20-10-

10 and was top-dressed with 100 kg/ha of 

urea 2 weeks before anthesis. Weed control 

was done chemically with the application of 

5 litres/ha pre-emergence herbicides (5 g/lt 

Metolachlor and 170 g/lt Atrazine a.i).  Two 

supplementary hoe weeding   at 6 and 10 

WAP, respectively were carried out to keep 

the field clean of weeds. At flowering, 

healthy plants in each row were sibmated to 

generate sufficient seeds for the evaluation 

trial. Agronomic data (including leaf disease 

score) were recorded on each line on a score 

of 1 (best) -5 (worse). At harvest, sibmated 

seeds from each line were bulked to form 

planting materials for evaluation. 

 

 List of parental popcorn inbreds and 

their source 

S/N Materials  Colour Source   

1. Small Pearl Shaped Yellow IAR&T   

2. Popcorn 2-S0 Yellow IAR&T 

3. Popcorn 34-Y Yellow IAR&T 

4. Popcorn 37-Y Yellow IAR&T 

5. Popcorn 20-Y Yellow IAR&T 

6. Popcorn 44-Y Yellow IAR&T 

7. Popcorn 32-Y Yellow IAR&T 

8. Large Pearl Shaped Yellow IAR&T 

9. Popcorn 9-Y Yellow IAR&T 

10. Popcorn 66-Y Yellow IAR&T 
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11. Popcorn 33-1-Y Yellow IAR&T 

12-. Popcorn 40-Y Yellow IAR&T 

13. Popcorn 52-Y Yellow IAR&T 

14. Popcorn 36-Y Yellow IAR&T 

15. Popcorn 4-Y Yellow IAR&T 

16. 

17.  

18.  

19.      

Popcorn 3-Y 

Popcorn-18-Y 

Popcorn-6-Y 

Eruwa Local (Check) 

Yellow 

Yellow 

Yellow 

Yellow 

IAR&T 

IAR&T 

IAR&T 

IAR&T 

 

Field and Experimental Design and 

Management 

The lines were evaluated under irrigation 

using a commercial variety as check in a 

Randomized Complete Block Design 

(RCBD), two (2) row plots, 5 m long with 

inter and intra-row spacing of 0.75 x 0.5 m, 

respectively, two (2) seeds per hole and was 

replicated three (3) times at two (2) 

locations viz: Ibadan (Longitude 7
0
22’N 

Latitude 3
0
50’E) and Ikenne (Longitude 

6
0
53’N Latitude 3

0
42’E). 

Agronomic management practices (pre-

emergence herbicide and fertilizer 

application in two doses) necessary for 

maximum crop performance were carried 

out as described for the breeding nursery. 

Data Collection 

Data were collected on agronomic, yield 

traits as well as incidence of major leaf 

diseases.  

Plant stand: 

 Plant stand was recorded as the total 

number of plants obtained per plot. 

Days to tasseling:  

Days to anthesis was recorded as the number 

of days from planting to when 50% of the 

plants have emerged tassel in a plot. 

Days to silking:  

Days to silking was recorded as the number 

of days from planting to when 50% of the 

plants have emerged silks in a plot.  

Plant height: Plant height was measured as 

the distance (cm) from the base of the plant 

to the height of the first tassel branch.  

Ear height: Ear height was measured as the 

distance (cm) from the base of the plant to 

the node bearing the upper leaf ear. 

Incidence of leaf diseases: This was rated 

on a scale of 1 to 5, where 1= highly 

resistant and 5= very heavy infection, for 

each of the diseases viz: blight, curvularia, 

rust and streak.  

Husk cover: Husk cover was rated on a 

scale of 1 to 5, where 1= husk tightly 

arranged and extended beyond the ear tip 

and 5 = ear tips exposed.  

Plant and ear aspects: Plant and ear aspect 

was rated on a scale of 1 to 5, where 1= 

excellent in overall phenotypic appearance 

and 5= poor in overall phenotypic 

appearance.  

Moisture content (%): Moisture content 

was determined with the aid of moisture 

meter at harvest in percentage.  

Grain yield: Grain yield was first obtained 

in kilogram/plot (kg/plot), but later 

converted to tones per ha (t/ha) after 

adjusting to 12% moisture content. 
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Popping characters: Popping characters 

were measured as the proportion of popped 

grains/ unpopped grains (cm³) with the use 

of a graduated measuring glass cylinder 

Acceptability: Acceptability was estimated 

on a scale of 1-5, where 1- very tasty, 2- 

tasty, 3- fairly tasty, 4- slightly tasty, 5- 

poorly tasty.  

Seedling Traits 

Stem colour and broadness of leaves at 

seedling stage 

Vegetative Traits 

Leaf colour, colour of mid-rib, colour of leaf 

blade, leaf orientation at vegetative stage 

Flowering Traits 

These include colour of anther, colour of 

silk, nature of anthesis at flowering stage 

Cob Characteristics 

These include cob shape, cob circumference, 

cob length, shape of the tip and kernel row 

arrangement at harvest 

Seed Characteristics  

These include seed colour, seed shape, 

number of seeds per row, number of rows 

per cob and presence or absence of awn at 

post-harvest stage 

Determination of Popping Expansion 

The method for determining expansion 

volume as reported by Pordesimo et al. 

(1990) was adopted in this study. In this 

method, expansion volume was estimated as 

the ratio of pop volume per weight of 

popped kernels. About 150 cm
3
 kernel of 

corn was taken in 250 cm
3
 cylinder and its 

weight was measured. Weighed corn was 

poured into a domestic hot air corn popper 

which was allowed to run for about two (2) 

minutes, until the popcorn completed 

popping. The expansion volume of corn was 

measured using a measuring cylinder up to 

approximately 1000 cm
3
. The expansion 

ratio is calculated by 

weightTotal

cornpoppedofvolumeTotal
PER   

NB. PER= Popping expansion ratio 

 

Acceptability Rating 

A panel of eighteen (18) random tasters was 

selected and each taster was treated as a 

replicate with a random effect. Each taster 

ate about 10 gm of popped portion of the 

grains and assigned a score to it based on the 

rating parameters contained in the 

questionnaire (Appendix 1). In most cases, 

four to five genotypes were tasted at the 

same time. Palatability and general 

acceptability ratings of 1 - 5 were scored by 

each taster, where 1 = excellent, 2 = very 

good, 3 = good, 4 = fair and 5 = poor.  

Data Analyses 

Data collected were subjected to analyses of 

variance (ANOVA) using SAS version 9.0. 

Significant means for which genotypes 

differ significantly were separated using 

least significant difference (LSD) as 

outlined by Steel and Torrie (1980). 

Correlation and regression analyses were 

also carried out to determine the relationship 
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among traits and contribution of other 

agronomic traits to grain yield, respectively.  

Principal Component Analysis (PCA) was 

conducted to determine the extent of genetic 

relationship among the inbred lines and 

components with above 9% proportion of 

variance were retained. Cluster analysis was 

also conducted to determine the diversity 

among the inbreds. 

 Analysis of variance model can be 

expressed as follows:  

Yij = µ + Ej +Gi + GEij + Eijk 

Where: 

µ = population mean 

Ej = effect of the ith environment 

Gi =effect of the jth genotype 

GEij = interaction effect of ith environment 

and jth treatment 

Eijk = error term 

 The model for Principal Component can be 

expressed as follows: 

  Y1=a11X + a21X2 + a31X3---------+ ap1Xp 

 

RESULTS 

 Mean squares from combined ANOVA 

for grain yield and other agronomic traits 

The results of the mean squares from the 

combined analyses of variance (ANOVA) 

for agronomic characters in the 19 popcorn 

inbred lines are shown in Table 1. The 

results showed that most of the characters 

measured were highly significant at ρ≤0.01 

for the popcorn genotypes except ear aspect. 

It was similarly observed that most of the 

agronomic characters measured were highly 

significant at ρ≤0.01 except for days to 

tasseling and silking at different 

environment where evaluated. Genotype x 

Environment (GE) interaction also had a 

pronounced effect on all the morphological 

characters measured. 

The mean squares from the combined 

ANOVA for grain yield, yield related 

parameters are shown in Table 2. Results 

showed that the genotypes differed 

significantly at ρ≤0.01 for most of the 

characters estimated except for cob length 

and kernel/row number. It was also observed 

that the effect of location was highly 

significant at ρ≤0.01 for most of the 

characters except ears/plant. Apart from 

kernels/row and cob length, G x E effect 

was significant (ρ≤0.01) for ears/plant, cob 

width, number of rows/cob and grain yield. 

Mean squares from ANOVA for 100-grain 

weight and popping characters are shown in 

Table 3. It was observed that the inbred lines 

were significantly different (ρ≤0.01) with 

respect to popping volume and expansion 

ratio. 

Table 4 shows the mean squares from 

combined ANOVA for insect and diseases 

rating. Results showed that all diseases and 

insect scored for were non-significant for the 

popcorn inbreds. The effect of location on 

the disease expression and insect pest 

infestation was highly significant at ρ≤0.01 

for all the parameters except leaf blight and 
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curvularia leaf spot. G x E effect was 

significant for streak at ρ≤0.05.  

Mean squares from ANOVA for 

acceptability ratings are presented in Table 

5. Results showed that the inbreds were 

significantly different at ρ≤0.05 with respect 

to general acceptability but non-significant 

for taste and flavor. 
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Table 1: Mean squares from combined ANOVA for agronomic characters in 19 Popcorn inbred lines. 

Source 

of variation 

 

df 

Days to 

tasseling  

Days to 

silking  

 

Plant height 

 

Ear height 

Husk cover  Plant 

aspect 

Ear aspect 

Environ (E) 1 50.67 50.67 230670.04** 110548.25** 54.75** 29.51** 39.38** 

Rep (Env) 4 63.40 66.51 287.67 161.86 1.11 1.14 0.17 

Genotype  (G) 18 41.20** 68.49** 1022.44** 460.88** 1.47** 1.85** 0.83 

G x E 18 37.76** 37.76** 784.78** 285.14** 1.62** 1.36** 1.60** 

Pooled Error 72 13.70 13.68 88.91 62.38 0.49 0.33 0.54 

 *, ** Significantly different at 0.05 and 0.01 levels of probability, respectively 

 

 

Table 2: Mean squares from combined ANOVA for grain yield and yield related parameters 

in 19 Popcorn inbred lines. 

Source 

of variation 

 

df 

Ears/ 

plant 

Cob length Cob width No. of 

row/cob 

No. of 

kernels/row 

Grain yield 

Environ (E) 1 0.00079 251.43** 11.12** 120.08** 1403.51** 3.60** 

Rep (Env) 4 0.02 6.85 0.30 0.12 14.67 0.04 

Genotype  (G) 18 0.05** 7.63 0.76** 4.73** 48.46 1.52** 

G x E 18 0.05** 6.76 0.78** 5.54** 47.92 0.26** 

Pooled Error 72 0.01 5.50 0.34 2.69 34.99 0.08 

   *, ** Significantly different at 0.05 and 0.01 levels of probability, respectively 

 

 

Table 3: Means squares from ANOVA for 

100-grain weight and popping characters 

in 19 popcorn inbred lines 

Source 

of 

variation 

df 100-

grain 

Weight  

Popping 

volume  

 

Expansion  

ratio 

Rep 2 0.49x10-

6 
785.96 46507 

Genotype  

(G) 

18 0.13x10-

4 
1923419.88** 113811827** 

Error 36 0.81x10-

5 

31813.74 1882470 

*, ** Significantly different at 0.05 and 0.01 levels of 

probability, respectively 

Table 4: Mean squares from combined 

ANOVA for insect and disease rating in  

19 popcorn inbred lines  

  Diseases  Insect 

Source 

of variation 

 

Df 

 

Streak  

 

Rust  

 

Blight  

Curvularia 

leaf spot 

  

Armyworm  

Environ (E) 1 112.01** 48.04** 0.04 0.08  1.72** 

Rep (Env) 4 3.67 0.25 0.04 0.08  0.14 

Genotype  (G) 18 1.12 0.21 0.04 0.04  0.09 

G x E 18 1.29* 0.33 0.04 0.04  0.09 

Pooled Error 72 0.67 0.26 0.04 0.04  0.12 
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*, ** Significantly different at 0.05 and 0.01 

levels of probability, respectively 

 

Table 5: Mean squares from ANOVA for 

acceptability ratings in 19 popcorn inbred 

lines 

Source 

of variation 

df Taste Flavour General 

Acceptability 

Rep 2 0.68 2.65 0.75 

Genotype  

(G) 

18 0.39 0.34 0.45* 

Error 36 0.22 0.24 0.24 

*, ** Significantly different at 0.05 and 0.01 

levels of probability, respectively 

Mean performance for traits across 

locations 

Means for agronomic characters of the 

popcorn inbreds are presented in Table 6. 

Small pearl shaped and Popcorn 66-Y were 

the earliest to attain maturity based on days 

to silking.  They were closely followed by 

Popcorn 4-Y, while Large pearl shaped, 

Popcorn 6-Y and Popcorn 52-Y were the 

latest to attain maturity. Popcorn 36-Y was 

tallest height while Popcorn 6-Y was the 

shortest inbred. 

Means for grain yield, yield components and 

popping ability are presented in Table 7. 

Popcorn 33-1-Y was the highest yielding 

among the inbreds across the two locations 

followed by large pearl shaped, Popcorn 40-

Y and Popcorn 34-Y, while the poorest for 

grain yield was Eruwa local (check). Small 

pearl shaped had the largest popping 

expansion followed by Popcorn 20-Y while 

the lowest popping volume of 73.3cm
3 

was 

recorded for Popcorn 3-Y. Similarly, the 

largest expansion ratio was recorded for 

small pearl shaped followed by Popcorn 20-

Y while Popcorn 3-Y gave the smallest 

expansion ratio. Popcorn 66-Y had the 

highest grain filling with respect to numbers 

of kernels recorded on a row. It was 

followed by Popcorn 44-Y while Popcorn 

40-Y and Popcorn 3-Y had lowest number 

of kernels in a row. 

The popcorn genotypes were generally 

resistant to Blight and Curvularia with a 

rating ranging from 1.00 to 1.33 and 1.00 to 

1.17, respectively (Table 8). However, 

higher rating of 1.33 was found in Popcorn 

20-Y for Blight and 1.17 was found in the 

same variety for Curvularia as against rating 

of 3 to 5 which depicts susceptibility. The 

genotypes were also resistant to Rust and 

reacted similarly to Armyworm treatment as 

there were no significant differences as to 

how they were affected.  

Table 9 shows the mean performance of the 

popcorn inbreds for acceptability ratings. 

Popcorn 18-Y was rated best for taste 

among the 19 popcorn inbred lines while 
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Popcorn 3-Y was the least. Popcorn 4-Y and 

Popcorn 36-Y were the best for flavor while 

Popcorn 32-Y was the poorest. It was 

followed by Popcorn 9-Y and Popcorn 3-Y. 

Popcorn 44-Y, Popcorn 34-Y and Popcorn 

4-Y were highly rated for general 

acceptability while Popcorn 32-Y was rated 

to be the least acceptable popcorn inbred. 

 

Table 6: Mean Performance for agronomic characters of 19 Popcorn inbred lines  

Variety Days to 

50% 

tasseling 

Days to 

50% 

silking 

Plant 

height 

(cm) 

Ear 

height 

(cm) 

Husk 

cover 

(1-5) 

Plant 

aspect 

(1-5) 

Ear 

aspect 

(1-5) 

Ears/ 

Plant 

Popcorn 44-Y 55.50 61.50 133.50 85.50 2.67 3.33 3.17 1.08 

Popcorn 18-Y 54.33 59.67 135.33 76.33 3.00 3.17 3.67 1.05 

Eruwa local 54.50 59.83 141.17 89.00 2.67 2.33 3.67 0.98 

Popcorn 9-Y 55.00 61.67 159.33 90.33 3.00 2.67 3.17 0.88 

Popcorn 34-Y 54.00 57.00 169.17 100.83 2.67 2.67 3.00 1.04 

Popcorn 4-Y 52.50 54.50 162.00 86.67 2.67 2.00 3.33 1.06 

Popcorn 66-Y 51.00 54.00 154.17  78.17 2.33 1.83 3.00 1.17 

Small pearl shaped 52.17 53.83 139.50 73.17 3.50 3.33 3.33 0.99 

Popcorn 40-Y 52.83 57.83 167.00 95.33 2.17 1.83 2.17 1.07 

Popcorn 20-Y 56.33 60.67 132.00 79.83 3.33 3.33 3.00 0.94 

Large pearl shaped 57.17 62.83 152.83 83.83 2.33 2.17 3.17 0.95 

Popcorn 2-So 52.00 55.00 160.00 90.17 2.00 2.50 2.50 0.84 

Popcorn 3-Y 54.83 57.50 154.00 79.67 1.67 1.83 3.50 0.91 

Popcorn 32-Y 52.83 57.50 159.83 83.17 2.50 3.00 3.50 1.07 

Popcorn 37-Y 53.83 55.83 151.33 81.83 2.67 2.67 3.50 0.88 

Popcorn 33-1-Y 53.33 58.00 161.33 101.17 2.67 2.67 3.33 1.18 

Popcorn 6-Y 58.50 63.17 131.17 75.00 3.00 3.17 3.33 0.98 

Popcorn 52-Y 62.00 66.00 146.33 85.17 3.67 3.50 3.33 0.98 

Popcorn 36-Y 56.67 59.00 172.33 101.83 2.67 2.67 3.17 1.02 

Mean 54.70 58.70 151.70 86.16 2.69 2.67 3.20 3.20 

CV% 6.77 6.30 6.22 9.17 26.09 21.40 22.88 22.58 

LSDα0.05 4.48 4.48 11.01 9.14 0.82 0.68 0.83 0.12 



15 
 

Table 7: Mean performance for yield, yield related characters and popping ability of popcorn inbreds 

Variety Cob 

Length 

(cm) 

Cob 

Width 

(cm) 

No. of 

rows/ 

cob 

No. of 

kernels/ 

row 

100 grain 

Weight 

(kg)  

Yield 

(t/ha) 

Popping 

Volume 

(cm
3
) 

Expansion 

Ratio 

(cm
3
/kg) 

Popcorn 44-Y 14.25 6.87 12.67 34.00 0.01 1.50 1340.0 10308 

Popcorn 18-Y 15.52 7.32 12.17 32.17 0.02 1.27 1190.0 9154 

Eruwa local 13.75 7.40 14.00 27.50 0.02 1.01 2590.0 19923 

Popcorn 9-Y 14.08 8.08 14.00 29.17 0.02 1.57 930.0 7154 

Popcorn 34-Y 15.58 7.42 13.17 32.33 0.01 2.15 1516.7 11667 

Popcorn 4-Y 15.25 7.20 13.17 32.17 0.01 1.55 2766.7 21282 

Popcorn 66-Y 18.00 7.88 13.33 39.00 0.02 1.85 2040.0 15692 

Small pearl shaped 14.47 7.27 13.00 31.67 0.01 1.05 3080.0 23692 

Popcorn 40-Y 14.37 7.07 11.67 26.83 0.02 2.36 836.7 6436 

Popcorn 20-Y 14.13 7.22 14.67 30.50 0.01 1.53 2830.0 21769 

Large pearl shaped 17.17 7.30 12.67 32.33 0.02 2.48 14.96.7 11513 

Popcorn 2-So 15.20 7.62 14.17 31.33 0.01 1.18 2370.0 18231 

Popcorn 3-Y 14.13 8.07 12.67 26.50 0.02 1.77 73.3 564 

Popcorn 32-Y 15.25 7.58 14.67 32.33 0.01 1.16 1670.0 12846 

Popcorn 37-Y 14.47 6.83 12.83 30.50 0.01 1.05 1836.7 14128 

Popcorn 33-1-Y 16.58 7.73 13.50 28.83 0.02 2.61 866.7 6667 

Popcorn 6-Y 15.05 7.65 12.83 30.83 0.01 1.13 1776.7 13667 

Popcorn 52-Y 14.75 7.23 15.00 29.17 0.01 1.46 2546.7 19590 

Popcorn 36-Y 14.28 7.20 13.00 29.50 0.01 1.91 1526.7 11744 

Mean 15.07 7.42 13.33 30.88 0.02 1.61 1751.75 13475.03 

CV% 15.56 7.80 12.30 19.16 19.60 17.04 10.18 10.18 

LSDα0.05 2.71 0.66 1.86  6.78 0.005  0.31 295.36 2272 
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Table 8: Mean performance (across location) for insect and disease rating of 19 popcorn 

inbred lines 

Variety Streak Rust Blight Curvularia Armyworm 

Popcorn 44-Y 2.33 1.67 1.00 1.00 1.33 

Popcorn 18-Y 3.17 2.00 1.00 1.00 1.00 

Eruwa local 3.00 1.83 1.00 1.00 1.00 

Popcorn 9-Y 2.50 2.00 1.00 1.00 1.00 

Popcorn 34-Y 1.83 1.83 1.00 1.00 1.17 

Popcorn 4-Y 2.83 1.83 1.00 1.00 1.00 

Popcorn 66-Y 2.17 1.50 1.00 1.00 1.33 

Small pearl shaped 2.67 1.83 1.00 1.00 1.17 

Popcorn 40-Y 2.83 1.67 1.00 1.00 1.17 

Popcorn 20-Y 1.83 1.83 1.33 1.17 1.17 

Large pearl shaped 2.83 2.17 1.00 1.00 1.00 

Popcorn 2-So 2.33 1.83 1.00 1.00 1.33 

Popcorn 3-Y 2.83 1.83 1.00 1.00 1.00 

Popcorn 32-Y 2.67 1.67 1.00 1.00 1.00 

Popcorn 37-Y 2.33 1.83 1.00 1.00 1.17 

Popcorn 33-1-Y 2.67 1.50 1.00 1.00 1.17 

Popcorn 6-Y 2.00 1.50 1.00 1.00 1.00 

Popcorn 52-Y 2.83 2.00 1.00 1.00 1.17 

Popcorn 36-Y 2.17 2.00 1.00 1.00 1.17 

Mean 2.57 1.81 1.02 1.03 1.12 

CV% 31.77 28.44 18.41 19.95 31.09 

LSDα0.05 0.96 0.59 0.22 0.24 0.40 
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Table 9: Mean performance for 

acceptability ratings of 19 popcorn inbred 

lines 

Variety Taste 

(1-5) 

Flavour 

(1-5) 

General 

acceptabilit

y 

Popcorn 44-Y 2.00 2.33 2.00 

Popcorn 18-Y 1.33 2.33 2.33 

Eruwa local 2.67 2.67 3.00 

Popcorn 9-Y 2.33 3.00 3.00 

Popcorn 34-Y 2.33 2.33 2.00 

Popcorn 4-Y 2.00 2.00 2.00 

Popcorn 66-Y 2.33 2.67 2.67 

Small pearl shaped 2.67 2.33 2.67 

Popcorn 40-Y 2.33 2.67 2.67 

Popcorn 20-Y 2.33 2.33 2.33 

Large pearl shaped 2.00 2.33 2.33 

Popcorn 2-So 2.33 2.67 3.00 

Popcorn 3-Y 3.00 3.00 3.00 

Popcorn 32-Y 2.67 3.33 3.33 

Popcorn 37-Y 2.33 2.67 2.33 

Popcorn 33-1-Y 2.67 2.67 2.67 

Popcorn 6-Y 2.33 2.67 2.67 

Popcorn 52-Y 2.33 2.33 2.33 

Popcorn 36-Y 2.00 2.00 2.33 

Mean 2.32 2.54 2.56 

CV% 20.31 19.33 18.96 

LSDα0.05 0.78 0.81 0.80 

 

 

Table 10: Summary of Stepwise multiple 

regression for grain yield in 19 popcorn 

inbred lines 

Characters Partial R % contribution 

to  

          yield     

F-value 

Ear height 0.2251            22.51 15.97** 

Cob length 0.1700            17.00    15.17** 

Plant aspect 0.1017            10.17 10.72** 

100-Grain 

weight 

0.0398              3.98    4.46* 

*, ** Significantly different at 0.05 and 0.01 

levels of probability, respectively 

 

 Cluster analysis - The dendrogram of 

evaluated popcorn inbred lines based on 

ward linkage revealed formation of two 

major groups which were further grouped 

into four clusters (figure 1). The first group 

consisted of 11 genotypes and sub-divided 

into two clusters. Cluster I comprised of 5 

genotypes (Popcorn 34-Y, Popcorn 36-Y, 

Popcorn 2-S0, Popcorn 4-Y and Popcorn 32-

Y) while cluster II comprised of 6 genotypes 

(Small pearl shaped, Popcorn 37-Y, Popcorn 

44-Y, Popcorn 6-Y, Popcorn 52-Y and 

Popcorn 20-Y). The second group consisted 

of 8 genotypes which were equally sub-

divided into two clusters. The first cluster in 

this group comprised of 5 genotypes (Local 

check, Popcorn 9-Y, Popcorn 3-Y, Popcorn 

18-Y and Large pearl shaped) while the 

second cluster comprised of 3 genotypes 

(Popcorn 40-Y, Popcorn 33-1-Y and 

Popcorn 66-Y). 



18 
 

 

Figure 1: Dendogram of relationship 

among 19 popcorn inbred lines. 
 

Conclusion: The study which is 

collaboration with the University of Ilorin is 

expected to continue this season for the 

extraction of inbred lines from the F2 of the 

promising crosses for the development of 

the desirable hybrids. A PhD student who 

worked on it during his M.Sc. degree had 

been awarded a fellowship to continue with 

the study by the Institute.  

Participating Scientists 

S. A. Olakojo  Plant Breeder 

G. Olaoye  Breeder 

O. O. Olakojo   Breeder 

G. Lamidi  Chief Agric. Superintendent 

T. A. Akintunde Plant Breeder 

 

Project 2: Evaluation of White Elite 

Maize Hybrids for Grain Yield and 

Disease Reaction Across Diverse 

Environments in South-Western Nigeria 

 

Introduction 

Maize (Zea mays L.) also known as corn, is 

a member of the grass family called 

Poaceae. It is perhaps the most completely 

domesticated of all cereals and essentially a 

crop of warm countries with adequate soil 

moisture. It has a variety of uses as food, 

livestock feed and as raw material for 

industries. Worldwide, more than 60% of 

maize produced is used for poultry, pigs and 

ruminant animals. Industrial use of maize 

includes the manufacture of tortillas, which 

is produced from wet milling, and oil 

production from the germ.   

Maize is an important source of calories for 

a significant portion of the population in 

sub-Saharan African. Maize provides 50% 

of the calories in diets in southern Africa, 

30% in eastern Africa and 15% in West and 

Central Africa; of the 23 countries in the 

world with the highest per capita 

consumption of maize as food, 16 are in 

sub-Saharan Africa (Bänziger and Diallo, 

2001). Maize production in the Economic 

Community of West African States 

(ECOWAS) has progressively increased in 

the last five (5) years with an important 

contribution from Nigeria of about 50%.  
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Maize constitutes an important source of 

carbohydrates, proteins, vitamin and 

minerals. As an energy source, it compares 

favourably with root and tuber crops and it 

is similar in energy value to dried legumes. 

Furthermore, it is an excellent source of 

carbohydrate and is complete in nutrients 

compared to other cereals. 

Nigeria has a great potential to be self-

sufficient and net-exporter of maize due to 

high yield potential maize production 

ecologies with high solar radiation, low 

night temperatures and low incidence of 

diseases. The development and deployment 

of hybrid maize adapted to diverse 

production environments is one of the best 

ways of improving the production and 

productivity of maize in Nigeria as they are 

more responsive to fertilizer application and 

other production inputs. 

 

Materials and methods - This study was 

carried out at seven locations in South west 

zone of Nigeria. Nine white hybrids were 

evaluated in 2016 and 2017 separately 

during the raining season to study their 

stability and yield potential. 

Trials were established when the rains at 

each location had come to stay or stabilized. 

A standard protocol was adopted at each 

location during the two (2) years of the 

hybrid evaluation. The trials at all locations 

were evaluated using randomized 

incomplete block design with three 

replications. A plot of 3m x 5m consisting of 

four rows spaced 0.75m apart. Each row 

measured 5m with 0.50m spacing between 

plants within the row. Three seeds were 

planted per hill and later thinned to two 

plants per hill, giving a final population 

density of about 64,000 plants/ha. Pre- and 

post-emergence herbicides were used to 

control weeds and application of a 

combination of (Paraquat + Atrazine) active 

ingredient, respectively at planting at the 

rate of 2.5kg a.i/ha atrazine and 0.75kg 

a.i/ha paraquat, to reduce competition for 

space, water, light and nutrients between the 

crops and weeds. Hand weeding was also 

done when necessary to control weeds 

during the growing period. NPK 20-10-10 

fertilizer was applied at the rate of 80 kg N 

ha
−1

, 40 kg K2O and 40 kg P2O5 ha
−1

 as 

basal fertilizer at three (3) weeks after 

planting and top-dressed with additional N 

(Urea 46-0-0) at six (6) weeks after planting. 

The field borders were kept clean to 

minimize encroachment by insects and 

rodents. Other management practices were 

done according to the recommendations for 

the respective locations. 

Data Collection 
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Data were recorded for grain yield and other 

agronomic traits from the two rows. These 

traits were days to 50% silking (DS), as the 

number of days from planting to when 50% 

of the plants had emerged silks, and days to 

anthesis (DA) when 50% had shed pollen. 

The anthesis-silking interval (ASI) was 

estimated as the difference between days to 

50% silking and 50% anthesis. Plant height 

(PH) was measured as the distance from the 

base of the plant to the last flag leaf and ear 

height (EH) as the distance from the base of 

the plant to the node bearing the upper ear. 

Plant aspect (PASP) was rated on a scale of 

1 to 5 based on plant type, where 1 = 

excellent and 5 = poor. Ear aspect (EASP) 

was rated on a scale of 1 to 5, where 1 = 

clean, uniform, large, and well filled ears 

and 5 = ears with undesirable features. Husk 

cover (HC) was scored on a scale of 1 to 5, 

where 1 = husks tightly arranged and 

extended beyond the ear tip and 5 = ear tips 

exposed. Grains from five randomly selected 

cobs were shelled to measure the percent 

grain moisture at harvest for each plot. Grain 

yield (GY) was computed based on 80% 

(800g grain kg−1 ear weight) shelling 

percentage. 

Statistical Analysis 

The data were analyzed separately for each 

location, and then combined across locations 

for grain yield and other measured traits 

with SAS (SAS, 2002) to determine the 

genotype × environment (G × E) interaction. 

In the combined analyses of variance, 

replications, year, location, and year by 

location interaction were considered random 

factors, while Varieties were considered 

fixed. The combined ANOVA was done 

considering year-location combination as the 

environment to determine the effect of the 

environment [consisting of year (Y), 

location (L), and Y × L interaction], 

genotype, and all possible interactions 

among these sources of variation. Means 

were compared using New Duncan’s 

multiple range tests at 0.05 and 0.01 level of 

probability when the F values were 

significant. 

 

RESULTS 

The combined ANOVA across locations and 

years showed that mean squares for location 

(L), Varieties (V), and year by location 

interaction were significant (p < 0.01) for 

grain yield and all other measured traits of 

the hybrids studied (Table 1). Year mean 

squares were significant (p < 0.01) for grain 

yield and all other traits measured except for 

days to tasselling, days to silking, stalk 

lodging and Plant aspect. Varieties by 

location mean squares were significant (p < 
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0.01) for Grain Yield, Days to tasselling, 

Days to silking, Root and stalk lodging and 

significant at (p < 0.05) for Plant height and 

Ear Height.(Table 1). 

Variety by year interaction mean squares 

were significant (p < 0.01) for days to 

silking, and plant height while grain yield 

was significant at (p < 0.05). Year by 

location by variety effect mean square were 

highly significant for Grain yield, root 

lodging, and stalk lodging at (p < 0.01) with 

Plant height, days to silking and ear height 

only significant at (p < 0.05).   

The significant mean squares recorded in 

this experiment for varieties for most traits 

indicated that the varieties responded 

differently to the test locations 

(environments) and thus, call for the need to 

identify high-yielding and stable genotypes 

across the locations. Also, the highly 

significant variety by location interaction 

(GEI) for grain yield of the hybrids seeks to 

justify the need for the testing of the hybrids 

in multiple locations over years before 

recommendation. 

Table 2 shows the combined ANOVA 

across location and years for disease scores. 

The mean square for location and location 

by year interaction were significant (p<0.01) 

for Streak, blight, curvularia, and rust. The 

varieties were significantly different for 

Curvularia and rust (p<0.01) while streak 

and blight were not significant. Year mean 

square were significant (p<0.01) for blight 

and rust while curvularia was significant 

(p<0.05), streak was not significant among 

the varieties. (Table 2) 

Variety by year interaction mean squares 

was not significant for all the disease traits. 

Year by location by variety effect mean 

square were highly significant for blight (p < 

0.01) and curvularia (p<0.05) while streak 

and rust were not significant.   

The effect of Variety x Location x Year 

interaction on significant (p<0.01, 0.05) 

morphological traits of the hybrids is shown 

in Table 3-8. The results indicated that 

morphological traits such as days to silking, 

plant height, ear height, root and stalk 

lodging, leaf blight, Table 3) curvularia ( 

Table 4) disease and grain yield were highly 

significant. 

The performance of the white hybrids at 

different locations over two years in respect 

to curvularia disease is presented in Table 7. 

In 2016, curvularia disease ranged from 

1.02-2.072 at Eruwa with a mean score of 

1.67, 1.33-2.83 at Ibadan with a mean of 

2.04 and 1.69-2.69 at Ikenne with a mean 

score of 2.22. There were narrower variation 

at Osogbo (0.96-1.05) and Orin-Ekiti (1.00-
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1.68) while Kishi (2.00 -3.25) and Ile-Ife 

(1.34 – 2.72) show wider variation. 

P3966-W shows good resistance to 

curvularia disease at Ile-Ife (1.34) where the 

disease incidence were higher, likewise 

P4063-W at Kishi (2.00) and Orin-Ekiti 

(1.00) where they both record a low mean 

score. BG5354-W also records a low mean 

score at Orin-Ekiti (1.00) and Ibadan (1.33) 

as was P3961-W at Eruwa (1.02) and Ikenne 

(1.69) (Table 7). 

Oba 98 ranked first for susceptibility to 

curvularia disease at Eruwa (2.72), Ile-Ife 

(2.72) and Osogbo(1.05).  BG5450-W 

recorded the highest score for curvularia in 

2016 at Kishi (3.25) followed by P4063-W 

(2.83) at Ibadan. Other varieties with high 

score for curvularia are BG7415-W (2.69) 

at Ikenne and P3057-W (1.68) at Orin-Ekiti 

(Table 7) 

In the 2017 cropping season, curvularia 

disease ranged from 0.95 – 2.03 at Eruwa 

with a mean score of 1.45, 1.29 – 2.30 at 

Ibadan with a mean score of 1.74, and 0.95-

2.03 at Kishi with a mean score of 1.48. 

Osogbo ranged from 0.96-1.99 with a mean 

score of 1.59 while Orin-Ekiti ranged from 

1.02 – 1.97 with a mean score of 1.45. 

Ikenne (1.62 – 2.63) and Ile-Ife (1.95 – 2.63) 

seems to be more prone to curvularia disease 

incidence in 2017 with a mean of 2.15. 

30F32-W shows good resistance against 

curvularia disease at most of the locations in 

2017 ranking first at five locations; Eruwa 

and Kishi (0.95), Ibadan (1.29), Ikenne 

(1.62) and Ile-Ife (1.95). Also, BG5354-W 

performed well at Osogbo (0.96) and P4063-

W at Orin-Ekiti (1.02). The results also 

show that BG5354-W was susceptible to 

curvularia at three (3) locations – Ibadan 

(2.30), Ikenne (2.63) and Ile-Ife (2.63) 

where the incidence of curvularia was 

higher. Other varieties that ranked at other 

locations are P3057-W with a score 2.03 at 

Eruwa and Kishi, P3966-W and Oba 98 at 

Osogbo (1.99) and BG5450-W at Orin-Ekiti 

with a score of 1.97 (Table 7) 

In conclusion, the incidence of curvularia 

was higher in 2016 than 2017 in all the 

locations except Ile-Ife and Osogbo. The 

overall mean score for Ile-Ife was 2.07 in 

2016 and 2.15 in 2017 whereas Osogbo 

recorded 1.00 in 2016 and 1.59 in 2017. The 

highest overall mean for curvularia disease 

was recorded at Kishi (2.56), Ikenne (2.22), 

Ile-Ife (2.17) and Ibadan (2.04) in 2016. 

However, Ile-Ife and Ikenne recorded the 

highest mean for curvularia in 2017 with a 

score of 2.15 (Table 5). 



23 
 

Table 6 is showing the grain yield 

performance of the white hybrids. In the 

2016 growing season, grain yields ranged 

from 4.23 to 5.93tonnes/ha in Eruwa with an 

overall mean of 4.97tonnes/ha, 3.42 – 

6.25tonnes/ha with a mean of 4.74tonnes/ha 

in Ibadan and 2.42 – 4.00tonnes/ha with a 

mean of 3.08tonnes/ha in Ikenne. Also, Ile-

Ife (2.74 – 5.00tonnes/ha) and Kishi (3.31 – 

6.09tonnes/ha) recorded the average mean 

grain yield of 3.78 and 5.06tonnes/ha 

respectively. Furthermore, results also 

indicated that grain yield ranged from 3.19 – 

5.39tonnes/ha at Orin-Ekiti and 3.40 – 

8.03tonnes/ha at Osogbo with mean grain 

yield of 4.26 and 5.85tonnes/ha respectively. 

P3961-W exhibited good performance and 

emerged as the best hybrid at three 

locations; Ibadan (6.25tonnes/ha), Kishi 

(6.09tonnes/ha) and Orin-Ekiti 

(5.48tonnes/ha) in 2016. Other hybrids with 

high grain yield in other locations include; 

P3966-W at Eruwa (5.93tonnes/ha) and Ile-

Ife (5.00tonnes/ha), P4063-W at Osogbo 

(8.03tonnes/ha) and 30F32-W at Ikenne 

(4.00tonnes/ha) 

Consequently, in the 2017 growing season 

grain yield ranged from 4.64 – 

6.33tonnes/ha with an average mean of 

5.40ton/ha at Eruwa, 4.02 – 7.28tonnes/ha 

with a mean of 5.79tonnes/ha at Ibadan and 

2.96 – 5.84tonnes/ha with a mean of 

4.66tonnes/ha at Ikenne. Osogbo (5.00–

8.66tonnes/ha) and Orin-Ekiti (4.80–

7.26tonnes/ha) showed good promise and 

stability for all the varieties with an average 

mean grain yield of 6.82 and 5.85tonnes/ha 

respectively (Table 3).  

The mean grain yield for Ile-Ife (4.13 - 

7.72tonnes/ha) was 6.14tonnes/ha while for 

Kishi (4.23-6.06tonnes/ha) was 4.80ton/ha 

(Table 6) 

P3057-W was outstanding at Osogbo 

(8.66tonnes/ha) and Ibadan (7.28ton/ha) 

ranking first while also showing good 

performance at Eruwa (5.51tonnes/ha). 

BG7415-W performed well at two locations 

(Eruwa and Ile-Ife) ranking first among the 

varieties with a yield of 6.33 and 

7.72tonnes/ha while also ranking second at 

Kishi (5.52tonnes/ha) and Orin-Ekiti 

(6.54tonnes/ha). P3966-W ranked first at 

Orin-Ekiti (7.06tonnes/ha) and Ikenne 

(5.84tonnes/ha) while also performing well 

at Ile-Ife (7.44tonnes/ha), Osogbo 

(7.06tonnes/ha) and Ibadan (6.27tonnes/ha). 

Finally, a variety worth noting is P3961-W 

which performed consistently well across 

four locations; Ibadan (6.10tonnes/ha), Ile-

Ife (7.57tonnes/ha), Orin-Ekiti 

(6.29tonnes/ha) and Osogbo (6.75tonnes/ha) 



24 
 

although not ranking first in any of the 

locations (Table 6) 

Generally, the white hybrids performed 

better in 2017 cropping season than 2016 in 

all the locations except Kishi where the 

mean yield for 2016 was 5.06tonnes/ha 

while for 2017 was 4.80tonnes/ha. Over the 

two years, Osogbo ranked the best for 

average mean grain yield in 2016 and 2017 

(5.85 and 6.82tonnes/ha respectively) 

followed by Kishi (5.06tonnes/ha) in 2016 

and Ile-Ife (6.14tonnes/ha) in 2017 (Table 6) 

Duncan’s multiple ranged test was used to 

compare the means of agronomic and yield 

related characters in Table 9, and also 

determine the differences that exist among 

the varieties for the characters studied. 

P3966-W recorded the highest days to 

tasselling and days to silking of 58.21 and 

60.95 which was closely followed by 

30F32-W, 57.55 (days to tasseling) 60.12 

(days to silking). P3057-W (55.95) recorded 

lowest days to tasselling, BD5450-W 

(58.19) for days to silking. Oba 98 recorded 

the highest root lodging (1.80) and stalk 

lodging (1.63) while BG5450-W (1.02) 

recorded the lowest score for root lodging 

and BG5354-W (1.02) for stalk lodging. 

The varieties performed well for disease 

score over the two years with streak ranging 

1.33 -1.56, blight ranging from 1.48-1.82, 

curvularia from 1.64 – 2.00 and rust from 

1.24 -1.54. 30F32-W has the lowest mean 

score for streak (1.33) and curvularia (1.64), 

while P3966-W recorded the lowest score 

for blight (1.58) and rust (1.24). Oba 98 

recorded highest for curvularia and leaf 

blight with a mean score of 2.00 and 1.82 

respectively while the highest mean score 

for rust was recorded by BG5354-W and 

BG7415-W has the highest mean score for 

1.56.   

P3966-W was the highest yielding among 

the varieties with a grain yield of 

5.73tonnes/ha. It was closely followed by 

P3961-W which recorded a mean score of 

5.54tonnes/ha across the locations over two 

years. 30F32-W, BG7415-W and P4063-W 

all recorded an average mean score of above 

5.00tonnes/ha (Table 7). 

Table 10 shows the mean performance of all 

the varieties across seven locations in where 

they were evaluated over two years. The 

varieties showed good stability for root and 

stalk lodging at Osogbo with a mean score 

of 1.06 and 1.00 respectively while Ikenne 

recorded the highest for root lodging (1.67) 

and stalk lodging (1.31). The result also 

shows that the varieties shows good disease 

resistance for Rust (1.00), blight (1.19) and 

curvularia (1.30) at Osogbo while Ile-Ife 

recorded the lowest mean score for streak 
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disease (1.04). Kishi seems to be more prone 

to streak, blight and rust disease recording 

the highest mean score of 2.64, 2.34 and 

2.17 respectively. Ikenne also has the 

highest mean score for rust disease with a 

mean score of 2.17. Nevertheless, none of 

the genotypes in locations evaluated 

recorded 3.0 mean disease rating suggesting 

that they are generally fairly tolerant to 

prevailing diseases of south western Nigeria 

and are suitable for cultivation if acceptable 

to farmers. 

Conclusion: The promising genotypes will 

be considered along with data from the 

Northern region and be processed for release 

by DuPont exclusively for marketing.  

Acknowledgement: DuPont is dully 

acknowledged for supply of seed, 

sponsorship and permission to report it at 

this forum and publish it later. 
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Table 1: Mean square of Elite White hybrid maize agronomic and yield characters 

evaluated in 2016 and 2017 

Source of 

variation 

df Days to 

50% 

tasselling 

Days to 

50% 

Silking 

Plant Height Ear height Root 

lodging 

Stalk 

lodging 

Plant 

Aspect 

Husk 

Cover 

Field weight Grain yield 

Rep 8 2.31 1.37 168.72 44.34 0.11 0.14 0.37 0.15 3.93 0.69 

Location 6 177.64** 141.32** 11399.45** 7276.83** 2.45** 0.66** 7.93** 14.44** 86.13** 28.14** 

Varieties 8 16.26** 23.65** 505.87** 238.56** 1.92** 1.33** 1.43** 0.46** 23.19** 12.81** 

Year 1 0.26 0.32 29831.12** 6364.02** 3.43** 0.04 0.26 35.91** 346.06** 115.16** 

Loc x Var. 48 5.50** 5.22** 192.95* 96.47* 0.26** 0.24** 0.34 0.21 4.16 1.88** 

Year x Loc 6 85.18** 85.59** 3342.47** 2803.59** 0.83** 0.38** 9.82** 8.45** 35.84** 9.87** 

Year x Var. 8 4.88 9.20** 343.78** 41.19 0.10 0.05 0.47 0.19 5.64 2.09* 

Y x L x V 48 2.92 3.20* 196.95* 96.50* 0.27** 0.23** 0.28 0.17 4.77 2.04** 

Error 244 2.30 2.04 137.88 68.41 0.15 0.10 0.28 0.19 3.51 1.07 

Total 377           

*, ** Significant at p<0.05 and 0.01 respectively 

Table 2: Mean square of Elite White hybrid maize disease rating evaluated in 2016 and 2017 

Source of variation Df Streak Blight Curvularia Rust 

Rep 8 0.23 0.31 0.20 0.11 

Location 6 16.02** 9.88** 7.10** 12.68** 

Variety 8 0.23 0.45 0.80** 0.44** 

Year 1 0.13 14.68** 0.96* 1.17** 

Loc x Var. 48 0.23* 0.22 0.43** 0.21 

Year x Loc 6 14.80** 4.07** 3.55** 1.57** 

Year x Var. 8 0.08 0.50 0.26 0.11 

Y x L x V 48 0.14 0.45** 0.37* 0.10 

Error 244 0.17 0.26 0.24 0.15 

Total 377     

*, ** Significant at p<0.05 and 0.01 respectively 
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TABLE 3: INTERACTIVE EFFECT OF GENOTYPE x LOCATION x YEAR FOR BLIGHT RATING (1-5) IN MAIZE WHITE HYBRID 

 ERUWA IBADAN IKENNE ILE-IFE KISHI ORIN-EKITI OSOGBO 

Varieties 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 

30F32-W 1.68 1.36 1.51 1.70 2.35 2.03 2.01 1.03 3.01 1.70 1.01 1.70 1.01 1.36 

BG5354-W 1.68 1.00 2.68 1.00 2.68 2.00 1.68 2.00 3.02 2.00 1.02 1.34 1.02 1.34 

BG5450-W 1.65 1.34 2.15 1.00 2.65 1.67 1.65 2.00 2.48 2.00 0.98 1.34 0.98 1.34 

BG7415-W 1.69 0.89 1.36 0.89 2.69 1.56 2.36 0.89 2.69 1.89 1.03 1.56 1.03 1.22 

OBA-98 3.03 1.04 2.70 1.04 2.03 2.05 2.70 1.37 2.86 2.04 1.03 1.71 1.03 1.37 

P3057-W 1.58 1.89 2.41 1.89 1.91 1.56 1.58 2.23 2.91 1.56 1.24 0.89 0.91 1.56 

P3961-W 2.06 1.01 1.89 1.01 2.73 1.67 2.06 1.01 3.39 1.34 1.39 1.34 1.06 1.68 

P3966-W 1.30 1.05 1.47 1.72 2.31 2.05 2.30 1.05 2.64 1.72 0.97 1.72 0.97 1.05 

P4063-W 0.99 1.08 1.49 1.08 2.33 1.74 1.66 1.08 2.83 2.08 0.99 1.41 0.99 1.41 

Mean 1.74 1.18 1.96 1.26 2.41 1.81 2.00 1.41 2.87 1.81 1.07 1.45 1.00 1.37 

S.E(0.05)             0.09            0.10           0.08            0.10           0.10               0.06          0.06 

C.V. (%)            43.46             44.98           28.61           43.61          30.70               35.66         36.92 

 

TABLE 4: INTERACTIVE EFFECT OF GENOTYPE x LOCATION x YEAR FOR CURVULARIA RATING (1-5) IN WHITE MAIZE HYBRID 

 ERUWA IBADAN IKENNE ILE-IFE KISHI ORIN-EKITI OSOGBO 

Varieties 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 

30F32-W 1.63 0.95 1.46 1.29 1.96 1.62 2.63 1.95 2.79 0.95 1.29 1.29 0.96 1.62 

BG5354-W 1.33 1.63 1.33 2.30 2.67 2.63 2.33 2.63 2.83 1.63 1.00 1.63 1.00 0.96 

BG5450-W 1.92 1.64 1.59 1.97 1.92 2.30 2.25 1.97 3.25 1.97 1.59 1.97 0.92 1.97 

BG7415-W 1.69 1.69 2.02 1.36 2.69 2.02 1.35 2.02 2.19 1.69 1.35 1.36 1.02 1.36 

OBA-98 2.72 1.04 2.39 1.99 2.39 1.99 2.72 2.32 2.39 1.66 1.05 1.66 1.05 1.99 

P3057-W 1.68 2.03 2.35 1.70 2.02 2.03 1.68 2.36 2.52 2.03 1.68 1.03 1.02 1.70 

P3961-W 1.02 1.39 1.86 1.72 1.69 2.39 2.69 2.05 2.52 1.05 1.36 1.39 1.02 1.05 

P3966-W 1.34 1.33 2.51 1.33 2.67 2.33 1.34 1.99 2.51 1.33 1.00 1.66 1.01 1.99 
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P4063-W 1.67 1.35 2.83 2.02 2.00 2.02 1.67 2.02 2.00 1.02 1.00 1.02 1.00 169 

Mean 1.67 1.45 2.04 1.74 2.22 2.15 2.07 2.15 2.56 1.48 1.26 1.45 1.00 1.59 

S.E(0.05)            0.08             0.09            0.08           0.08            0.10              0.07      0.07 

C.V. (%)         37.00             33.19            26.78           27.09           37.88             35.66      38.58 

 

TABLE 5: INTERACTIVE EFFECT OF GENOTPYE x LOCATION x YEAR FOR GRAIN YIELD (T/HA) IN WHITE MAIZE HYBRIDS 

 ERUWA IBADAN IKENNE ILE-IFE KISHI ORIN-EKITI OSOGBO 

Varieties 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 

30F32-W 4.62 6.29 4.43 6.87 4.00 4.83 3.58 6.54 5.62 6.06 3.88 5.99 5.96 8.32 

BG5354-W 4.23 6.14 4.83 5.79 2.57 4.83 3.60 4.10 4.98 4.69 3.70 4.77 3.40 6.75 

BG5450-W 5.48 5.16 3.59 4.85 2.91 5.39 2.93 5.57 4.50 4.77 3.57 5.34 5.23 6.44 

BG7415-W 5.11 6.33 4.58 5.79 3.59 4.45 3.75 7.72 5.50 5.52 4.30 6.54 7.28 5.18 

OBA-98 4.55 4.92 3.42 4.02 2.42 4.51 3.39 4.82 3.31 4.35 3.19 5.70 3.99 5.00 

P3057-W 4.95 5.51 4.04 7.28 3.02 2.96 2.74 4.13 4.68 4.23 3.82 4.80 5.00 8.66 

P3961-W 5.45 4.74 6.25 6.10 3.56 4.64 4.03 7.57 6.09 4.63 5.48 6.29 6.34 6.75 

P3966-W 5.93 4.88 5.73 6.27 2.53 5.84 5.00 7.44 5.85 4.60 5.00 7.26 7.42 7.06 

P4063-W 4.45 4.64 5.79 5.10 3.08 4.51 4.99 7.40 4.97 4.34 5.39 5.93 8.03 7.23 

Mean 4.97 5.40 4.74 5.79 3.08 4.66 3.78 6.14 5.06 4.80 4.26 5.85 5.85 6.82 

S.E(0.05)               

 

Table 6: CHRACTERS MEANS OF WHITE HYBRID MAIZE EVALUATED IN 2016 AND 2017 ACROSS SEVEN LOCATIONS 

Variety Days to 

tasselling 

Days to 

silking 

Root lodging Stalk lodging Streak Blight Rust Curv. Plant aspect Husk cover Field Weight Yield (t/ha) 

30F32-W 57.55abc 60.12b 1.10bc 1.11b 1.33b 1.65ab 1.32bc 1.64b 2.33cd 1.34bc 7.55ab 5.48a 

BG5354-W 57.21bcd 59.36c 1.17bc 1.02b 1.54ab 1.74ab 1.54a 1.87ab 2.64ab 1.56ab 6.33cd 4.51bc 
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BG5450-W 56.21ef 58.19d 1.02c 1.10b 1.39ab 1.67ab 1.48ab 2.00a 2.50bc 1.55ab 6.35cd 4.72b 

BG7415-W 56.83cde 59.64bc 1.21bc 1.05b 1.56a 1.60ab 1.32bc 1.68b 2.44bcd 1.48b 7.52ab 5.44a 

OBA-98(chk) 56.86cde 59.52bc 1.80a 1.63a 1.40ab 1.82a 1.27bc 2.00a 2.86a 1.71a 5.93d 4.12c 

P3057-W 55.95f 58.43d 1.27b 1.14b 1.38ab 1.82a 1.43abc 1.82ab 2.48bcd 1.58ab 6.87bc 4.77b 

P3961-W 56.74de 59.62bc 1.14bc 1.12b 1.55a 1.65ab 1.43abc 1.62b 2.35cd 1.55ab 7.67ab 5.54a 

P3966-W 58.21a 60.95a 1.17bc 1.07b 1.46ab 1.58ab 1.24c 1.74b 2.21d 1.49b 7.98a 5.73a 

P4063-W 57.10bcd 59.52bc 1.12bc 1.10b 1.40ab 1.48bc 1.29bc 1.65b 2.36cd 1.38bc 7.93a 5.45a 

Mean 56.96 59.48 1.22 1.15 1.45 1.67 1.37 1.78 2.46 1.52 7.12 5.09 

C.V (%) 4.74 4.39 43.14 36.22 56.10 44.21 45.33 38.19 31.16 52.94 37.28 30.85 

S.E 0.14 0.13 0.03 0.02 0.04 0.04 0.03 0.03 0.04 0.04 0.14 0.08 

 

Table 7: Agronomic traits and mean yield performance of the white maize hybrid and disease ratings in each location across years 

Location Root lodging Stalk lodging Plant Aspect Streak Blight Rust Curvularia Field weight(kg/plot) Grain Yield (t/ha) 

Eruwa 1.22b 1.22b 2.48b 1.26c 1.46d 1.11d 1.61c 7.18bc 5.19b 

Ibadan 1.22b 1.15b 2.54b 1.36bc 1.61cd 1.30c 1.89b 7.38b 5.26b 

Ikenne 1.67a 1.31a 2.07c 1.44b 2.11b 1.94b 2.19a 5.42d 3.87c 

Ile-Ife 1.15bc 1.19b 2.66b 1.04d 1.70c 1.04d 2.11a 6.53c 4.96b 

Kishi 1.02c 1.02c 2.65b 2.64a 2.34a 2.17a 2.02ab 6.89bc 4.93b 

Orin-Ekiti 1.22b 1.15b 2.99a 1.09d 1.26e 1.02d 1.36d 6.88bc 5.05b 

Osogbo 1.06c 1.00c 1.85d 1.30bc 1.19e 1.00d 1.30d 9.60a 6.34a 

Values with different alphabet(s) in the same column are significantly different at P< 0.05 
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Project 3: Evaluation of Yellow Elite Maize 

Hybrid for Yield and Disease Reaction in 

South West Nigeria 

Introduction - Maize ranks first worldwide in 

terms of production among cereals, just ahead of 

wheat and significantly ahead of rice. In 

developing countries’ economies, maize ranks 

first (FAO, 2001). It is projected that the 

demand for maize by 2020 will far surpass the 

demand for rice and wheat. The crop has wide 

uses, as it can be harvested while it is still green 

or when it is fully mature as grain. 

Maize (Zea mays) is one of the world’s most 

important crop plants after wheat and rice, 

which provides staple food to large number of 

human population in the world. It is belonging 

to the family of Poaceae. In developing 

countries maize is a major source of income to 

many farmers. Maize has greater nutritional 

value as it contains about 72%starch, 

10%proteins, 8.5%fiber, 4.8%oil, 3%sugar and 

1.7%ash. It is not only an important human 

nutrient, but also a basic element of animal feed 

and raw material for manufacture of many 

industrial products. 

In Sub-Saharan Africa, over 650 million people 

annually depend on it for their livelihood as 

source of calories and protein. It plays a major 

role as a food security crop and socio-economic 

stabilizer in many countries. Smallholder 

farmers allocate more than 50% of their land to 

maize to ensure that sufficient maize is 

harvested as core to family food basket and 

income security 

(Bänziger et al., 2006) 

Maize is a versatile crop that adapts to a wide 

range of environments. The plant grows at 

latitude ranging from the equator to areas that 

are 3000m above sea level, under heavy rainfall, 

semi-arid conditions, temperate zones and 

tropical climates. The diverse environment in 

which maize is grown reflects its adaptability to 

a wide range of environments and suitability to 

various cropping systems. 

Materials and Methods 

This study was carried out at seven locations in 

South west zone of Nigeria. Nine white hybrids 

were evaluated in 2016 and 2017 separately 

during the raining season to study their stability 

and yield potential. 

Trials were established when the rains at each 

location had come to stay or stabilized. A 

standard protocol was adopted at each location 

during the two (2) years of the hybrid 

evaluation. The trials at all locations were 

evaluated using randomized incomplete block 

design with three replications. A plot of 3m x 

5m consisting of four rows spaced 0.75m apart. 
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Each row measured 5m with 0.50m spacing 

between plants within the row. Three seeds were 

planted per hill and later thinned to two plants 

per hill, giving a final population density of 

about 64,000 plants/ha. Pre- and post-emergence 

herbicides were used to control weeds and 

application of a combination of (Paraquat + 

Atrazine) active ingredient, respectively at 

planting at the rate of 2.5kg a.i/ha atrazine and 

0.75kg a.i/ha paraquat, to reduce competition for 

space, water, light and nutrients between the 

crops and weeds. Hand weeding was also done 

when necessary to control weeds during the 

growing period. NPK 20-10-10 fertilizer was 

applied at the rate of 80 kg N ha
−1

, 40 kg K2O 

and 40 kg P2O5 ha
−1

 as basal fertilizer at three 

(3) weeks after planting and top-dressed with 

additional N (Urea 46-0-0) at six (6) weeks after 

planting. The field borders were kept clean to 

minimize encroachment by insects and rodents. 

Other management practices were done 

according to the recommendations for the 

respective locations. 

Data Collection 

Data were recorded for grain yield and other 

agronomic traits from the two rows. These traits 

were days to 50% silking (DS), as the number of 

days from planting to when 50% of the plants 

had emerged silks, and days to anthesis (DA) 

when 50% had shed pollen. The anthesis-silking 

interval (ASI) was estimated as the difference 

between days to 50% silking and 50% anthesis. 

Plant height (PH) was measured as the distance 

from the base of the plant to the last flag leaf and 

ear height (EH) as the distance from the base of 

the plant to the node bearing the upper ear. Plant 

aspect (PASP) was rated on a scale of 1 to 5 

based on plant type, where 1 = excellent and 5 = 

poor. Ear aspect (EASP) was rated on a scale of 

1 to 5, where 1 = clean, uniform, large, and well 

filled ears and 5 = ears with undesirable 

features. Husk cover (HC) was scored on a scale 

of 1 to 5, where 1 = husks tightly arranged and 

extended beyond the ear tip and 5 = ear tips 

exposed. Grains from five randomly selected 

cobs were shelled to measure the percent grain 

moisture at harvest for each plot. Grain yield 

(GY) was computed based on 80% (800g grain 

kg−1 ear weight) shelling percentage. 

Statistical Analysis 

The data were analyzed separately for each 

location, and then combined across locations for 

grain yield and other measured traits with SAS 

(SAS, 2002) to determine the genotype × 

environment (G × E) interaction. In the combined 

analyses of variance, replications, year, location, 

and year by location interaction were considered 

random factors, while Varieties were considered 

fixed. The combined ANOVA was done 

considering year-location combination as the 

environment to determine the effect of the 

environment [consisting of year (Y), location (L), 

and Y × L interaction], genotype, and all possible 

interactions among these sources of variation. 

Means were compared using Duncan’s multiple 

range tests at 0.05 and 0.01 level of probability 

when the F values were significant. 
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RESULTS 

The combined ANOVA across locations and 

years showed that mean squares for location (L), 

and year by location interaction were significant 

(p < 0.01) for grain yield and all other measured 

traits of the hybrids studied except for Root 

lodging (p<0.05) and stalk lodging (p<0.05) 

respectively (Table 1). Year mean squares were 

significant (p < 0.01) for grain yield and all 

other traits measured except for stalk lodging 

and plant aspect. Varieties by location mean 

squares were significant (p < 0.01) for Grain 

Yield, field weight and ear heights while plant 

aspect, Root lodging and stalk lodging were 

significant at (p < 0.05). The result also show 

that mean square for all the traits was significant 

(p<0.01) for grain yield and other agronomic 

traits measured.  

Variety by year interaction mean squares were 

significant (p < 0.01) for field weight while 

grain yield was significant at (p < 0.05). Year by 

location by variety effect mean square were 

highly significant for husk cover at (p < 0.01) 

while other measured traits were not significant 

(Table 1). The significant mean squares recorded 

in this experiment for varieties for most traits 

indicated that the varieties responded differently 

to the test locations (environments), and thus, 

call for the need to identify high-yielding and 

stable genotypes across the locations. Also, the 

highly significant variety by location interaction 

(GEI) for grain yield of the hybrids seeks to 

justify the need for the testing of the hybrids in 

multiple locations over years before 

recommendation. 

Table 2 shows the combined ANOVA across 

location and years for disease scores. The mean 

square for location and location by year 

interaction were significant (p<0.01) for Streak, 

blight, curvularia and rust. The varieties mean 

square were significantly different for 

Curvularia (p<0.01) and rust (p<0.05) while 

streak and blight were not significant. Year 

mean square were significant (p<0.01) for blight 

while streak was significant (p<0.05), curvularia 

and rust was not significant among the varieties.  

Variety by year interaction mean squares was 

not significant for all the disease traits. Year by 

2017 except at Ibadan where a mean score of 

1.00 was recorded in 2016 and 1.06 in 2017 

Table 3 is showing the effect of location on the 

yellow varieties for blight disease over two 

years. In the 2016 cropping season, blight 

disease score ranged from 1.45-3.00 at Eruwa 

with an average mean score of 2.06, 1.18-2.48 at 

Ibadan and 2.02-3.16 at Kishi with an average 

mean score of 1.75 and 2.53 respectively. Ikenne 

ranged from 2.00-2.66 with a mean of 2.22, 

1.89-3.00 at Ile-Ife with a mean of 2.47 while 

Orin-Ekiti (1.22-2.45) and Osogbo (0.89-1.12) 

recorded an average mean score of 1.78 and 1.00 

respectively.(Table 3) 30Y87-Y ranked lowest at 

Osogbo (0.89), Orin-Ekiti (1.22) and Ile-Ife 

(1.89) showing good leaf blight resistance. Other 

varieties with good resistance at various 

locations are; P3537-Y at Ibadan (1.18) and 
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Kishi (2.02), P4546-Y at Eruwa (1.45) and Oba 

super2 at Ikenne (2.00).  

Four varieties recorded the highest mean score 

for leaf blight disease at different locations in 

2016.Oba super 2 ranked highest at Eruwa 

(3.00) and Kishi (3.16), P4311-Y at Ikenne 

(2.66) and Ile-Ife (3.00), P4546-Y at (2.45) and 

Osogbo (1.12) and P4226-Y at Ibadan (2.48). 

In the 2017 cropping season, blight disease 

incidence was considerably lower at most of the 

locations. It ranged from 0.90-1.33 at Eruwa 

with a mean of 1.06, 1.23-2.60 at Ile-Ife with a 

mean of 2.06, 1.23-1.66 at Ibadan and 1.30-1.90 

at Ikenne with a mean of 1.55 and 1.56 

respectively. Osogbo ranged from 1.60-2.00 

with a mean of 1.78, Orin-Ekiti ranged from 

0.90-1.77 with a mean of 1.28 while Kishi 

ranged from 1.93-2.23 with a mean of 2.06 

(Table 3) 

P3537-Y shows a good resistance to leaf blight 

disease at Eruwa (0.90), Ibadan and Ile-Ife 

(1.23) and Orin-Ekiti (0.90) ranking lowest at 

these locations. Whereas, P4311-Y recorded a 

mean score of 1.30 at Ikenne while Oba super2 

ranked first at Kishi (1.93) and Osogbo (1.60). 

However, P4546-Y ranked highest for 

susceptibility to leaf blight disease at three (3) 

locations namely; Eruwa (1.33), Ibadan (1.66) 

and Osogbo (2.00). P4226-Y also ranked highest 

with a score of 1.77 at Orin-Ekiti, Oba super2 at 

Ile-Ife (2.60) and P3537-Y at Ikenne (1.90) and 

Kishi (2.23). Leaf blight incidence was generally 

higher at Ile-Ife and Kishi in 2017 (Table 3) 

Hence, the overall mean score for blight disease 

was generally higher in 2016 cropping season 

than 2017 except for Osogbo with a mean of 

1.00 in 2016 and 1.78 in 2017 (Table 3). 

not significant.(Table 2).  The results indicated 

that only husk cover and leaf blight was 

significant. In the 2016 cropping season, husk 

cover ranged from 0.98-1.66 at Eruwa with an 

overall mean of 1.11, 0.98-1.02 with an overall 

mean of 1.00 at Ibadan whereas Ikenne and 

Osogbo ranged from with a mean of 1.33 and 

1.17 respectively. Furthermore, Ile-Ife (1.69-

2.99), Kishi (0.98-1.32) and Orin-Ekiti (2.32-

3.02) recorded and average mean score husk 

cover of 2.5, 1.06 and 2.78 respectively (Table 

4)  30Y87-Y recorded lowest husk cover mean 

score at five locations – Eruwa, Ibadan, Ikenne, 

Kishi and Orin-Ekiti with score of 0.98. P4226-

Y and P4311-Y performed well at Ile-Ife and 

Orin-Ekiti with score of 1.69 and 2.32 

respectively. P4311-Y, P4226-Y and P4546-Y 

performed well across all the locations for husk 

cover with a maximum score of 1.02 with the 

exception of Ile-Ife and Orin-Ekiti where husk 

cover seems to higher compare to other 

locations.   

Meanwhile, P3537-Y recorded the highest husk 

cover score at four locations; Ibadan (1.02), 

Ikenne (2.02), Orin-Ekiti (3.02) and Osogbo 

(2.02) followed by Oba-super 2 ranking first at 

three locations; Eruwa (1.66), Ile-Ife (2.99) and 

Kishi (1.32). Generally, husk cover was higher 

at Orin-Ekiti and Ile-Ife in comparison to other 

locations in 2016 (Table 4) 
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In the 2017 cropping season however, husk 

cover mean score was considerably lower at 

most of the locations. It ranged from 0.97-1.03 

at Eruwa with an average mean of 1.00, 0.97-

1.36 at Ibadan, Orin-Ekiti and Kishi with a mean 

of 1.06, 1.06 and 1.17 respectively. Ile-Ife 

ranged from 0.97-1.69 with a mean of 1.11 

while Ikenne (0.97-2.36) and Orin-Ekiti (0.99-

1.31) recorded an average mean of 1.28 and 1.11 

respectively. 

Table 5 is showing the Grain yield performance 

of the yellow hybrids. In the 2016 growing 

season, grain yields ranged from 4.30 – 

6.01tonnes/ha in Eruwa with an overall mean of 

5.06tonnes/ha, 3.28 – 6.02tonnes/ha with an 

overall mean of 4.83tonnes/ha at Ibadan and 

2.79 – 4.62tonnes/ha at Ikenne with overall 

mean of 3.84tonnes/ha. Also, Ile-Ife (2.89 - 

6.15tonnes/ha) and Kishi (3.20 4.93tonnes/ha) 

recorded an average mean grain yield of 4.82 

and 4.49tonnes/ha respectively. Furthermore, 

results also indicated that grain yield from 3.62 – 

6.15tonnes/ha at Orin-Ekiti and 3.03 – 

7.60tonnes/ha at Osogbo with a mean grain yield 

of 5.13 and 5.31tonnes/ha respectively. 

P4226-Y exhibited good performance and 

emerged as the best hybrid at three locations; 

Ile-Ife (6.15tonnes/ha), Kishi (4.93tonnes/ha), 

Orin-Ekiti (6.15tonnes/ha) and Osogbo 

(7.60tonnes/ha) in 2016. This was closely 

followed by P4546-Y which performed best at 

three (3) locations; Eruwa (6.01tonnes/ha), 

Ibadan (6.02tonnes/ha) and Ikenne 

(4.62tonnes/ha). It is noteworthy that P4226-Y 

and P4546-Y were performed consistently well 

across all the seven (7) locations (Table 5). 

Consequently, in the 2017 cropping season grain 

yield ranged from 2.69 – 6.77tonnes/ha with an 

average mean of 5.09tonnes/ha at Eruwa, 3.51 – 

7.23tonnes/ha with a mean of 5.09tonnes/ha at 

Ibadan and 5.09 – 6.39tonnes/ha at Ikenne with 

a mean of 5.73tonnes/ha. Grain yield at Osogbo 

ranged from 4.51 – 8.78tonnes/ha, Orin-Ekiti 

ranged from 4.36 – 7.93tonnes/ha with a mean 

of 5.82 and 6.18tonnes/ha respectively. Also, 

Kishi (3.93 – 6.88tonnes/ha) and Ile-Ife (5.76 – 

6.68tonnes/ha) recorded an average mean grain 

yield of 5.73 and 6.45tonnes/ha respectively 

(Table 5) 

30Y87-Y performed extremely well at Osogbo 

(8.78tonnes/ha), Kishi (6.88tonnes/ha) and 

Eruwa (6.77tonnes/ha) ranking first while also 

showing good performance at Eruwa 

(6.32tonnes/ha) and Orin-Ekiti (6.23tonnes/ha). 

P4226-Y performed well at two locations 

(Ibadan and Orin-Ekiti) ranking first among the 

varieties with a yield of 7.23 and 7.93tonnes/ha 

while also ranking second at Osogbo 

(6.36tonnes/ha) and Kishi (6.46tonnes/ha). 

P4311-Y ranked first at Ikenne (6.39tonnes/ha) 

while also performing well at Eruwa 

(5.39tonnes/ha), Ile-Ife (6.55tonnes/ha), Kishi 

(5.35tonnes/ha), Orin-Ekiti (5.98tonnes/ha) and 

Osogbo (5.19tonnes/ha). Also, P4546-Y ranked 

first at Ile-Ife (6.68tonnes/ha) while it performed 

well at Eruwa (6.63tonnes/ha), Ikenne 

(6.13tonnes/ha) and Orin-Ekiti (6.31tonnes/ha) 

where it ranked second. Finally, a variety worth 
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noting is P4546-Y which performed consistently 

well across all the seven locations with an 

average grain yield of 5.98tonnes/ha even 

though it only ranked first at only one location 

(Table 5) 

Generally, the yellow hybrids performed better 

in 2017 cropping season than 2016 in all the 

locations. In 2016, Osogbo ranked the best for 

average mean grain yield with an overall mean 

of 5.31tonnes/ha which was closely followed by 

Orin-Ekiti with a mean of 5.13tonnes/ha. 

Meanwhile, Ile-Ife was the best in 2017 with an 

overall average yield of 6.45tonnes/ha which 

was closely followed by Orin-Ekiti with an 

overall mean grain yield of 6.18tonnes/ha (Table 

5) 

Duncan’s multiple ranged test was used to 

compare the means of agronomic and yield 

related characters in Table 6, and also determine 

the differences that exist among the varieties for 

the characters studied. P4311-Y recorded the 

highest days to tasselling of 57.88 which was 

closely followed by Oba super2 and P3537-Y 

(57.45) while 30Y87-Y recorded the lowest days 

to tasselling of 56.21days. Oba super2 recorded 

the highest days to silking of 60.50 which was 

closely followed by P4311-Y (60.29) and 

P3537-Y (60.02). 30Y87-Y (58.69) recorded 

lowest days to silking, which was followed by 

P4226-Y (59.52) and P4546-Y (59.93). Oba 

Super2 recorded the highest root lodging (1.69) 

and stalk lodging (1.55) while 30Y87-Y and 

P4546-Y (1.10) recorded the lowest score for 

root lodging and P4311-Y (1.07) for stalk 

lodging. 

Table 5 shows the mean performance of all the 

varieties across seven locations in which they 

are evaluated over two years. The varieties show 

good stability for root and stalk lodging at 

Osogbo with a mean score of 1.19 and 1.00 

respectively followed by Kishi with a mean 

score of 1.06 and 1.08 respectively. Eruwa 

recorded the highest for root lodging (1.39) and 

stalk lodging (1.47). The result also shows that 

the varieties show good disease resistance to 

streak and rust at Ile-Ife with a mean score of 

1.08 and 1.06 respectively. The lowest score for 

blight (1.39) rust (1.00) and curvularia (1.33) 

was recorded at Osogbo. Kishi seems to be more 

prone to streak, blight and curvularia disease 

recording the highest mean score of 2.22, 2.29 

and 2.01 respectively. Ikenne also has the 

highest mean score for rust disease with a mean 

score of 1.89. The highest mean grain yield was 

recorded at Orin-Ekiti (5.65tonnes/ha) and was 

closely followed by Ile-Ife (5.64tonnes/ha). 

Other locations recorded above 5.00tonnes/ha 

except for Ibadan (4.96tonnes/ha) and Ikenne 

(4.79tonnes/ha) (Table 5) 

The varieties performed well for disease score 

over the two years with streak ranging 1.25 – 

1.46, blight ranging from 1.69 – 1.91, curvularia 

from 1.57 – 2.00 and rust from 1.17 – 1.36. 

P4546-Y has the lowest mean score for rust 

(1.17) and curvularia (1.57), while P4311-Y 

recorded the lowest score for Streak (1.25) and 

30Y87-Y for blight (1.69). Oba super2 recorded 
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highest for streak, blight, curvularia and rust 

disease with a mean score of 1.46, 1.91, 2.00, 

and 1.36 respectively (Table 6). 

P4226-Y was the highest yielding among the 

varieties with a grain yield of 5.91tonnes/ha. It 

was closely followed by 30Y87-Y and P4546-Y 

which recorded a mean score of 5.73 and 

5.67tonnes/ha respectively across the locations 

over two years. P4311-Y also recorded an 

average mean score of 5.34t/ha (Table 6). 

The outstanding hybrids among the best 

performers shall be compared with data from the 

northern region and be processed for release 

exclusively for DuPont 

Acknowledgement: DuPont is dully 

acknowledged for supply of seed, sponsorship 

and permission to report it at this forum and 

publish it later. 

 

 

Table 1: Mean square of Yellow Elite hybrid maize agronomic and yield characters 

evaluated in 2016 and 2017 

Source of 

variation 

Df Days to 

50% 

tasselling 

Days to 

50% 

Silking 

Plant 

Height 

Ear 

height 

Root 

lodging 

Stalk 

lodging 

Plant 

Aspect 

Husk 

Cover 

Field 

weight 

Grain 

yield 

Rep 5 1.37 1.42 217.18 143.64 0.11 0.22 0.10 0.11 1.61 0.75 

Location 6 40.91** 51.31** 7684.15** 3533.88** 0.43* 0.87** 7.49** 5.20** 12.67** 4.57** 

Varieties 5 9.39** 13.00** 927.84** 639.87** 2.21** 1.23** 3.26** 0.84** 49.42** 18.95** 

Year 1 33.59** 32.14** 6230.19** 4425.14** 1.43** 0.52 0.48 12.89** 260.82** 56.33** 

Loc x Var. 30 3.36 3.06 219.49 167.13** 0.27* 0.25* 0.49* 0.17 5.06** 2.67** 

Year x 

Loc 

6 53.54** 64.68** 3115.64** 1467.38** 0.90** 0.39* 4.06** 4.98** 11.01** 4.42** 

Year x 

Var. 

5 2.72 5.00 128.31 112.19 0.24 0.11 0.12 0.19 6.98** 3.13* 

Y x L x V 30 1.85 2.91 186.56 86.82 0.21 0.19 0.45 0.23** 2.29 1.42 

Error 163 2.46 2.30 231.28 92.37 0.17 0.16 0.32 0.12 2.36 1.28 

Total 251           

*, ** Significant at p<0.05 and 0.01 respectively 
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Table 2: Mean square of Elite Yellow hybrid maize disease rating evaluated in 2016 and 2017 

Source of variation Df Streak Blight Curvularia Rust 

Rep 5 0.11 0.65 0.52 0.06 

Location 6 5.55** 4.74** 2.65** 4.53** 

Variety 5 0.20 0.37 1.32** 0.23* 

Year 1 0.72* 7.86** 0.83 0.08 

Loc x Var. 30 0.12 0.27 0.46* 0.30** 

Year x Loc 6 2.44** 2.79** 1.98** 0.71** 

Year x Var. 5 0.24 0.28 0.44 0.09 

Y x L x V 30 0.10 0.47** 0.30 0.14 

Error 163 0.15 0.20 0.28 010 

Total 251     

*, ** Significant at p<0.05 and 0.01 respectively 

 

TABLE 3: EFFECT OF LOCATION ON YELLOW HYBRID VARIETY FOR BLIGHT ACROSS TWO (2) YEARS 

 ERUWA IBADAN IKENNE ILE-IFE KISHI ORIN-EKITI OSOGBO 

Varieties 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 

30Y87-Y 1.89 1.10 1.22 1.77 2.22 1.43 1.89 2.10 2.55 2.10 1.22 1.43 0.89 1.77 

Obasuper 2 3.00 0.93 1.66 1.60 2.00 1.60 2.83 2.60 3.16 1.93 1.33 0.93 1.00 1.60 

P3537-Y 2.02 0.90 1.18 1.23 2.02 1.90 2.68 1.23 2.02 2.23 2.02 0.90 1.02 1.90 

P4226-Y 1.98 1.10 2.48 1.43 2.31 1.77 1.98 2.43 2.31 2.10 1.98 1.77 0.98 1.43 

P4311-Y 2.00 0.97 1.83 1.60 2.66 1.30 3.00 1.97 2.33 1.97 1.66 1.64 1.00 1.97 

P4546-Y 1.45 1.33 2.12 1.66 2.12 1.33 2.45 2.00 2.79 2.00 2.45 1.00 1.12 2.00 

Mean 2.06 1.06 1.75 1.55 2.22 1.56 2.47 2.06 2.53 2.06 1.78 1.28 1.00 1.78 

S.E(0.05)             0.12                   0.10                  0.10                 0.10                 0.08                     0.11               0.09 

C.V (%)            44.66                 34.55                 30.42                25.59                 20.45                   42.81               39.54 

 

 

 



38 
 

 

TABLE 4: EFFECT OF LOCATION ON YELLOW HYBRID VARIETY FOR GRAIN YIELD CHARACTERS ACROSS TWO (2) YEARS 

 ERUWA IBADAN IKENNE ILE-IFE KISHI ORIN-EKITI OSOGBO 

Varieties 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 2016 2017 

30Y87-Y 5.04 6.77 4.84 6.32 2.79 5.58 5.11 6.56 4.64 6.88 4.92 6.23 5.99 8.78 

Obasuper 2 4.30 2.69 3.28 3.51 3.82 5.29 2.89 6.64 3.20 3.93 3.62 4.36 3.03 4.74 

P3537-Y 4.81 4.56 3.70 3.74 3.53 5.92 3.97 6.53 4.70 6.23 5.28 6.26 3.78 4.51 

P4226-Y 5.25 4.52 5.61 7.23 3.83 5.09 6.15 5.76 4.93 6.46 6.15 7.93 7.60 6.36 

P4311-Y 4.92 5.39 5.53 4.43 4.47 6.39 5.75 6.55 4.73 5.35 5.03 5.98 5.33 5.19 

P4546-Y 6.01 6.63 6.02 5.28 4.62 6.13 5.07 6.68 4.76 5.55 5.78 6.31 6.15 5.31 

Mean 

S.E(0.05) 

5.06 5.09 4.83 5.09 3.84 5.73 4.82 6.45 4.49 5.73 5.13 6.18 5.31 5.82 

 

 

 

 

Table 5: CHRACTERS MEANS OF YELLOW HYBRID MAIZE EVALUATED IN 2016 and 2017 ACROSS 

SEVEN LOCATIONS 

Variety Days to 

tasselling 

Days to 

silking 

Root 

lodging 

Stalk 

lodging 

Streak Blight Rust Curv. Plant aspect Husk cover Field Weight Yield (t/ha) 

30Y87-Y 56.21c 58.69c 1.10c 1.10c 1.36abc 1.69a 1.26ab 1.58b 2.13c 1.29bc 8.01ab 5.73ab 

Obasuper 2 57.45ab 60.50a 1.69a 1.55a 1.46a 1.91a 1.36a 2.00a 2.98a 1.60a 5.09d 3.99d 

P3537-Y 57.45ab 60.02ab 1.38b 1.35b 1.44ab 1.70a 1.32a 1.69b 2.45b 1.43b 6.70c 4.89c 

P4226-Y 57.05b 59.52b 1.12c 1.12c 1.27bc 1.82a 1.26ab 1.94a 2.17c 1.17c 8.25a 5.91a 

P4311-Y 57.88a 60.29ab 1.12c 1.07c 1.25c 1.87a 1.21ab 1.61b 2.44b 1.29bc 7.42b 5.34bc 

P4546-Y 57.10b 59.93ab 1.10c 1.14c 1.30abc 1.79a 1.17b 1.57b 2.26bc 1.26c 7.88ab 5.67ab 

Mean 57.11 59.71 1.23 1.20 1.35 1.77 1.25 1.79 2.37 1.29 7.19 5.42 

S.E 0.13 0.13 0.03 0.03 0.03 0.04 0.03 0.04 0.05 0.04 0.13 0.09 

C.V 3.83 3.85 40.11 37.85 41.82 37.37 39.35 36.75 35.31 48.90 30.97 28.56 
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Table 6: Mean performance of yellow maize 

hybrid based on agronomic character and 

disease ratings in each location, in 2017. 

Location Root 

lodging 

Stalk 

lodging 

Plant 

Aspect 

Streak Blight Rust Curvularia Field 

weight 

Grain 

Yield 

(t/ha) 

Eruwa 1.39a 1.47a 2.29b 1.17bc 1.56cd 1.08c 1.86a 6.99bc 5.07ab 

Ibadan 1.22ab 1.24bc 2.71a 1.26bc 1.65c 1.11c 1.54b 7.01bc 4.96b 

Ikenne 1.31a 1.31ab 1.50c 1.22bc 1.89b 1.89a 1.86a 6.33c 4.79b 

Ile-Ife 1.25ab 1.17bcd 2.51ab 1.08c 2.26a 1.06c 2.01a 7.41ab 5.64a 

Kishi 1.06b 1.08cd 2.79a 2.22a 2.29a 1.65b 2.01a 6.93bc 5.11ab 

Orin-

Ekiti 

1.33a 1.28abc 2.78a 1.31b 1.53cd 1.06c 1.50b 7.77a 5.65a 

Osogbo 1.19ab 1.00d 2.25b 1.17bc 1.39d 1.00c 1.33b 8.12a 5.56a 

 

Participating Scientists 

S. A. Olakojo  Plant Breeder 

O. Ibikunle  Breeder 

G. Lamidi Chief Agric. Superintendent 

T. O. Akintunde Plant Breeder 

O .O. Olakojo  Breeder  

 

Project 4: Maize yield as influenced by 

double plant density 

Background information 

Maize grain yield in Nigeria is low compared 

to some other countries in Africa with average 

yield being less than 2ton/ha. Reasons adduced 

to this yield disparity has been biotic and 

abiotic stresses vis a vis drought, parasitic 

weed, Striga, low soil nitrogen, diseases and 

pest infestation. However, farm management 

practices most importantly low plant 

population has been one of the factors 

contributing to low yield. Projects such as 

doubling maize initiative (PIDOM) and SARD 

SC were designed to increase maize yield in 

Africa by at least 20%, and one of the 

strategies has been to double plant density 

with half increase in fertilizer application. This 

study was therefore carried out to evaluate the 

effectiveness of this strategy, so that the 

technology could be disseminated to farmers 

to increase productivity. 

Objective 

To increase grain yield of maize by increased 

plant population per hectare 

Progress 

The study was carried out at Ilora and Ile-Ife 

out station of the institute in 2017 cropping 

season. Four improved maize varieties, LNTP-

W, LNTP-Y, BR 9928 DMRSR and BR 

9943DMRSR were used in this study. The 

treatments were one plant per hill at spacing of 

75cm x 25cm giving total plant population of 

53,333 plants/ha, and two plants per hill at the 

same spacing giving a total plant population of 

106,666 plants/ha. The experiment was laid 

out in a randomized complete block design in 

three replicates.  One and a half dose of 

fertilizer was applied on the double density 

plots. All agronomic practices were carried out 

as appropriate. 

The first season has been completed, but the 

trial shall be repeated in this cropping season. 
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Expected output: Effectiveness of double plant 

density disseminated to farmers to increase 

productivity. 

Participating Scientists  

Q.O. Oloyede-Kamiyo  Plant Breeder 

O. A. Egbetokun  Agric. Economist 

O. O. Odeyemi             Entomologist 

Status: On going 

 

Project 5: Potential in quality protein maize 

(QPM) and Strigaresistant maize genotypes 

as source of low soil nitrogen tolerance 

 

Background information 

The fertility of most of the arable farm lands 

have been depleted due to continuous 

cropping. Maize farmers now have to use 

heavy dose of fertilizer which is very 

expensive to come by, nitrogen been a very 

important nutrient for growth and yield of 

maize. This in effect contributes to low yield 

because most farmers could not afford the high 

cost of fertilizer. Development of low soil 

nitrogen tolerant maize will go a long way to 

increase farmers’ productivity since they will 

have to rely less on fertilizer application. 

Striga is reported to be persistent in poor soil, 

hence Striga resistant maize varieties are likely 

to be tolerant to low soil nitrogen. QPM are 

promising maize varieties in solving 

malnutrition in infants, but their level of 

tolerance to low soil nitrogen is not well 

known. Development of low soil nitrogen 

tolerant QPM will enhance its adoption in 

farming system.  

Objectives 

a. To assess the level of tolerance 

tolow soil nitrogen in QPM and 

Strigaresistant       maize. 

b. To identify promising genotype(s) 

for breeding program for low soil tolerance. 

  c. To develop a QPM genotype that 

will be tolerant to low soil nitrogen  

Progress:  

The study was carried out at Ilora, Kishi and 

Ile-Ife out station of the institute in 2017 

cropping season. Twenty five improved maize 

varieties including both QPM and Striga 

resistant maize were evaluated under low N 

(30kgN/ha) and High N (90kgN/ha). The 

experiment was laid out in a randomized 

complete block design in three replicates.  All 

agronomic practices were carried out as 

appropriate. 

The first season has been completed, but the 

trial shall be repeated in this cropping season. 

Expected output: Promising QPM with some 

level of tolerance to low soil nitrogen 

identified for improvement purpose. 

Participating Scientists 

Q.O. Oloyede-Kamiyo (Plant Breeder) (Lead 

scientist) 

O. O. Odeyemi (Entomologist) 

O. A. Akinbode (Pathologist) 

Status: On going 

 

Project 6: Water deficit stress and soil 

amendment on the performance of Quality  

protein maize 

Introduction 

Maize (Zea mays. L) is an important crop in 

Nigeria and the largest world produced cereal 
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with annual production of 829 M tons ahead of 

rice with 690 M and  675 M  ton per year of 

wheat (FAO, 2015). A major shift towards 

higher protein, fats and sugar as a result of 

rising incomes and urbanization has been 

responsible for increase demand for maize 

production compared with other cereals, FAO, 

(2015).  Maize has a wider range of uses than 

any other cereals because it is cheap and 

widely distributed compared with other cereals 

(Olaniyan, 2015). Maize is a major staple food 

in some countries of the developing world 

with utilization ranging from local 

consumption, livestock feeding to industrial 

uses. Nutritionally, maize is rich in Vitamin A 

(yellow maize), Folic acid, Vitamin C, 

Magnesium, Potassium and a quite number of 

antioxidants (Whfood, 2016). In Africa maize 

is a staple food for more than 300 million 

people and helps to provide succour against 

the long time of hunger that normally follows 

the dry season in Nigeria (Olakojo, 2010). 

 Justification 

Drought and poor soil fertility are the most 

important abiotic stresses constraining and 

destabilizing maize production in the sub 

Sahara Africa.  An estimated value of about 15 

% yield reduction of the actual yield potential 

of maize under well watered condition 

globally as been attributed to drought 

(Edmeades, 2013). Annual grain yield losses 

due to drought was put at about 120 M tons, 

worth $36 billion. Drought often afflicts 

several regions of the world such as Eastern 

and Southern Africa, the Sahel and the Sudan 

Savanna of West Africa. In Africa, about 22% 

of mid-altitude or subtropical and 25% of 

lowland tropical maize growing regions are 

affected by drought (Cairns et al., 2012). 

Objectives 

i. to evaluate and compare the responses of the 

two quality protein maize varieties  to water 

deficit stress. 

ii. To determine the impact of different 

fertilizer application rate on the growth and 

grain yield of the maize varieties to water 

deficit stress. 

Methodology 

Preliminary study (Pots)  

Two QPM varieties (ILE-1-OB and 

ART98SW6OB) and DT-control maize 

(TZPBSR-W) were evaluated in pots (15 kg 

soil; 2seeds/pot) in I.A.R &T, Ibadan. Nine 

soil fertilizer rates including; three NPK (0, 50 

and 100 Kg N ha-1), two Tithonia Composts 

(based on N content) (TC); 10, 20 t/ha, 

NPK+TC combinations {50+10, 50+20, 

100+10, 100+20 KgN+tha-1}, were evaluated 

in pots for variety and soil amendment rate 

selection under three water stress; 

Field trial: On the field, ILE-1-OB and 

TZPBSR-W, six fertilizer rates [N20P10K10  (0 

(T1), 50 (T2) and 100 (T3) kg N/ha), Tithonia 

Composts (TC); 10.7 kg N/ha (T4); NPK+TC 

combinations (50+10.7 (T5), 100+10.7 (T6) 

kg N/ha)]; and three WS treatments: no water 

stress, water stress for 14 days at four weeks 

and six weeks after sowing. Watering resumed 

till physiological maturity after each stressed 

period. Treatments were evaluated in a 3x6x2 

factorial arrangement (r=3) in RCBD during 

two dry seasons using sprinklers.  
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Results 

Pots experiment; Maize plant performed better 

under full watering than vegetative and 

reproductive stage water stress. ILE-1-OB had 

better grain yield than ART98SW6OB but 

compared favourably with drought tolerant 

check (TZPBSR-W). Six fertilizer application 

rates were selected for the field experiment 

(NPK (0, 50 and 100 Kg N ha-1), two Tithonia 

Composts (based on N content) (TC); 10t/ha, 

NPK+TC combinations {50+10, 100+10, 

kgN+t ha-1} Water stress x variety interaction 

effects on the variables were not significant at 

p<0.05. Across Water stress x Variety x soil 

amendment interaction effects on the variable 

were significant. The variables were highest at 

full watering and at 50 +10 N kg ha-100 +10 

N kg ha
-1

. Leaf area indices, plant height and 

number of leaves per plant were lowest at 

vegetative water stress while grain yield was 

lowest at reproductive water stress and at 0 N 

kg ha
-1

. Application of combination of 

inorganic and organic fertilizer significantly 

increased growth and grain yield of maize 

even under water deficit stress in this study.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Growth and yield performance of 

maize under different fertilizer 

application rate. 

 

Fig. 2: Water regime x fertilizer application 

interaction effect on grain yield of maize 

under vegetative water stress evaluated in 

Ibadan 
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Fig. 3: Water regime x fertilizer application 

interaction effect on grain yield of maize under 

reproductive stage water stress evaluated in 

Ibadan 

 

Fig. 4: Water regime x fertilizer application 

interaction effect on grain yield of maize under 

full watering evaluated in Ibadan 

 

Conclusion and Recommendations 

Water deficit stress reduced growth and 

grain yield of maize, however ILE-1-OB 

was more tolerant to water deficit stress 

than ART98SW6OB.  Applications of 10 t 

ha
-1

 and 50 or 100 N kg ha
-1

 inorganic 

fertilizer (N-P-K 20-10-10) enhanced grain 

yield under water deficit stress.       

Scientist 

F. B. Anjorin  Plant Physiologist 

 

Project 7: Assessment of resistance and 

growth response of some selected maize 

genotypes to stem-borer infestation 

Introduction 

There are lots of bio-physical factors that limit 

maize productivity and production in Nigeria 

and these can be addressed through maize 

germplasm improvement through plant 

breeding methods. Biotic constraints include 

diseases, pests, and weeds.  The dominant 

biotic constraints to maize production in 

Nigeria include maize diseases and insect 

pests such as stem borers. The activities of the 

larva on the maize plants result in leaf feeding 

and stem tunnelling, which in turn lead to 

reduced translocation of nutrients and 

assimilates, death of young plants (dead heart), 

lodging of older plants and direct damage to 

maize ears. All these damage activities tend to 

cause yield reduction and crop failure. Yield 

losses of between 10 to 100 % have been 

reported for stem borer attack in this region.  

The incidence of stem borer has become a 

major problem mitigating against increased 

production of maize, resulting in low yield or 

no yield at all in some extreme cases. Control 

measures advocated for stem borers include 

direct use of insecticides, cultural control 

practices especially inter-cropping, early 

planting and good sanitation including burning 

of crop residue and the use of host plant 

resistance (HPR). Host plant resistance when 

strategically deployed in appropriate cropping 

system is both cost effective and 

environmentally safe; this is the focus of this 

research. 
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Objectives  

1. To determine maize progenies with good 

yield and desirable level of tolerance to stem 

borer infestation that can be used directly in 

the southern ecology. 

2.  Identify parents and crosses combinations 

that could be used to develop high yielding 

maize varieties in stem borer endemic 

environments within the SGS ecology. 

The maize varieties consists of one yellow 

stem borer resistant variety(BR9928 DMR SR-

Y) and one white stem borer resistant 

variety(BR9943 DMR-SR-W), then nine non 

resistant varieties each for the yellow and 

white respectively was planted in a Top cross 

design with no replications. The stem borer 

resistant yellow variety was the male (whose 

pollen was used for fertilization) for the 

remaining yellow non stem borer resistant 

varieties was the female (whose silks were 

fertilized with the pollen from the male), 

thereby resulting in 9 crosses being made. The 

same procedure was employed for the white 

varieties also.  

The F1 was evaluated alongside the stem borer 

resistant males of both the white and 
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yellow groups, all relevant agronomic data 

pertaining to insect damage rating and  yield 

parameters  were taken. The F1 were evaluated 

again in the second season and all relevant 

agronomic data pertaining to insect damage 

rating and yield parameters were also taken the 

same way as in the first season.   

Establishment of the field:  

a. Clearing and harrowing was done for the 

piece of land, an area of 45m x 40m was cleared 

which is more than needed.  

b. The marking out was done in a 5m row plot 

per variety in 3 reps for the yellow and white 

varieties. Making a total of (51 for white 

(17x3reps) + 54(18x3reps) for yellow) 105 

plots, 20 parents and 17 progenies, 9 yellow 

progenies (crosses) and 8 white progenies 

(crosses). The white was short one due to 

inability to get a cross for it.  

c. At the time of marking out the irrigation items 

have been procured and being coupled, it was 

done and tested.  

d. Planting was made in a Randomized 

Complete Block design; the blocks (reps) were 

three.  

e. Irrigation was done 3 times weekly; Monday, 

Wednesday and Friday and later to twice in a 

week before the rains came. f. Fertilizer (N.P.K) 

was applied at three weeks after thinning has 

been done and urea in five weeks. 

g. There was no control of stem borer.  

h. Percentage incidence for stem borer was 

taken for all the plots and an average of 60% 

incidence was recorded with the lowest being 

about 5% and highest being about 80% 

incidence. This was similar for the second 

season evaluation too.  

i. Days to 50% tasseling and 50% silking was 

taken.  

j. Degree of infection ( leaf damage) was taken 

for all entries  

k. Plants were picked randomly and selfed, also 

some were picked randomly and sib mated to 

serve as parents in the final evaluation  

l. Some were plants noticed to be avoided by the 

pest were tagged so that further studies can be 

carried out at another time. Harvesting was done 

and the second season evaluation of the 

progenies alongside the parents followed. 

Evaluation 

1. The F1 of each group were evaluated along 

with the parents respectively in both the white 

and yellow groups. 

2. All relevant agronomic data pertaining to 

insect damage rating and yield parameters were 

taken. The F1generation underwent selfing and 

the S1 generation was gotten from the F1, the F1 

generation which is the progeny was evaluated 

twice and all relevant agronomic data pertaining 

to insect damage rating and yield parameters 

were taken the same way as in the F1.  The 

second evaluation is concluded. 

3. Second evaluation was done for the progenies 

during this third season of planting. 
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Table 1: Means for all traits measured for yellow maize populations 
VARIETIES MEANS 

 Plant Height Ear Height Days to 50% 

Tasseling 

Days to 50% 

Silking 

Cob  

No 

%  

Infestatio
n 

Leaf 

Damage 

Plant 

Aspect 

Stem  

Tunnel 
Ratio 

Dead 

Heart 

Grain 

Yield 

ART 98 SW6-OB-W 146.33bcde 53.33e 46.33 54.33abcd 10.33 28.43 19.26 3.67 5.00 0.67ab 1.43 

BR9943 DMR-SR-W 154.00abcd 71.67abcd 44.67 56.67ab 12.67 47.00 17.78 3.33 8.00 0.33b 1.10 

BR9943 x ART98 164.00abc 76.33abc 43.67 54.67abcd 12.00 21.50 23.7 3.33 4.00 0.67ab 1.63 

BR9943 x DTSTR12 151.67abcde 64.67bcde 47.33 53.67bcd 11.67 15.40 17.78 4.00 2.67 0.33b 1.69 

BR9943 x DTSTR13 161.67abcd 69.00abcde 43.33 54.33abcd 9.67 40.23 26.67 3.67 10.33 1.33a 1.29 

BR9943 x I LE-1-OB 169.67ab 82.67a 48.33 52.33cde 12.00 39.13 19.26 3.33 6.33 0.33b 1.83 

BR9943 x STR-W-1 174.67a 79.33abc 46.00 57.00ab 14.00 29.47 20.74 3.33 4.67 0.67ab 1.87 

BR9943 x TZE 5 147.00bcde 67.00abcde 45.00 52.00de 12.67 28.77 25.18 3.33 7.33 0.67ab 1.77 

BR9943 x TZPB-W 168.67ab 73.33abcd 46.33 56.33abc 13.67 27.77 25.19 3.00 4.00 0.67ab 2.47 

BR9943 x Z.DIPLO 167.00ab 82.00ab 45.33 54.00bcd 10.33 35.77 20.74 3.33 5.67 0.33b 1.41 

DTSTR-W-SYN 12 126.67e 52.00e 47.67 54.00bcd 11.00 47.93 23.71 3.33 9.67 0.33b 0.99 

DTSTR-W-SYN 13 146.67bcde 63.67cde 45.00 52.33cde 12.33 36.77 16.3 3.00 4.00 0.33b 1.47 

ILE-1-OB-W 135.00de 65.67abcde 47.33 53.33bcd 11.00 13.47 17.78 3.33 2.33 0.33b 1.29 

STR-SYN-W1 161.33abcd 73.33abcd 47.33 55.00abcd 11.33 30.67 31.11 3.67 7.67 1.00ab 2.01 

TZE COMP -5-W 138.67cde 56.67de 47.00 49.33e 13.33 26.97 23.7 3.67 6.33 0.67ab 1.29 

TZPB SR-W 170.67ab 77.00abc 48.67 55.00abcd 12.33 30.03 31.11 3.67 6.67 1.33a 1.77 

Z.DIPLO BC4C3-W-D-

DTG 

139.67cde 65.00bcde 46.67 58.33a 11.67 13.43 20.74 4.00 2.67 0.67ab 1.45 

S. E 11.310 7.260 3.500 1.740 1.480 16.17 6.000 0.436 3.110 0.314 0.514 

Means with same letter(s) are not significantly different from each other. 

 

Conclusion - Varieties with appreciable level of 

tolerance to stem borer and good yield were 

identified. These will be recommended to 

farmers. Also progenies and parent combination 

with desirable tolerance to stem borer were 

identified to further the studies on developing 

maize population with good resistance and yield.  

The cross between varieties BR9928 and 

DTSTR15 had the highest tolerance to stem 

borer infestation for the yellow maize variety 

while ILE-1-OB-W has the highest level of 

tolerance among the white maize varieties. The 

cross between varieties BR9943 and TZPB-W 

had the highest yield and a considerably low 

level of stem borer infestation within the white 

maize population while the cross between 

BR9928 and DMRESR had the lowest 

infestation and a considerably good yield in the 

yellow maize population. The varieties with 

good yield traits were DMR ESR-Y (yellow) 

and STR SYN W-1 (white). These parents can 

be cultivated directly within the stem borer 

endemic environment and still have appreciable 

yield. 

However, where there is severity that is higher 

than 50% stem borer infestation, parents with 

the highest RSI for stem borer tolerance should 

be used so that a good level of yield can be 

obtained. These varieties are BR9928 DMR SR-

Y and LNTP-C6-Y for the yellow maize 
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population. For the white maize population, 

varieties ILE-1-OB-W, Z.DIPLO BC4C3-W-D-

DTG and ART 98/SW6-OB-W could be 

cultivated. 

 

Scientist 

O. S. Oyeniyi  Breeder  

 

Project 8: Effect of Detasseling and Plant 

Density on Grain Yield of Maize 

Introduction 

Maize is the most important food crop in Sub-

Saharan Africa. More maize is produced 

annually than any other grains (FAOSTAT, 

2015). In Nigeria, it is a basic ingredient for 

some indigenous drinks, livestock feed and food 

products as well as raw materials for industrial 

products like starch, cooking oil, ethanol, glue 

etc.  

There has been a short fall in the availability of 

maize for human consumption in Nigeria due to 

higher demand of maize for industrial products 

and this has a potential impact on food 

availability. Increase in maize production in 

Nigeria has been as a result of large area devoted 

to maize cultivation rather than yield produced 

per unit area of land (Olaniyan, 2015). Despite 

the increase in land area dedicated to cultivation 

of maize in Nigeria, production and yield is still 

low compared to other parts of the world.  

Maize yield is affected by variation in plant 

density than other members of the grass family 

(Vega et al., 2001). Maize differ in its response 

to plant density (Luque et al., 2006), such that 

high population increases interplant competition, 

affects yield and stimulates apical dominance 

(Sangoi, 2001). At flowering, assimilate 

distribution is majorly to the tassel and the ear. It 

was reported that reducing the amount of 

assimilate partitioned to the male inflorescence 

by removing the tassel resulted in assimilate 

being directed to the ear, and hence an increase 

in grain yield. The objective of this study is to 

assess the effect of detasseling and plant density 

on the grain yield of maize. 

Objective - To evaluate the response of four 

maize varieties to de-tasseling and varied plant 

densities 

Methodology - The study was carried out at the 

experimental site of Institute of Agricultural 

Research and Training (IAR&T) Ibadan, in 2016 

and 2017 planting season under rain fed 

conditions. Four maize varieties were used for 

the experiment, comprising two Open-pollinated 

Varieties (DMR-LSR-W and SUWAN-1) and 

two hybrids (Oba Super 1 and Oba Super 2). 

The varieties were sourced from IAR&T and 

IITA seed banks. A factorial experiment was set 

up in a randomized complete block design 

(RCBD) with three replications. The experiment 

consisted of two population densities (D1= 

80,000plt/ha; D2= 53,333plt/ha), and two tassel 

clipping treatments (T = no tassel removal, DT= 

tassel removal). The plot size was 3m x 3m, 1m 

spacing was maintained between plots and 

replications. Three maize seeds were planted per 
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hole and later thinned to two stands per hill. 

Seeds were sown at a 50cm x 50cm spacing at 

two stands per hill to achieve 80,000plts/ha (D1) 

and spacing of 75cm x 50cm at two stands per 

hill for 53333plts/ha (D2). All necessary cultural 

practices were carried out. The tassel removal 

operation was carried out immediately after the 

tassel fully emerged from the whorl before it 

starts to shed pollen (9-10 weeks after sowing). 

Tassel removal was done daily until fifty percent 

(50%) of the plot was detasseled. Data collected 

included plant height, number of rows per cob, 

number of kernels per row and Kernels per cob. 

Grain yield was also computed. Leaf area index 

(LAI), Crop growth rate (CGR) and Net 

assimilation rate (NAR) was also evaluated. The 

data obtained were subjected to ANOVA using 

SAS (2004) analytical package. Least significant 

difference (LSD) at 5% level of probability was 

used to separate significant means. 

 

Highlight of Results 

• Table 1. Showing that all physiological 

traits evaluated were significantly 

influenced by plant density. Plant height 

and grain yield were also significantly 

influenced by plant density. 

• Maize varieties showed significant 

variation with respect to grain yield and 

plant height. 

• Interactive effect of all the factors 

evaluated did not significantly influence 

any of physiological and agronomic 

traits examined in both years. 

 

Table 1: Mean square of agronomic and physiological traits of four maize genotypes as 

affected by plant densities and tassel clipping (mean of two years) 

Source of variation DF PH 

(cm) 

Leaf Area 

Index 

Leaf Area 

Duration 

Crop Growth 

Rate 

(g m-2day-1) 

Net Assimilation 

Rate 

(g m-2day-1) 

Kernel per 

cob 

Grain yield 

(t/ha) 

Density (D) 

1 1166.22* 28.36** 5157.04** 2005.04** 15.62* 1049.48 3.11* 

Rep 2 1446.27 0.58 35.07 126.43 33.67 5112.68 0.54 

Error 1 4 110.66 0.52 50.49 252.98 24.31 2578.58 2.33 

Tassel Clipping (TC) 1 29.6 0.04 0.71 191.94 76.33 2780.07 0.33 

TCxD 1 1089.45 2.85 126.22 85.52 40.62 9451.55 0.42 

Error 2 4 37.46 0.6 104.61 17.11 6.49 3014.58 0.28 

Variety (V) 3 3332.41*** 0.16 33.59 13.84 1.73 5322.51 1.38* 

VxD 3 545.03 0.58 42.51 105.59 30.08 8581.14 0.53 

VxTC 3 186.43 0.01 38.55 32.53 9.27 5601.67 1.67 

VxTCxD 3 679.63 0.68 59.41 64.66 17.47 8419.81 0.53 

*, **, ***; significant at 0.05, 0.01, 0.001 probability levels respectively; ns; not significant 
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Table 2: Agro-physiological 

Characteristics of four maize hybrids to 

varying plant density and tassel clipping 

(Mean of two years) 

Treatment  Leaf 

area 

index 

Leaf 

area 

duratio

n 

Crop 

growth 

rate 

(g m-2day-

1) 

Net 

assimilatio

n rate 

(g m-2day-

1) 

Plant 

height 

(cm) 

Grain 

yield 

(t/ha) 

Maize Genotype 

(V) 

        

Suwan 1   3.18 41.61 19.01 10.63 199.7 3.42 

Dmr lsr   3.07 40.52 19.06 10.38 176.2 3.14 

Oba super 1  2.98 38.77 19.92 10.50 174.7 3.04 

Oba super 2  3.07 39.97 18.06 10.01 177.8 2.85 

LSD (0.05)   NS NS NS NS 10.47 0.46 

Tassel Clipping 

(TC) 

        

T   3.10 40.31 20.42 11.27 182.63 3.05 

DT   3.05 40.13 17.60 9.49 181.53 3.17 

LSD (0.05)   NS NS NS NS NS NS 

Plant Density (D)         

D1  

(80000 plants ha-1) 

  3.62 47.55 23.58 12.78 185.57 3.29 

D2 

 (53333 plants ha-1) 

  2.53 32.89 14.44 9.98 178.60 2.93 

LSD (0.05)   0.29 3.37 3.48 1.93 7.4 0.33 

*; significant at 0.05 probability level; NS; not 

significant 

Conclusion -Maize planted at 80,000plant 

ha
-1 

produced significantly higher grain yield 

than at low plant density. High plant density 

increases physiological growth indices such 

as LAI, LAD, NAR and CGR in maize 

while it is low with low plant density 

because of little plasticity in leaf area per 

plant. Planting maize at 80,000plant ha
-1

 

produced significantly higher LAI, LAD, 

CGR and NAR. Detasseling was observed to 

have no influence on physiological and yield 

traits irrespective of plant density and 

variety. 

 

Project 9: The study on the roles of 

entomopathogenic microbial endophyte in the 

control of Armyworms of maize 

Introduction  

Climate change is no doubt evident in our 

environment; as it is affecting human beings 

adversely, its negative effect has altered the 

weather conditions immensely. As such rainfall 

pattern and distribution has been unsteady 

leading to excessive sun intensity which is 

favourable to the resurgence, multiplication, 

reproduction and movement/migration of insect 

pests that have been controlled in the time past, 

and emergence of new ones. This is the case of 

the recent devastating attack of a Lepidoptera 

specie (Spodopterafrugiperda) on maize plants 

in most of the maize growing areas of SW, 

Nigeria. 

Having observed that a lot of farms in SW, 

Nigeria were attacked, it is important and as a 

matter of urgency to devise control measures 

that will salvage the maize plants from this 

attack. There is the need to develop an 

alternative ecofriendly control measure under 

economic capability without a negative 

environmental impact produced. The use of 

microbes is quite common in nature and some of 

them had shown to have adverse effects against 

insects.The presence of microbial insecticides on 

plant species provides a protection of the plants 

against attacks by insect herbivores and 

pathogens (Nur Amin et al., 2014). 

These microbes function as biofertilizers in 

some cases when applied to seeds, plant 

surfaces, or soil. A way to enhance the efficacy 
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of biofertilizers is to make use of nutrient 

amendments as carriers, which can stimulate the 

growth of the introduced microbial population, 

however a large amount of carbon source is 

often required. Biochar is a valuable soil 

amendment produced by converting agricultural 

wastes into a powerful soil enhancer that holds 

carbon and makes soils more fertile. It also 

improves soil organic matter and promotes 

carbon sequestration of soils. Due to these 

characteristics, it is a potential inoculants’ 

carrier.  

Bacillus thuringiensis (Bt)is a gram positive, soil 

dwelling bacterium and is known to possess 

insecticidal properties via the many proteinous 

inclusions called end toxins that they produce. 

Sequel to the outbreak of Armyworms in 2016, 

the inhouse report of 2017 showcased the in-

vitro control of Armyworms using biological 

pesticides. Btcultured for 48, 72 and 96 hours 

was applied on Armyworms in pellet and 

supernatant forms. It was observed that either 

the pellet or the supernatant of 96 hours old 

culture suppressed the growth of Armyworms. 

This prompted the need to validate this 

observation to ascertain its efficacy on the farm. 

With the knowledge of Armyworm pupa staying 

in the soil and plant debris to the depth of 3-

5cm, where they pupate before turning to adult. 

There is the need to focus on its control from the 

soil till after germination of the seeds. Hence, 

the seed treatments with these bio-pesticides.  

Objectives 

- To assess the effectiveness of biocar 

as a suitable carrier for microbial 

inoculants 

- To assess the use of inoculant biochar 

biopesticide in the control of 

armyworm of maize 

- To determine the effect on the soil 

fertility status 

Materials and Methods 

Activity 1: Isolation, characterization and 

screening of plant growth promoting bacteria for 

biocontrol potentials. 

Plant growth promoting bacteria have been 

isolated and characterized using 

moleculartechniques are Bacillus thuringiensis 

(Bt), Pseudomonas putida and 

Klensiellavariicola.  

Activity 2: In-vitro control of Armyworms 

using Bacillus thuringiensis as biological 

pesticide 

The pellet and supernatant forms of Btwere 

tested against Armyworms in-vitro, at different 

culture ages. All the caterpillars died at the end 

of the fourth day when either the Pellets or the 

supernatant was used. A 96 hour old culture was 

the most effective against this insect. The result 

indicated that 96 hour old culture of either Pellet 

or the supernatant of Bt can be used in the 

control of Armyworms.  

Activity 3: Screenhouse experiment 

This is artificial infestation of young caterpillars 

of Armyworm on the growing seedlings of 

maize in a controlled environment. 

Activity 4: field trials 

This experiment was laid out in a split plot 

T 1 B i o f e r t i l i z e r  +  b i o c h a r 

T 2 I n o r g a n i c  ( 5 0 k g N / h a )  +  B i o f e r t i l i z e r  +  b i o c h a r  

T 3 I n o r g a n i c  f e r t i l i z e r  ( 5 0 k g N / h a ) 

T 4 1 0 0 k g N / h a 

T 5 C o n t r o l 

T 6 A m p l i g o 

T 7 T r i c h o d e r m a 
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design using the following treatments listed 

below:  

Maize variety BR 9928 DMRSR was planted 

during the raining, i.e first season planting on 

Armyworm infested field. The field was divided 

into two: sprayed and non-sprayed plots.The 

treatments were replicated four times. All 

agronomic and cultural practices were carried 

out as at when due. 

Highlights of result 

- There are no significant differences in the 

number of the plant stands for treatments 

T3, T4, T5, T6,and  also T1 , T2 and T7.  

Whereas the T3, T4, T5, T6 are significantly 

different from T1, T2 and T7 (Table 1). 

- The control plants (T5), T2 and T7 produced 

silks late and not significantly from each 

other and from T1, T3, T4. But significantly 

different the T6 (Ampligo treatment) 

- T7 had the least number of plants at harvest, 

due to the poor germination caused by the 

treatment, but is not significantly different 

from T1 and T2. The ear harvested from T7 

plots had the least yield due to poor 

germination observed on the field. 

- Ampligo (T6) had the best and highest 

number of ears harvested, which is not 

significantly different from the other 

treatments, except the T7. 

- Also T6 tasseled earlier than the other 

treatments. 

- Ampligo was found to be most effective 

against armyworms, but T3 and T4 can 

serve as better alternative to its use. 

- For the sprayed and not sprayed plots, there 

are no significant differences except for the 

number of plants at harvest. The number 

was significantly higher than for the not 

sprayed than the sprayed. 

 

Fig. 1: Effect of the different treatments 

used against Armyworms on the agromonic 

parameters of maize planted on natural 

infested field. 

 

 

Plant stands  Days to silk Plants at harvest  Ears at harvested  Days to tassel  

T1= Biofertilizer + biochar 14.00b 60.12ab 11.88bc 10.00ab 58.38a 

T2=Inorganic fertilizer (50kgN/ha)+ Biofertilizer + biochar 13.69b 60.87a 11.80bc 9.52ab 58.48a 

T3= Inorganic fertilizer (50kgN/ha)  29.88a 59.75ab 20.88ab 17.62ab 56.75ab 

T 4 =  1 0 0 k g N / h a 30.41a 60.12ab 23.62a 16.50ab 57.25ab 

T 5 =  c o n t r o l 30.00a 60.62a 23.25a 18.12ab 57.12ab 

T 6 =  A m p l i g o 32.75a 58.50b 18.75ab 20.50a 54.00b 

T7= Trichoderma viride 8.50b 60.88a 7.38c 5.50b 58.75a 

Means with the same letter are not significantly different. 
 

Conclusion - This study relieved that 

Trichoderma viride is not effective in the control 

of Armyworms.  Ampligo was most effective 

against the pest, but T3 and T4 can be used 

alternative to it. Increase in the fertility of soil 

improved the plant vigour to withstand attacks 

by Armyworms. 

Participating Scientists 

L. B. Taiwo  Soil Microbiologist 

O. A. Akinbode Pathologist 

 

Project 10: Maize Varieties Seed 

Dropping to Youth and Women Farmers in 

Oyo State 

 

Introduction - Maize has being a promising 

crop that could ameliorate hunger and help to 

attain food security. However, one of the major 
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problems militating against production of maize 

by farmers is the availability of good and quality 

seed. In order to proffer solution to this problem, 

and to support the Federal Government in the 

change agenda in transforming agriculture, 

ensure food security in the country, and 

diversify the Nigerian economy and be self-

reliant as a nation, the Institute of Agricultural 

Research and Training (I. A. R. & T.) distributed 

maize seed to youths and women who engage in 

maize production in Oyo State. This activity was 

carried out as part of the Institutional corporate 

social responsibility to farmers within the 

mandate areas. The Institute has mandate for 

maize improvement in Southern ecology; 

therefore other States in the zone would be 

reached later. 

The objectives were to encourage youth and 

women in agriculture and especially in the 

production of improved varieties of maize, and 

reduced poverty and hunger. 

 

Methodology 

The seed dropping of maize variety 

ART-98-SW6-OB (Oloyin) was strategically 

carried out to reach two hundred maize farmers 

(youth and women) in Oyo state. It is believed 

that smallholder farmers who are widely 

dispersed in villages and farm locations produce 

about 85% of food consumed in the state.  

The seed dropping activity was carried 

out in different villages randomly selected 

throughout Oyo State according to ADP zones- 

Oyo, Ibadan-Ibarapa, Saki and Ogbomoso. 

Focus Group Discussion (FGD) and Schedule 

Interview (SI) methods were employed in data 

collection. A total of two hundred (200) 

questionnaires were administered. A bag of 5kg 

ART-98-SW6-OB maize variety was distributed 

to a farmer in each location visited. The total of 

1 ton (1,000 kg) of maize seeds was given to 

farmers to plant during 2017 late season 

planting.   

 

Highlight of results 

 A large number of male youth farmers 

(75.3%) benefited from the maize seed 

distribution (Table 1). This implies that 

women would still need to be encouraged in 

the production of maize in addition to 

utilization.   

 The mean age was 36.04 ± 9.194 years 

(Table 1), only 19.7% were single while the 

average household size was 4 ± 2.471.  

 On the average, 95% of the respondents 

cultivate maize on less than 2 ha of land. 

This implies that the respondents are 

operating on a small scale and for food self-

sufficiency and large scale farming; more 

land is required for cultivation. 

 The respondents have high experience in 

maize farming with the average years of 

11.31 ± 8.901. The respondents with this 

wealth of experience would be willing to 

adopt new technologies. 

  The membership of the respondents in 

farmers’ group or association was very low. 

Only 53.5% belong to farmers’ association. 
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This means that few of farm activities could 

be affected by not being a member of any 

famers’ group as government relates with 

groups and not individual. 

 The respondents were educated as 80.8% 

had above secondary school education and 

88.4% of the respondents are able to read 

and write English language. This means that 

the level of education is high among the 

farmers. It also means that adoption of 

technologies would be high. 

 Major production challenge was infestation 

of pest and diseases (78.3%), others include 

climate change (6.6%) and marketing 

(15.2%). 

 

Conclusion and Recommendation 

The seed distribution exercise was successful in 

all the selected villages. Based on the findings of 

this exercise, the land cultivated per farmer is 

very small. The major problems confronting the 

farmers were pest, diseases, climate change and 

marketing. 

Therefore, it is recommended that a proactive 

measure should be taken by the Institute in 

ameliorating these problems. This could only be 

achieved, however, with proper and prompt 

release of fund by the Federal Government. 

 

 

 

 

 

Table 1: Socioeconomic characteristics of the 

respondents (n=198) 

Variable  Frequency  Percentage  Mean (Std. 

dev.) 

Sex    

Male 149 75.3  

Female 49 24.7  

    

Age (years)    

<20  12 6.0  

21 - 40  133 67.2 36.04±9.194 

41 - 60  53 26.8  

    

Marital 

Status 

   

Single 39 19.7  

Married 159 80.3  

    

Household 

size 

   

1 - 3 149 75.3  

4 - 6 39 19.7 4±2.471 

7 - 9 10 5.0  

    

Farm size 

(ha) 

   

<2 188 95.0  

2.5 – 3 8 4.0 1.67±1.02 

3.5 - 5 2 1.0  
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Variable  Frequency  Percentage  Mean (Std. dev.) 

Membership of Farmers’ 

Association 

   

No 92 46.5  

Yes 106 53.5  

    

Years Spent in School 

(years) 

   

1 - 6 26 13.1  

7- 12 79 39.9 12.79±4.16 

13 – 18 81 40.9  

19 and above 12 6.1  

    

Farming Experience 

(years) 

   

1 – 5 59 29.8  

6 – 10 74 37.4 11.31±8.901 

11 - 15 65 32.8  

    

Ability to read and write 

English Language 

   

No 23 11.6  

Yes 175 88.4  

    

Challenges to Maize 

Production 

   

Climate change 13 6.6  

Pest/diseases 155 78.3  

Marketing 30 15.2  

 

       

Fig. 1: Cross section of farmers at Iseyin  
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Fig. 1: Cross section of farmers at Iseyin (continued) 
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