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Five new generations of maize streak virus (MSV) resistant varieties were evaluated along with two 
checks in replicated trials and for two years in a Southern Guinea Savanna Ecology of Nigeria, which is 
an endemic zone for the disease. Difference in grain yield between favourable growing season in 2002 
and unfavourable season in 2001 was 1.68 t/ha-1, representing 30.2% yield increase of 2001 
performance. Results further showed that while both rust and streak diseases appeared to have been 
put in check, the genotypes showed slight susceptibility to leaf blight and curvularia leaf spot, ranging 
from 5-7 and 4-8%, respectively. Genotypic differences were significant for grain yield, agronomic traits 
as well as incidences of leaf blight and curvularia leaf spot. Acr 91 Suwan-1-SR C1 was the most 
productive of new generations of MSV resistant varieties, having yielded significantly higher than OPV 
check by 32% and comparable with the hybrid check for grain yield.  The variety could therefore serve 
as replacement to existing cultivar and also as source of genes for future maize breeding activities in 
the development of superior maize varieties for the southern guinea savanna ecology. 
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INTRODUCTION 
 
Maize (Zea mays L.) production in tropical Africa is con-
strained by a number of stress factors including a com-
plex of insect and disease organisms that significantly re-
duce the quantity and quality of production (Fajemisin et 
al., 1984; Fajemisin, 1985; Fajemisin et al., 1985; Mihm, 
1994). In Nigeria, maize streak virus (MSV) disease 
which is transmitted by the aphids (Cicadulina species), 
reduces maize grain yield particularly during the late 
cropping season once there is a prolong drought spell. 
The disease reached epiphytotic level in Nigeria in the 
1970s, causing significant yield loss in endemic zones 
(Fajemisin, 1984). Although collaborative research efforts 
by maize scientists at both international centres and na-
tional agricultural research systems have succeeded in 
converting established varieties and breeding populations 
from different sources to streak resistant (Fakorede et al., 
2001); newly developed varieties meant for cultivation in 
endemic zones, normally have genes for streak resistan- 
ce incorporated into them at one stage of development or 
the other.  

One of the major constraints in varietal development is 
the evolution of a virulent strain to which previously resis-
tant varieties may be susceptible (Fakorede et al., 2001). 

For example, survey of leaf diseases in the south western 
Nigeria showed that occurrence of other maize leaf di-
seases such as maize leaf rust (Pucinia polysora); maize 
leaf spots (Curvularia lunata) and maize ear rot (Fusa-
rium moniliforme) are on the increase (Olakojo and Iken, 
1999). Therefore, newly developed maize varieties are 
routinely evaluated in various agro-ecological zones for 
adaptation, yield potential and disease reactions, to iden-
tify genotypes that can replace existing cultivars and as 
part of the requirements for releasing suitable varieties 
for cultivation in farmers’ fields (Olakojo and Iken, 2001). 
Furthermore, since every agro-ecology has unique grow-
ing conditions, it is important to assess newly developed 
varieties for yield potentials as well as reaction to other 
stress factors that may be unique to the environment 
before being recommended for cultivation.  In the study 
reported herein, five (5) recently developed MSV resis-
tant OPVs were evaluated along with an earlier version 
(DMR-LSR-Y) and one hybrid (Oba Super 2) as checks 
for two years at Ilorin, a typical southern guinea savanna 
ecology of Nigeria. The objectives were to (i) assess their 
reactions to incidence of major leaf diseases especially in 
the late Cropping season  when  MSV  is  a  yield  limiting  
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Table 1. Pedigree and grain characteristics of the experimental materials. 
 

S/N Variety Parent population Origin Grain type 
1. AK-9528-DMRSR Pop 28 SR IITA/CIMMYT Flint/Dent 
2. IK.91 TZL Comp 3-Y C1 TZL Comp 3 IITA Flint/Dent 
3. Acr. 91 Suwan-1-Sr C1 Suwan-1 Thailand/IITA Flint 
4. TZB-SR SGY TZB-SR Nigeria/IITA Flint/Dent 
5. Ikenne 88 TZSR-Y-1 TZSR-Y-1 IITA Flint/Dent 
6. Oba Super 2 Hybrid Check IITA/Pioneer Flint 
7. DMR-LSR-Y OPV Check IITA Flint/Dent 

 

OPV, Open pollinated variety. 
 
 
 
factor and (ii) ascertain their yield and agronomic 
potentials with the view to recommending suitable 
varieties either for direct cultivation in this ecology or as 
replacement to the existing variety. 
 
 
MATERIALS AND METHODS 
 
The field trials were conducted at the University of Ilorin Teaching 
and Research (T and R) farm (Lat. 8o 29’N & 8o 30’N; Long. 4o 30’E 
and 4o 32’E) during the late growing seasons of 2001 and 2002. 
Plantings were carried out during the month of July which is the 
common planting period for late maize in this ecology. The soil has 
been characterized as an alfisol and rainfall distribution is bimodal 
with peaks at May/June and September, respectively. The experi-
ment was set up each year as a randomized complete block design 
(RCBD) with four replications. The plot size consisted of four rows, 
5 m long with inter and intra row spacing of 0.75 x 0.5 m. The cha-
racteristics of the genetic materials are presented in Table 1.  

Three seeds were planted/hill but later thinned to 2/hill to give a 
plant population of approximately 53,333 plans/ha. Crop manage-
ment practices included weed control with pre-emergence applica-
tion of herbicide (Attrazine of 80% wettable powder). The herbicide 
was applied at the rate of 100 ml to 20 liters of water and was 
supplemented each year by one hoe weeding. Fertilizer application 
was carried out as split-dosage at the rate of 80 kgN/ha, 60 K2O/ha 
and 60 P2O5 at three weeks after planting (3 WAP) and at anthesis 
(7 WAP), using compound fertilizer (NPK 20:10:10). 

Just before flowering, all plants from the two middle rows in a plot 
were counted and assessed for occurrence of foliar diseases (rust, 
blight, curvularia leaf spot and streak). Only plants with obvious in-
fection signs covering more than 50% of the leaf surfaces were 
counted and expressed as a percentage of total stand count in a 
plot. Data were also collected from the two middle rows from each 
plot on days to mid-flowering (tasseling, anthesis and silking), plant 
and ear heights, ear aspect, ear number (ENO) and grain yield. An-
thesis-silking-interval (ASI) was estimated as the interval in days 
between mid-anthesis and silking. Grain yield was first obtained as 
kilogram/plot before being converted into tons/ha after adjusting to 
12% moisture content. At harvest, plants from the two middle rows 
were also rated on a scale of 1 (Excellent) to 5 (Very poor) for husk 
cover, plant and ear aspects and lodging characteristics (stalk and 
root). The experiment was repeated in the 2002 late cropping sea-
son and the same data as for 2001 were also collected. 

Data collected were subjected to analyses of variance (ANOVA) 
first on individual year basis before a combined ANOVA over years. 
Due to very low incidence of both rust and streak in the two years of 
evaluation, the two parameters were dropped from the analyses. 
Data on blight and curvularia leaf spot were first transformed using 
arcsine transformation (Snedecor and Cochran, 1967). However, 

since ANOVA did not detect any significant difference between 
transformed and untransformed values, untransformed values are 
hereby presented for the two characters. Pertinent means were the-
reafter separated by use of either Duncan Multiple range Tests 
(DMRT) or the least significant difference (LSD) according to Steel 
and Torrie (1980). 
 
 
RESULTS  
 
The two years differed significantly (P= 0.05) for days to 
anthesis and stalk lodging but neither for other agronomic 
parameters nor leaf disease incidence (Table 2). Rainfall 
amount and distribution during the growing periods of 
both years (Figure 1) also showed that 2001 and 2002 
rainfall was evenly distributed throughout the flowering/ 
grain filling periods of September and October, 2002 
while in 2001, there was early on set of terminal drought. 
The genotypes attained anthesis earlier in 2001 than in 
2002 by two (2) days but with corresponding higher stalk 
and root lodging ratings. However, ASI and plant aspect 
remained relatively unaffected by differences in growing 
conditions between the two years. Although incidence of 
leaf diseases (Blight and Curvularia) were higher in 2002, 
differences between the two years were non significant 
for these parameters.   

Grain yield and related traits except ear placement and 
husk cover differed significantly (P 0.05 <0.01) between 
the two years (Table 3). In consonance with higher ENO, 
grain yield was significantly higher in 2002 by 1.68 t/ha-1, 
compared to 2001, representing 30.2% yield increase. 
However, this increase was accompanied by higher grain 
moisture content and lower rating for ear aspect in the 
genotypes. Although ear placement was higher in 2002 
cropping season, difference between years for this trait 
was not significant.  

Differences among genotypes were significant for days 
to anthesis, lodging characteristics and disease incidence 
ratings but not for ASI and plant aspect (Table 2). The 
new generations of MSV resistant genotypes except Acr 
91 Suwan-1-SR C1 attained anthesis later than the two 
check varieties (Oba Super 2 and DMR-LSR-Y). How-
ever, ASI was shorter by 1-2 days for all genotypes com-
pared to  hybrid  check.  Acr 91  Suwan-1-SR C1  and  AK  
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Table 2. Year and entry means for flowering traits, lodging characteristics and disease rating (%) in seven MSV resistant 
genotypes (Ilorin, Nigeria). 
 

 

**Significant at 0.05 and 0.001 levels of probability, respectively.  
+, ++Hybrid and Open pollinated variety (OPV) checks, respectively. 
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Figure 1. Rainfall distribution for Ilorin for 2001 and 2002. 

 
 
 
9528-DMRSR rated better for stalk and root lodging while 
the OPV check was the worst for the two characters. The 
genotypes showed slight susceptibility to both  blight  and  

curvularial leaf diseases, ranging from 5.1% in Ikenne 88 
TZSR-Y-1 to 8.1% in the OPV check for leaf blight and 
from 4.6% in IK 91 TZL Comp 3-Y C1 to 8.4% also  in  the  

Flowering characteristics Lodging characteristics Leaf disease rating    (%) Year 
Days to 

Anthesis 
 

ASI 
Plant 

aspect 
Stalk 

lodging 
Root 

lodging 
 

Blight 
Curvularia 
leaf spot 

2001 64a 2.8 2.45 2.46b 1.96 6.39 5.91 
2002 66b 3.1 2.43 2.36a 1.86 6.73 5.58 
SE± 0.37 0.28 0.14 0..04 0.14 0.33 0.52 
Genotypes 
AK-9528-DMRSR 66b 2.3 2.38 2.36 ab 1.50a 7.07 ab 6.49 ab 
IK.91 TZL Comp 3-Y C1 65ab 2.6 2.38 2.13 ab 2.00 ab 6.44 ab 4.55 a 
Acr. 91 Suwan-1-Sr C1 64 ab 3.0 2.63 2.00a 2.25 ab 7.14 ab 5.24 a 
TZB-SR SGY 66 ab 2.9 2.38 2.50 ab 1.75 ab 5.85a 5.14 a 
Ikenne 88 TZSR-Y-1 65 ab 3.0 2.50 2.75 ab 1.75 ab 5.07a 5.36 a 
Oba Super 2+ 64a 3.5 2.25 2.38 ab 1.88 ab 5.64a 5.44 a 
DMR-LSR-Y++ 64a 3.1 2.63 2.75b 2.38b 8.70b 8.01b 
Genotype  Mean 65 2.9 2.45 2.41 1.93 6.56 5.75 
SE± 0.84 0.53 0.28 0.28 0.26 0.78 0.67 
F-test        
Year (Y) 60.07* 0.88 3.45 10.45* 50.16 4.57 2.16 
Genotype (G) 4.61* 1.24 4.46 8.46* 7.91* 227.83** 5.19** 
Y x G 3.41 1.08 2.43 4.89 2.79 137.66 1.08 
%CV 1.91 1.13 14.65 10.56 12.56 18.05 17.45 
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Table 3. Year and entry means for grain yield and related traits in seven MSV resistant genotypes (Ilorin, Nigeria). 
 

Year Grain 
yield 
(t/ha) 

Ear 
number 

Ear 
height 
(cm) 

Husk 
cover 

Ear 
aspect 

Harvest 
moisture 

(%) 

Ranking 
based on 

grain yield 

% yield advantage 
or loss over best 

check 
2001 3.89b 33b 63.4 2.25 2.46a 11.15a    
2002 5.57a 36a 66.1 2.11 3.39b 14.21b    
SE± 0.19 0.54 3.02 0.10 0.07 0.17    
Genotypes        Hybrid OPV 
AK-9528-DMRSR 4.59abc 33ab 62.3 2.38bc 3.00 12.50 6th -12.90 28.94 
IK.91 TZL Comp 3-Y C1 4.61abc 36ab 69.6 2.38bc 3.00 12.83 5th -12.52 29.49 
Acr. 91 Suwan-1-Sr C1 5.25ab 36ab 61.1 2.25bc 3.00 12.54 2nd -0.38 47.47 
TZB-SR SGY 4.63abc 37a 59.3 1.88a 3.00 12.80 4th -12.14 30.06 
Ikenne 88 TZSR-Y-1 4.91abc 34ab 66.9 1.63a 3.00 12.85 3rd -6.83 37.92 
Oba Super 2+ 5.27a 33ab 66.5 2.75c 2.5 12.25 1st   
DMR-LSR-Y++ 3.56c 31b 67.7 2.00bc 3.00 13.01 7th   
Genotype  Mean 4.73 34.32 64.8 2.18 2.93 12.68    
SE± 0.41 1.76 5.40 0.26 0.33 0.17    
F-test 
Year (Y) 91.55** 138.24* 105.88 2.16 12.07** 25.25**    
Genotype (G) 2.26* 43.87** 119.98 4.58** 0.29 0.39    
Y x G 1.34 35.20* 116.58 1.45 0.41 0.80    
%CV 17.56 7.23 11.79 18.56 15.63 7.22    

 

*, **Significant at 0.05 and 0.001 levels of probability, respectively.  
+, ++Hybrid and Open pollinated variety (OPV) checks, respectively. 
 
 
 
Table 4. Interactive effects of genotype x year for number of ears 
(ENO) per plot and grain yield (t/ha) in seven MSV resistant 
varieties (Ilorin, Nigeria). 
 

ENO Grain yield Genotype 
2001 2002 2001 2002 

AK-9528-DMRSR 29 36 3.49 5.70 
IK.91 TZL Comp 3-Y C1 36 37 3.80 5.42 
Acr. 91 Suwan-1-Sr C1 35 38 4.41 6.10 
TZB-SR SGY 39 35 4.06 5.20 
Ikenne 88 TZSR-Y-1 33 35 4.56 5.26 
Oba Super 2+ 31 36 4.25 6.29 
DMR-LSR-Y++ 26 35 2.87 5.06 
LSD � 0.05 5  

 
+, ++Hybrid and Open pollinated variety (OPV) checks, respectively. 
 
 
 
OPV check for curvularia leaf spot. However, the lowest 
incidence of leaf diseases recorded for Ikenne 88 TZSR-
Y-1 and TZB-SR-SGY differed significantly only from that 
of the OPV variety.   

Genotypic differences were significant only for grain 
yield, ENO and husk cover (Table 3). Oba super 2 ranked 
best for grain yield but did not differ in yield potential from 
any of the new generations of MSV resistant varieties. 
However, along with Acr. 91 Suwan-1-Sr C1 which rank-
ed second for grain yield, this variety yielded higher than 
the OPV check by more than 32%. The OPV check was 

also the latest to attain maturity as indicated by the high-
est grain moisture at harvest. Two of the new genera-
tions of MSV resistant varieties (TZB-SR-SGY and Iken-
ne 88 TZSR-Y-1) were superior for husk cover while the 
hybrid check had the worst rating for this character.  The 
genotypes did not differ significantly for ear aspect, a 
subjective rating which includes factors such as yield, ap-
pearance of the grain and ear rot.  

Means for the interactive effects of genotype by year (G 
x Y) was significant for ENO but not for grain yield (Table 
4). Two genotypes (AK 9528-DMRSR and the OPV 
check (DMR-LSR-Y)) showed high disparity in ENO bet-
ween the two years with differences of 7 and 9 ears/plot, 
respectively. IK 91 TZL Comp 3-Y C1 was the most stable 
of all the entries for ENO, with a difference of one (1) ear 
between the two years. Genotypic differences for grain 
yield between the two years (although nonsignficant) 
were also high and they ranged from 13.3% in Ikenne 88 
TZSR-Y-1 to 38.8% in AK-9528-DMRSR. Hybrid check 
also demonstrated instability of performance for grain 
yield with a difference of 37.4% yield loss in 2001 com-
pared to 2002.   
 
 
DISCUSSION 
 
Days to anthesis often reveal differences in maturity 
among genotypes but may also be a reflection of weather 
pattern (temperature, available soil moisture, etc.)  during 
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crop’s reproductive phase, which may stimulate plants to 
speed up the process of maturation. The genotypes 
attained anthesis earlier by two (2) days in 2001 when 
rainfall dropped sharply compared to 2002 with even 
distribution during the latter part of the growing period. 
However, rating for ear aspect in the genotypes was 
better in 2001 when the volume of rainfall was low in 
October and November that year which also coincided 
with period of crop maturity compared to similar period in 
2002. 

Rainfall amount and distribution during the growing pe-
riods in the two years, played significant role in the 
expression of genotypes’ potential in this study. For 
example, rainfall was evenly distributed throughout the 
flowering/grain filling period of September and October, 
2002. This condition favoured accumulation, and translo-
cation of photo-assimilates in the genotypes with corres-
ponding bigger ear size in 2002, subsequently higher 
grain yield in all the genotypes. High soil moisture at 
maturity period also reduced termite infestation, cones-
quently, lower stalk and root lodging. However, incidence 
of leaf blight was also higher in 2002, a condition that is 
often encouraged by high moisture during the growing 
period (Ekpo and Esuruoso, 1977; Agrios, 1988; Amadi, 
1998). 

The desire of maize breeders is that increased grain 
yield would be associated with the streak resistant gene 
block accompanied by negligible changes, if any, in other 
traits (Fakorede et al., 2001). In this study, new gene-ra-
tions of MSV varieties were superior to OPV check both 
for grain yield and incidence of leaf diseases, indicating 
that despite the yield improvement, the genes for resis-
tance to the causal organisms have not been eroded. 
Non-significance G x Y interaction effect for grain yield 
could be attributed to instability in performance of AK 
9528-DMRSR and OPV check (DMR-LSR-Y) which had 
poor yield in 2001 cropping season and which was also 
reflected in wide disparity in grain yields obtained from 
both genotypes in the two years.  
 
 
Conclusion 
 
The major focus in varietal evaluation is to identify su-
perior genotypes that could replace existing cultivars and/ 
or as sources of genes for the extraction of inbred lines 
aimed at development of productive varieties. Acr 91 
Suwan-1-SR C1 was the most productive of the new 
generations of MSV resistant varieties with the highest 
yield advantage of 32% over the OPV check. It also com-
pared favourably with the hybrid check for grain yield. 
The variety can therefore serve as useful replacement to 
DMRLSR-Y and also as source of genes for future maize 
breeding activities in the development of superior maize 
varieties for the southern guinea savanna ecology. 
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