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ABSTRACT: A field trial was conducted in 2011 and 2012 rainy seasons at Mubi, in the northern Guinea 
Savanna ecology of Nigeria.  The trial was laid out in a split-plot design with two maize varieties (OBA-
98 and OBA SUPER) in the main plots. Nine timings of nitrogen application plus zero fertilization as a 
control were assigned to the sub-plots.  The correlation between grain yield and the various groundnut 
characters showed that throughout the study; maize grain yield correlated positive with plant height, cob 
length, cob diameter and 100 grains weight; but related negatively with days to 50%  tasseling.The 
combined data of the two years showed that the correlation of grain yield with these characters in order 
given above were (r=0.4775**, 0.6567**, 0.5559** 0.6192** and -0.1891* respectively).  The four 
characters that correlated positively to grain yield also associated positively to each other throughout the 
study.  The objective of the trial was assessing the appropriate tone of nitrogen application to maize. 
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INTRODUCTION 
 

 The production of maize in Nigeria has been on the increase especially in the  Savanna ecology of Nigeria.  

The high uptake of nutrients by maize especially nitrogen, makes it impossible to achieve a sustainable good yield 

without a sharp decline as compared to sorghum which the farmers have been used to (Kwaga, 1994, Hawlin et al., 

2010).  The nutrient status of the soil on the ecology is characterized by low nitrogen level.  Therefore fertilizer 

dose of 120:60:60kg N, P2O5, K2O per hectare has been recommended for maize production in the ecology.  

(Emwezor  et al., 1989). 

 Since nitrogen is subject to leaching and denitrification, multiple application of the nutrient has been advanced 
to contain these problems (Tobert et al., 2001).  However, farmers in the ecology have exhibited variation with 
respect to timing of nitrogen application to their maize crop.  Failure to apply nutrient, especially nitrogen at the 
right time can retard maize growth and result in drastic reduction in maize yield (Anonyous, 2011). 
 Correlaton has been considered as a systematic interrelationship between variables (Rangaswamy, 2010).  It 

is used as a measure of association between variables (Lynch and Walsh, 1997)..Positive correlation between 

grain yield and 100 grains weight in maize has been reported by Inamullah et al., (2011).  While negative 

association between maize grain yield and plant was noted by (Sreckov et al .,2011).  Correlation can serve as an 

indicator of the plant character that has influence on its yield performance. This correlation analysis was 

undertaken to ascertain the interrelation between maize grain yield and yield characters and use as selection 

criteria in maize work. 
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MATERIALS AND METHODS 

 
 A field trial was conducted in 2011 and 2012 rainy seasons at the Teaching and Research Farm of Adamawa 
State University, Mubi in the northern Guineas Savanna ecology of Nigeria.  The soil of the area is broadly 
classified as Alfisols (Brady and Weil,1999).  The textural class of the soil at the trial site was clay loam with pH of 
6.25, total nitrogen 0.003gkg

-1
, available P 0.07mgkg

-1
, K 2.56 Cmolkg

-1
 and CEC 20118.04 Cmolkg

-1
. 

 The trial was conducted in a split-plot design with two maize varieties  (OBA-98 and OBA-SUPER) in the main 
plots and time of nitrogen application in the sub-plots.  The trial was sown at 2 -3 seeds per hill on July 9, 2011 and 
July 7, 2012.  Sowing was done at the spacing of 75cm by 25cm and thinned to one plant per stand at 2 weeks 
after sowing (WAS).  Gross plots consisted of four rows which were 75cm apart and 4m long (12m

2
),  while the two 

central rows (6m
2
) constituted the net plots.Fertilizer was applied at the rate and time for each treatment . 

Compound fertilizer (NPK 15:15:15) was used to supply the basal application of 60:60:60 kg of N, P2O5. K2O ha
-1

, 
at 2 WAS.  Urea (46% N) was used to supply the latter doses of nitrogen at 4, 6 , 8 and 10 WAS as applicable to 
each treatment.  All fertilizer application was done by side placement.  Each year the trial was hand weeded at 3, 6 
and 9 WAS.  All data collected were subjected to statistical analysis and the means separated using Duncan 
Multiple Range Test (Duncan, 1952). 
 

RESULTS AND DISCUSSION 
 

 The correlation coefficients between grain yield and other maize characters in 2001, 2012 and combined data 
are presented in Tables 1 – 3.  In 2011 (Table 1 Maize) grain yield had significant positive correlation with plant 
height (9WAS), cob length, cob diameter and 100 grain weight (r=0.5391**, 0.6203**, 0.5595** and 0.6372** 
respectively.  Similarly plant height (9WAS) associated significantly positive with cob length cob diameter and 100 
grains weight (r=0.5405**, 0.4387** and 0.2911* respectively) but related negatively with days to 50 % tasseling 
(r+=0.3524**).  Also in the same year cob length correlated positively with cob diameter and 100 grains weight 
(r=0.7236** and 0.6215** respectively).  Furthermore, cob diameter related positively with 100 grains weight 
(r=0.7104**). 
 In 2012 (Table 2),grain yield exhibited positive and significant correlation with cob length, cob diameter and 
100 grains weight (r=0.6118**, 0.4943** and 0.6058** respectively).  However, it related negatively with days to 
50% tasseling (r=-0.3571**).  Plant height (9WAS) had significantly positive correlation with cob length, cob 
diameter and 100 grains weight (r=0.3229*, 0.3875** and 0.3528** respectively).  However, it had significantly 
negative association with days to 50% tasseling (r= - 0.3862**).  Similarly, days to 50% tasseling was negatively 
associated with cob length, cob diameter, 100 grains weight and kernel depth (r= -0.4727** -0.3260*, -0.4000** ad -
0.3981 respectively)). Cob length showed appreciably positive correlation with ob diameter, 100 grains weight 
(r=0.5652**, 0.7058** and 0.3981** respectively.).  Also cob diameter was significantly and positively related to 100 
grains weight, and kernel depth (r=.0.4872** and 0.6791** respectively)).   Furthermore, 100 grains weight was 
markedly positively  correlated with kernel depth (r=0.3510**). 
 The combined data (Table 3) showed that grain yield had significant and positive correlation with plant height, 
cob length, cob diameter and 100 grains weight (r=0.4775**, 0.6567**, 0.5559** and 0.6192** respectively).  In 
contrast it exhibited negative association with days to 50% tasseling .(r= -.01891*)  Also plant height had negative 
relationship with days to 50% tasseling (r=-0.1916**) but was significantly and positively associated with cob 
length, cob diameter and 100 grains (r=0.5231**, 0.4656** and 0.3606** respectively).  Days to 50% tasseling 
showed negative 
 correlation with cob length (r+-0.2609**).  Furthermore cob length exhibited significantly positive relation with 
cob diameter and 100 grains weight (r=0.6752** and 0.6710** respectively).  Similarly cob diameter had 
significantly positive correlation with 100 grains weight.(r=0.6253**) 
 Maize grain yield exhibited  significant positive correlation with the yield components such as cob length, cob 
diameter and 100 grains weights. Kwaga (1994) also noted significant  positive relationship between maize 
grain yield and cob length, con diameter , and 100 grains weight . Similarly , positive association has been reported 
by other workers ( Sumathi 2006., Inamullah et al., 3011). In contrest 9Yousuf and Saleem ,2001) reported 
negative correlation between (100 grains weight and yield.. Generally it appears that the heavier the grains the 
higher would be the yield, but it is possible that when there is high number of grains per pod there could be greater 
competition among the grains for assimilates resulting in smaller grain size, although total weight of grains per ear 
is high and ultimately high yield. Nevertheless this study has shown that grain weight has significant impact in 
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increasing the yield of maize.  The result of the study also showed positive relationship between grain and plant 
height. ( However, Srekove et al., 2011) reported negative correlation between grain yield and plant height..  Plant 
height is an indicator of the vigour of plant.  A vigorous plant is expected to make better production of assimilate 
which could lead to higher yield. 
 The positive interrelations between cob length, cob diameter and 100 grains, implies that these yield 
components influence one another positively. Maize grain yield exhibited significant positive correlations with the 
yield components ;cob length, cob diameter and 100 grains weight (Kwaga ,1994) also noted significant positive 
correlations between maize grain yield and cob length, cob diameter, 100 Kernel weight.  Similarly, positive 
association between grain yield and 100 grain has been reported by other workers (Samanci, 1996, Inamullah  et 
al., 2011).  
 Days to 50% tasseling related significantly negative with grain yield.  Similar observation was noted by (Kwaga 
,1994). This is in disagreement with the findings of (Sumanci ,1996) who reported highest significant positive 
correlation between grain yield and days to anthesis in maize.  The negative correlation in the present study may 
be attributed to the late tasseling and poor yield of treatment that had no nitrogen fertilization.  There has been 
inconsistent report on the effect of nitrogen and flowering in maize.  (Sharma,1973), (Al-Rudha and Al-Younis 
,1978) Gangwar Kalra ,1988), Prasaid and Singh (1990), Kwaga (1994) showed application of nitrogen to maize 
resulted in earlier flowering.  In contrast( Olugunde and Ogunlela ,1984), (Olugunde and Ogunlela ,1985) observed 
nitrogen fertilizer reduced days to 50% silking in( maize, Black ,1968) remarked that when N is slightly deficient, 
application of N had no effect on earliness to maturity; however low nitrogen has adverse effect on the production 
of reproductive cells.  (Reddy and Reddy , 2011) remarked that growth cannot be greater than allow by nutrient 
lowest in availability.This is in agreement with the remarks of (Thompson and Troeh ,1978) who asserted that 
plants must have  N before it can synthesize cells, and that severe shortage of nitrogen could halt the process of 
growth and reproduction.Therefore the negative correlation between grain yield and days to 50% tasseling in this 
study can be attributed to low nitrogen status of the experimental site (0.003gkg

1
) delayed silking in zero fertilized 

treatment and its ultimate low yield. 
 

 

Table 1.  Simple correlation coefficients between grain yield and other characters o Maize grown at Mubi in 2011 rainy season 
 
 V1  V2  V3  V4  V5  V6  V7 
 
V1 100 
V2 0.5391** 1.0000 
V3 -0.2345 -0.3524** 1.000 
V4 0.6203** 0.5405** -0.2055 1.000 
V5 0.5595** 0.4387** 0.0234  0.7236* 1.0000 
V6 0.6372** 0.2911* 0.0363  0.6215* 0.7104** 1.0000 
V7 0.0402  -0.0004 -0.1049 0.0790  0.0787  -0.0394 1.0000 
 
 
V1 = Grain yield 
V2 = Plant height (9WAS) 
V3 = Days to 50% tasseling 
V4 = Cob length 
 * = Significant at 5% level of probability 
 ** = Significant at 1% level of probability 

WAS = Weeks after sowing.       
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Table 2.  Simple correlation coefficients between grain yield and other characters o Maize grown at Mubi in 2012 rainy season 
 
 V1  V2  V3  V4  V5  V6  V7 
 
V1 100 
V2 0.1500  1.0000 
V3 -0.3517** -0.3862** 1.000 
V4 0.6118** 0.3229** -0.4727** 1.000 
V5 0.4943** 0.3875**       -0.3260* 0.5652** 1.0000 
V6 0.6058** 0.3528** -0.4000** 0.7058** 0.4872** 1.0000 
V7 0.2087  0.2405  -0.3960** 0.3981** 0.6791** 0.3510** 1.0000 
 
 
V1 = Grain yield 
V2 = Plant height (9WAS) 
V3 = Days to 50% tasseling 
V4 = Cob length 
 * = Significant at 5% level of probability 
 ** = Significant at 1% level of probability 

WAS = Weeks after sowing.       

 
 

Table 3. Simple correlation coefficients between grain yield and other characters o Maize grown at Mubi in 2011 and 2012 rainy 
season 

 
 V1  V2  V3  V4  V5  V6  V7 
 
V1 1.000 
V2 0.4775** 1.0000 
V3 -01891* -0.1916* 1.000 
V4 0.6567** 0.5231** -0.2609** 1.000 
V5 0.5559** 0.4656** -0.142  0.6752** 1.0000  
V6 0.6192** 0.3606** -0.1605 0.6710** 0.6253** 1.0000 
V7 0.0062  -0.0241 -0.0922 0.0538  0.740  -0.0241 1.0000 
 
 
V1 = Grain yield 
V2 = Plant height (9WAS) 
V3 = Days to 50% tasseling 
V4 = Cob length 
V5 = Cob diameter 
V6 = 100 grains weight 
V7 = Kernel depth 

 
 * = Significant at 5% level of probability 
 ** = Significant at 1% level of probability 

WAS = Weeks after sowing  
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