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ABSTRACT 

A field experiment was conducted at the Irrigation Research Station of the Institute for Agricultural Research 

(IAR) sub-station, Kadawa during the 2007 dry season to study the relationship and contribution of some growth 

and yield characters of sweet corn to fresh cob yield. The investigation revealed a positive and highly significant 

(P<0.01%) correlation between fresh cob yield and cob length and cob diameter. All other characters tested 

positive but not significant to cob yield. The result also showed that out of a total correlation of 0.213, the direct 

effect of plant height to cob yield was found to be very small (0.0507) while its indirect effects via total dry 

matter (TDM), cob length and cob diameter were 0.0548, 0.0448 and 0.0479, respectively. However, the total 

correlation between cob yield and cob length and diameter was highly significantly (0.318 and 0.367, 

respectively). The cob diameter gave the highest individual percent contribution of 6.15% while plant height 

contributed only 0.28% to the final cob yield. All the various individual and combined contribution were less 

than 17%. However, the residual effect was found to be quite high (83.69%). Other characters not considered in 

this study should be considered in order to unveil the highest contributors to fresh cob yield. 
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INTRODUCTION

Sweet corn (Zea mays var.saccharata L.) belongs to 

the family Poaeceae. It is a warm-season vegetable 

that can be easily grown in any garden with sufficient 

soil nutrient, moisture and space. Sweet corn is 

distinguished from other corns by its high sugar 

content, early dough stages and by its wrinkled, 

translucent kernels when dry (Pathom, 1988). The 

crop is primarily grown for human food and it is 

harvested at an immature stage. The kernels are 

relatively high in sugar and they are canned, frozen or 

eaten as corn. Sweet corn is produced mostly for the 

canning industry but also used as sugar syrup in 

pharmaceutical industries. Although consumers enjoy 

sweet corn for its tender kernels, high sugar 

concentration and flavour, it is also an excellent 

source of both vitamins C and E and some minerals 

(Makhlouf et al., 1995; Warman and Havard, 1998). 

The nutrient content of the seeds includes: 

water10.4ml; calories 364; protein 10%; fat 4.8%; 

carbohydrate 73.6%; fibre 2%; plus minerals and 

vitamins. The seeds are also high in protein, 

phosphate, potassium, thiamine and vitamin A 

(Raymond, 1997). 

The demand for sweet corn in the amusement parks, 

theaters, circus and exhibitions is increasing with the 

rise in urban population. Due to its high demand, there 

is an increasing tendency for commercial production 

of sweet corn (Arunkumar et al., 2007). Before, green 

maize production in Nigeria had been restricted to the 

rainy season along with other arable crops. However, 

with the expansion of irrigation facilities, there has 

been a tremendous boost in irrigated cropping, 

particularly in the Northern Savanna ecology. This 

has necessitated the present study with the aim of 

assessing the interrelationship between some growth 

and yield characters; with the view of enhancing the 

crop yield which can serve as a criteria for selection in 

the crop improvement programme.  

 
MATERIALS AND METHODS 

A field experiment was conducted during 2007 dry 

season at the Irrigation Research Station of the 

Institute for Agricultural Research (IAR) located at 

Kadawa (11
o 

39’ N; 08
o 

02’ E, 500m above sea level) 

in Northern Guinea Savanna agro ecological zone of 

Nigeria.  Prior to land preparation soils were sampled 

at random from the experimental site and analysed for 

physico-chemical properties according to standard 

procedure: Particle size distribution was determined 

by the Bouyoucous hydrometer method (Day, 1965) 

and the texture determined by the USDA textural 

triangle. The soil pH was in 1:1 (soil to water ratio) 

and was measured with pH meter using glass 

electrode (Bates, 1954). Electrical conductivity (EC) 

was determined in 1:5 soil to water suspension 

(Landon 1991). Organic carbon was determined by 

Walkley-Black (1934) method. Correction factor (CF) 

= 1.33 while total nitrogen was determined by regular 

macro-Kjeldahl digestion method. Available 

phosphorus was determined by Bray- 1 method (Bray 

and Kurtz, 1945). Cation exchange capacity (CEC) 

was determined by the neutral normal ammonium 
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acetate saturation. The exchangeable bases were 

extracted using ammonium acetate. K and Na were 

determined in flame photometry while Ca and Mg 

were determined by EDTA titration method. 

The treatments consisted of three each of NPK 

fertilizer rates (60:30:30; 90:45:45 and 120:60:60 

NPK kg ha
-1

), irrigation intervals (5, 10 and 15 days) 

and intra-row spacing (20, 25 and 30 cm). The 

treatments were laid out in a split plot design 

replicated three times. The combination of NPK 

15:15:15 fertilizer and irrigation interval was assigned 

to the main plot while the intra-row spacing was 

assigned sub plots.  The plot dimension was 4.5m 

long and 3.0m wide giving a gross plot size of 13.5m
2
 

and net plot size of 9.0 m
2 .

The sweet corn cultivar 

used was ‘challenger’. Fertilizers were applied on the 

plots according to the treatment in two split doses. 

The first half dose of N and all of P and K was applied 

at 2 WAS using the compound NPK 15:15:15 grade. 

The remaining half of N was applied at 6 WAS using 

Urea (46% N) as the source. Application was by side 

placement at about 8cm away from the plant stand. 

Controlled flooding of individual plots (basins) was 

used as the method of irrigation. The variable 

irrigation treatment was imposed only after 4 WAS 

when the young plants were well established. The 

irrigation schedule was at 5, 10 and 15 day intervals 

as per the treatment levels. Simple correlation and 

path coefficient analysis among important parameters 

was worked out using the procedure described by 

Dewey and Lu (1959) and Little and Hills (1978) in 

order to assess the type and magnitude of the cause 

and effect relationships among the variables.  

r = SPxy/√SSx.SSy, Where r = Coefficient of correlation 

SPxy = Sum of product x and y ∑ (x-x) (y-y) 

SSx= Sum of squires of x ∑ (x-ˉx)
2
 

SSy = Sum of squires of y ∑ (y- ỹ)
2
 

The results of the above correlation were used to 

develop the following simultaneous equations in order 

to work out the path coefficients (P1-P5) (Dewey and 

Lu, 1959). 

r16 = P1 + r12P2 + r13P3 + r14P4 + r15P5 ----------------(1) 

r26 = r12P1 + P2 + r23P3 + r24P4+ r25P5-----------------(2) 

r36 = r13P1 + r23P2 + P3 + r34P4+ r35P5-----------------(3) 

r46 = r14 + r24P2 + r34P3 + P4+ r45P5--------------------(4) 

r56 = r15 + r25P2 + r35P3 + r45P4+ P5--------------------(5) 

Where P1- P5 are path coefficients, while r12 -r56 are the 

coefficients of correlation.  The direct and indirect 

effects of individual and combined (two factors) 

contributions of yield components to fresh cob yield/ha 

were determined using path-coefficient analysis.  The 

combined contribution was estimated using the 

following formula: Cij = 2PiPjrij, where C = combined 

effect of i and j, rij = coefficient between i and j (i and j 

are the direct and indirect contributions) of yield 

components to fresh cob yield/ha were determined using 

path-coefficient analysis (Ajala et al., 1996). The 

residual factor Rx that is unaccounted for by the direct 

and combined contributions was estimated using the 

following formula: Rx = 1 –√ (P1 r15 + P2 r25 + P3 r35+ P4 

r45+ P5r56). 

 

RESULTS 

The physico-chemical analysis of the soils in the 

experimental site indicated that the soil is sandy-loam, 

and contains 1.36 total N, 0.06 meq kg
-1

 available P 

and 0.37 meq exchangeable K (Table 1).  

 

Table 1. Correlation matrix between fresh cob yield & some growth & yield attributes in 2007 dry season.

 Fresh cob yield 

(kg/ha) 

Plant height  

(12 WAP) 

TDM/Plant  

(12 WAP) 

Cob 

length 

Cob 

diameter 

1000-grain 

weight 

Fresh cob yield 1.000      
Plant height  0.213 1.000     

TDM/Plant  0.147 0.504** 1.000    

Cob length 0.318** 0.217 -0.084 1.000   
Cob diameter 0.367** 0.193 0.103 0.367** 1.000  

1000-grain weight 0.208 0.166 0.0510 0.208 0.249* 1.000 

 

The correlation coefficient must exceed 0.218 and 

0.283 to be significant at 0.05 and 0.01 probability 

levels, respectively. The temperature during the 

period of trial ranged between 32.3
o
 C and 42.8

o 
C, 

while relative humidity was 29.9 – 38.3%. Table 2 

shows the results of correlation studies between some 

of the parameters assessed. It showed that all the 

parameters were positively related to fresh cob yield. 

However, cob yield and cob length (r=0.318) and cob 

diameter (r= 0.367) were highly significant  

 

(P<0.01%). The relationship between cob yield and 

the remaining parameters tested were positive but not 

significant. The relationship among other parameters 

were positive; but that between total dry matter and 

cob length (r=-0.084) was negative.  The relationship 

between total dry matter and plant height (r=0.504), 

and that between cob length and cob diameter 

(r=0.367) were highly significant (P=0.01) while that 

between 100-grain weight and cob diameter was 

significant (P=0.05). 



Dutse Journal of Agriculture and Food Security                                                                 Sani et al. 

Volume 2 Number 1 June, 2015 pp 33-36 
 

35 

 

Table 2: The Direct and indirect contributions of some growth and yield components on fresh 

cob yield of sweet corn during 2007 dry season 

 

    Effect through 

 

Parameter Plant height Total dry 

matter 

Cob 

length 

Cob 

diameter 

1000-

grain wt 

Total 

Correlation 

Plant height 

Total dry matter/plant 

Cob length 

Cob diameter 

1000-grain weight 

0.0507 

0.0256 

0.0110 

0.0098 

0.0084 

0.0547 

0.1087 

-0.0091 

0.0112 

0.0055 

0.0448 

-0.0174 

0.2065 

0.0758 

0.0430 

0.0479 

0.0255 

0.0910 

0.2479 

0.0617 

0.0148 

0.0046 

0.0185 

0.0222 

0.0893 

0.213 

0.147 

0.318 

0.367 

0.208 

 

The direct and indirect effects of some of the 

parameters tested from individual total correlation 

values are presented on Table 2. The result showed 

that cob diameter (0.2480) had the highest direct 

effect on fresh cob yield followed by cob length 

(0.2065), total dry matter (0.1087), 100-grain weight 

(0.0893) and finally plant height (0.0507) which were 

all positive. Most of the parameter greatly contributed 

to yield via cod diameter.  All the indirect 

contributions were positive except that of total dry 

matter via cob length (-0.0174) and cob length via 

total dry matter (-0.0091) which were negative. 

Table 3 shows the percent contribution of individuals 

and the combined effect of two characters to fresh cob 

yield. The result showed that cob diameter made the 

highest contribution to fresh cob yield (6.15%) 

followed by cob length with a contribution of 4.27%; 

while plant height made the least contribution of 

0.26% to fresh cob yield. The contribution of 100-

grain weight to fresh cob yield was small and less 

than one percent. While the contribution of all the 

parameters in combination with cob diameter were 

more than for other percent contrition of two 

characters.  The highest combined contribution of two 

characters of 0.99% was from cob length + cob 

diameter while the least values was from the 

combined contributions of plant height + 1000-grain 

weight (0.08%).  However, the contribution that 

otherwise could not be accounted for was very high 

(83.69%).

 

Table 3: Percent contributions of growth & yield components to fresh cob yield & their residual effect in                 

              2007 

 

Growth and Yield Components % Contribution 

Direct Contribution (Pi)
2
 

Plant height 

Total dry matter (TDM) 

Cob length 

Cob diameter 

1000-grain weight 

 

0.25 

1.18 

4.27 

6.15 

0.80 

Combined contribution (2Pipjrij) 

Plant height and TDM 

Plant height and Cob length  

Plant height and Cob diameter 

Plant height and 1000-grain wt 

TDM and Cob length 

TDM and Cob diameter 

TDM and 1000-grain wt 

Cob length and cob diameter 

Cob length and 1000-grain wt 

Cob diameter and 1000-grain wt 

Residual  

 

0.28 

0.23 

0.24 

0.08 

0.48 

0.52 

0.16 

0.99 

0.31 

0.37 

83.69 

Total 100.00 
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DISCUSSION 
The positive correlations observed between fresh cob 

yield and the growth and yield parameters could be 

attributed to the compatibility between fresh cob yield 

and those parameters. This further indicates that these 

parameters are important yield determinants of sweet 

corn. Cob size (diameter and length) had the greatest 

relationship with cob yield ha
-1

 which further stressed 

the importance of large cobs to enhanced yield of 

sweet corn. This is in agreement with the report of 

Asghar and Mehdi (1999); and Oktem (2008).    Plant 

height, Total Dry Matter (TDM) and Crop Growth 

Rate (CGR) though positively related to cob yield, 

their contributions to final cob yield was quite small; 

indicating that other parameters not considered in this 

studies might have contributed more to this important 

parameter.  Hence, the reason for high residual (83%) 

as compared to less than 17% generally contributed 

by other parameters. 

 
CONCLUSION 

Based on the findings of this study it can be 

concluded that cob diameter and cob length made the 

highest contributions to fresh cob yield of sweet corn 

(6.15%) and 4.27%, respectively, and should therefore 

be regarded as to more important parameters for 

consideration in breeding for high fresh cob yield in 

sweet corn. The high residual (>83%) observed in this 

research indicated that those parameters that made the 

greatest contribution were not considered in the study. 
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