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ABSTRACT
An investigation was carried out to assess the character association and path analysis for nine characters

viz., days to 50% tasseling, days to 50% silking, days to maturity, plant height, cob length, kernel rows per cob, 100-
seed weight, grain protein content and grain yield per plant in 24 genotypes (fifteen hybrids, their eight parents
along with a check). Association studies revealed that, four out of nine characters exhibited highly significant
positive correlation with grain yield per plant. However, the traits cob length, 100-seed weight, kernel rows per cob,
plant height and days to 50% tasseling were found to possess significant association in desirable direction with
grain yield per plant at both genotypic and phenotypic levels. Path analysis studies revealed that cob length, 100-
seed weight and kernel rows per cob true relationship by establishing significant positive association and direct

effect on grain yield per plant.
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Grain yield being a complex character is
very difficult to improve by selecting the genotypes
for yield per se. Therefore identifying the characters
which are closely related and have contributed to
yield becomes highly essential. The estimates of
correlation coefficients mostly indicate the
interrelationships of the characters whereas path
analysis permits the understanding of the cause and
effect of related characters (Wright, 1921). The
path analysis reveals whether the association of
characters with yield is due to their direct effect
on yield or is a consequence of their indirect effects
via other component characters. Therefore, the
present study was conducted in maize to study the
correlation and path coefficients.

MATERIAL AND METHODS
Five lines viz., BM-421, BM-256, BM-77,

BM-211, BM-3 were crossed with three
established testers RNBL-4351, BM-143 and BM-
85 in Line x Tester fashion to produce fifteen
hybrids. These fifteen hybrids along with their eight
parents and a check, DHM-117 were evaluated
during kharif 2012 at Agricultural College Farm,
Bapatla in a Randomized Block Design with three
replications. Observations were recorded on ten
randomly chosen plants for nine quantitative
characters viz., days to 50% tasseling, days to 50%
silking, days to maturity, plant height, cob length,

kernel rows per cob, 100-seed weight, grain protein
content and grain yield per plant. The data were
subjected to statistical analysis and estimates of
correlation coefficients were worked out as per
Snedecor and Cochran, (1967). Direct and indirect
effects of yield components on yield were
calculated as suggested by Dewey and Lu (1959).

RESULTS AND DISCUSSION
The analysis of variance revealed

significant differences among all the genotypes for
all the characters studied. Genotypic correlations
in general are higher than phenotypic correlations
indicating that the apparent associations are largely
due to genetic reasons. Genotypic correlation
revealed the existence of real association whereas
the phenotypic correlations may occur by chance.
The phenotypic and genotypic correlation
coefficients between grain yield and yield
component characters and among themselves were
estimated and presented in Table 1. The traits cob
length (0.9364** and 0.7590**), 100-seed weight
(0.9139** and 0.8095**), kernel rows per cob
(0.8217** and 0.5910**), plant height (0.6744** and
0.5830**) and days to 50% tasseling (-0.3360** and
-0.2625*) were found to possess significant
association in desirable direction with grain yield
per plant at both genotypic and phenotypic levels.



Table 1. Phenotypic and genotypic correlations among yield and yield contributing characters in
             maize (Zea mays L.)

Character

Days to 50%
tasseling
Days to 50%
silking
Days to
maturity
Plant height

Cob length

Kernel rows
per cob
100-seed
weight
Grain protein
content

Correlation

G
P
G
P
G
P
G
P
G
P
G
P
G
P
G
P

Days to
50%

silking

0.8249**

0.6012**

Days to
maturity

0.9770**

0.5819**

0.8249**

0.4596**

Plant
height

  -0.3273**

-0.1834
 0.0073
-0.0528
-0.1472
-0.1581

  Cob
  length

 -0.4466**

 -0.3131**

 -0.0903
 -0.0707
 -0.2572*

 -0.1907
  0.7473**

  0.5660**

Kernel
rows per
cob

-0.2048
-0.2510*

 0.0511
 0.0824
 0.0176
 0.0672
 0.5029**

 0.3465**

 0.6515**

 0.4470**

100-seed
weight

-0.1437
-0.1088
-0.2212
-0.1459
-0.0867
-0.0159

    0.5296**

    0.4186**

    0.6243**

   0.4794**

    0.6334**

   0.4403**

Grain
protein
content

 0.2981*

 0.2144
    0.3618**

 0.1955
    0.3029**

 0.0664
    0.4891**

   0.3593**

  -0.0062
 0.0189
-0.1139
-0.0328
-0.2136
-0.1837

Grain yield
per plant

 -0.3360**

-0.2625*

-0.1479
-0.1185
-0.1669
-0.0770

    0.6744**

   0.5830**

    0.9364**

   0.7590**

    0.8217**

   0.5910**

    0.9139**

   0.8095**

-0.1559
-0.0965

G: Genotypic correlation    * Significant at 5% level
P: Phenotypic correlation              ** Significant at 1% level

Character

Days to 50%
tasseling
Days to 50%
silking
Days to
maturity
Plant height

Cob length

Kernel rows
per cob
100-seed
weight
Grain protein
content
Grain yield
per plant

Correlation

G
P
G
P
G
P
G
P
G
P
G
P
G
P
G
P
G
P

Table 2. Direct and indirect effects of different traits on grain yield per plant in maize (Zea mays L.)

Days to
50%

tasseling

-0.0381
 0.2101
-0.0081
-0.0657
0.0261
-0.1386
-0.0226
0.0584
-0.1197
-0.3072
-0.0366
-0.0494
-0.0541
-0.0633
-0.0094
0.0198

-0.2625*

-0.3360**

Days to
50%

silking

-0.0229
0.1733

-0.0135
-0.0796
 0.0206
-0.1170
-0.0065
-0.0013
-0.0270
-0.0621
 0.0120
 0.0123
-0.0725
-0.0974
-0.0086
 0.0240
-0.1185
-0.1479

Days to
maturity

-0.0222
0.2052
-0.0062
-0.0657
 0.0449
-0.1419
-0.0195
0.0263
-0.0729
-0.1770
0.0098
0.0042
-0.0079
-0.0382
-0.0029
 0.0201
-0.0770
-0.1669

Plant
height

 0.0070
-0.0688
 0.0007
-0.0006
-0.0071
0.0209

 0.1233
-0.1783
0.2164
0.5141
0.0505
0.1214
0.2080
0.2332
-0.0158
0.0324

   0.5830**

   0.6744**

Cob
length

 0.0119
-0.0938
 0.0010
 0.0072
-0.0086
 0.0365
 0.0698
-0.1333

  0.3824
 0.6880
 0.0651
 0.1573

   0.2382
 0.2749
-0.0008
-0.0004

     0.7590**

    0.9364**

Kernel
rows per

cob

 0.0096
-0.0430
-0.0011
-0.0041
0.0030
-0.0025
 0.0427
-0.0897
0.1709
0.4482

   0.1457
  0.2414
 0.2188
 0.2789
 0.0014
-0.0075

    0.5910**

   0.8217**

100-
seed

weight

 0.0041
-0.0302
 0.0020
 0.0176
-0.0007
 0.0123
 0.0516
-0.0944
0.1833
0.4295
0.0641
0.1529
0.4970
0.4404
0.0081
-0.0142
 0.8095**

  0.9139**

Grain
protein
content

-0.0082
 0.0626
-0.0026
-0.0288
 0.0030
-0.0430
 0.0443
-0.0872
 0.0072
-0.0043
-0.0048
-0.0275
-0.0913
-0.0941
-0.0441
 0.0663
-0.0965
-0.1559

G: Genotypic correlation    * Significant at 5% level
P: Phenotypic correlation              ** Significant at 1% level

84                                   Rajitha et al., AAJ 63



Similar results were reported by Raghu et al. (2011)
and Reddy et al. (2013) for days to 50% tasseling,
plant height and cob length and for the traits 100-
seed weight and kernel rows per cob by Singhal et
al. (2006) and Jawaharlal et al. (2011).

Grain yield, which is the major economic
character in maize depends on several component
traits, which are mutually related. Mere change in
any one of the component would ultimately disturb
the complex. Hence, these related traits have to be
analyzed for its action namely direct effect of
component character on grain yield and the indirect
effects through other component traits on grain
yield. Therefore, the total correlations were
partitioned in to direct and indirect effects (Table 2).

The path analysis using grain yield per plant
as dependent variable revealed that, cob length
exerted maximum positive direct effect on grain
yield per plant followed by 100-seed weight and
kernel rows per cob. The high direct effect of these
traits appeared to be the main factor for their strong
association with grain yield per plant. Hence, direct
selection for these traits would be effective. On
contrary, some of the characters viz., days to 50%
silking, days to maturity and plant height exerted
negative direct effects on yield per plant.

However, the negative indirect effects of
plant height was nullified by their indirect positive
effects through other component traits, which
ultimately resulted in to highly significant positive
correlation with grain yield per plant. In such
situations, high positive indirect causal factors are
to be considered during selection process. Similar
results of high positive direct effect were also
reported for cob length and 100-seed weight by
Kumar and Singh (2004) and Reddy et al. (2013)
for kernel rows per cob by Hemavathy et al. (2008),
Raghu et al. (2011) and Reddy et al. (2013).

Considering the nature and magnitude of
character association and their direct and indirect
effects, it can be inferred that simultaneous
improvement of grain yield per plant is possible
through manifestation of cob length, 100-seed
weight and kernel rows per cob.
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