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ABSTRACT

The present investigation was carried out with an objective to study the correlation between different
traits and path coefficient analysis for yield and yield components in maize. Six lines were crossed with
four testers in a Line x Tester design and the resultant 24 hybrids were evaluated along with three checks
in a randomized block design with three replications during the Rabi 2022-2023. The data was collected
on 13 quantitative characters. The results revealed that there is a significant variability in the material
studied. The character association studied indicated that the trait, grain yield per plant had significant
positive genotypic correlation with ear length, ear girth, plant height, number of kernel rows per ear,
number of kernels per row and 100 kernel weight. Thus, selection for these traits could bring about an
improvement in yield attributes of maize. The path analysis for the attributed traits revealed that kernel
rows per ear was the major contributor for grain yield followed by kernels per row, 100 kernel weight
and plant height. These characters showed direct positive effects for grain yield per plant. Hence these
traits can be used directly as the selection criteria in maize yield improvement programs.

Keywords: Maize, correlation, path analysis.

Introduction

Maize (Zea mays L.), the “Queen of cereals” is an
important cereal crop which belongs to the tribe
Maydeae of the grass family Poaceae. It is the third
most important cereal crop after wheat and rice as it
provides raw materials for agriculture based industries
in most growing regions of the world (Anees, et al.,
2016). Maize is a reliable source of nutrition for
humans, poultry and livestock. With growing demand,
driven by its diverse industrial applications as it is a
basic industrial raw material used in producing starch,
dextrose, oil, sugar, syrup, enzymes, adhesives, paper,
and plastic products (Yahaya et al., 2021). Enhancing
maize yield potential remains a central objective in
crop improvement programs (Marak et al, 2023).
However, yield is a complex quantitative trait,
influenced by a multitude of agronomic and
physiological components that interact in intricate
ways (Pranay er al., 2022). To unravel these

relationships, understanding the complex relationships
among yield and its contributing characters is essential
(Kumar et al., 2024).

Correlation and path coefficient analyses emerge
as crucial tools, offering insights into the direct and
indirect effects of various agronomic traits on grain
yield (Reddy et al., 2022, Sharma et al., 2024). By
integrating correlation and path analysis, breeders can
more effectively select for key yield-contributing traits,
thereby accelerating genetic gains and the development
of superior maize hybrids (Al-Rawi et al., 2024).
Significant positive correlations have been consistently
observed between grain yield and traits such as number
of kernel rows per cob, number of kernels per row and
100-kernel weight at both phenotypic and genotypic
levels (Pranay et al., 2022, Tejeswini et al., 2022,
Kandel et al., 2023). Path analysis further refines this
understanding by identifying which traits exert the
most direct effects on yield. Traits like number of
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kernels per cob, number of kernel rows per cob and
100-kernel weight have been shown to contribute
strongly and directly to grain yield, while other traits
may influence yield indirectly (Pranay et al., 2022, Al-
Rawi et al., 2024).

Hence, this study was undertaken to study the
correlation and path coefficient in maize inbred lines.

Materials and Methods
Description of the study area

The study was carried out during Rabi, 2022. The
experimental site was located between 18° 50' 58" N
latitude and 78° 56' 97" E longitude at an altitude of
243.4 meters above mean sea level (MSL) in Northern
Telangana Zone. The fields are fertile, with a
consistent texture and topography. In addition, the
fields are near to an irrigation channel to provide
uniform, quick and timely irrigation.

Experimental material

The material used consists of six lines viz., PFSR
29, PFSR 51, PFSR 70, PFSR 76, PFSR 132, PFSR
135 and six testers designated as CML 286, CML 451,
BML 6, BML 7. And their twenty-four hybrids
generated through Line X Tester mating design
introduced by Kempthorne 1957. Their 24 hybrids
along with three checks i.e., DHM-117, PFSR 3 and
karimnagar macca 2. The four testers are proven
general combiners at earlier crosses in Maize Research
Centre.

Experimental designs and procedure

The materials were sown in Randomized Block
Design (RBD) in three replications in a 3 meters row
plot with the spacing od 0.45 meters between rows and
0.20 meters between plants. All agronomic practices
including land preparation, weeding and fertilization
were applied as per the standard practices in maize.
The data was gathered from five chosen healthy plants
for every entry within each replication, focusing on 13
distinct attributes viz., days to anthesis, days to silking,
anthesis silking interval, days to maturity, plant height
(cm), ear height (cm), ear length (cm), ear girth (cm),
number of kernels per row, number of kernel rows per
ear, 100 kernel weight (g) and grain yield per plant (g).
The procedures for analysis were carried out following
the guidelines presented by Singh and Chaudhary for
correlation coefficient analysis and Dewey and Lu for
path analysis.

The recommended dose N, P and K fertilizers
were applied in the ratio of 200 : 80 : 80 kg ha. The
complete dose of P and K and one-third of nitrogen
was applied as basal, while remaining of the nitrogen
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in two equal split doses at knee height and tasseling
stages. Timely irrigation, weeding operations, as well
as necessary plant protection measures were carried out
in accordance with the recommendations to protect the
crop from pests and diseases and also to ensure a
healthy crop.

Results and Discussion

Analysis of variance for 13 quantitative characters
showed that the experimental material have significant
variation among the evaluated genotypes. Significant
differences among the genotypes indicated the
presence of sufficient genotypic differences thereby to
provide better scope for selection (Ghimire et al.,
2015).

The character association studies (Table 1)
revealed that grain yield per plant recorded significant
negative correlation at genotypic level with days to
50% anthesis (-0.4770), days to 50% silking (-0.4377)
and days to maturity (-0.4168) hence selection for
these traits could not bring improvement in yield and
yield attributes in maize. Similar results were reported
by earlier workers viz., Ghimire et al. (2015) Chaurasia
et al. (2020) Ahmed et al. (2020) and Damtie et al.
(2021). But these traits could be used as efficient
indicator of identifying the impact of yield on breeding
for early maturing genotypes. While positive
significant correlation with ear length (0.8933), ear
girth (0.8577), ear height (0.7635), plant height
(0.7457), number of kernel rows per ear (0.5537), and
number of kernels per row (0.6245) and 100 kernel
weight (0.5801). It was observed that among all the
yield components number of kernels per row exhibited
a highly significant positive association with grain
yield The results were in accordance with the findings
of Chaurasia et al. (2020), Dash et al. (2020), Singh et
al. (2020) and Gokulakrishnan er al. (2021) for ear
height, ear length, ear girth, number of kernel rows per
ear and number of kernels per row. Significant positive
correlation of plant height with ear height was reported
by Ahmed et al. (2020). Damtie et al. (2021) reported
significantly positive correlation of plant height with
ear height. For ear length these results are in agreement
with the findings of Kumawat et al. (2020) Singh et al.
(2020) Khan and Mahmud (2021) for grain yield. The
results were found similarity with the findings of
Kandel et al. (2018), Raut et al. (2017) and Ahmed et
al. (2020) for grain yield that reported significant
positive association of ear girth. Krishna et al. (2021)
reported significantly positive correlation with number
of kernels per row and 100 kernel weight.

Character association among yield attributing
traits with significantly positive correlation with grain
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yield is highly essential to formulate sound breeding
strategy. The results from the character association
studies revealed that the traits viz., plant height,
anthesis silking interval, ear height, ear length, ear
girth, number of kernel rows per ear, number of kernels
per row, 100 kernel weight exhibited significantly
positive correlation with grain yield. Hence,
improvement of these traits simultaneously results in
the improved grain yield. Therefore, inbred lines with
these traits could be considered during selection for

improving the  respective  characters  which
simultaneously improves grain yield.
Path coefficient analysis offers a precise

understanding of the relative significance of both direct
and indirect effects of different traits on yield. It helps
identify the underlying causes of the relationships
between variables by utilizing all possible simple
correlations among traits, based on the assumptions of
linearity and additivity. This method reveals the true
contribution of each trait to yield through direct and
indirect effects, thereby assisting breeders in
identifying the most influential traits for selection and
improving yield outcomes. The direct and indirect
effects of yield contributing traits on grain yield are
given in Table 2.

Path coefficient analysis revealed that number of
kernel rows per ear (0.8480), showed highest positive
direct effect on grain yield followed by number of
kernels per row (0.8406), 100 kernel weight (0.6843),
plant height (0.3969) at genotypic level showing
highest positive direct effects on grain yield per plant,
implying that selecting for these characteristics would
likely to result in an overall improvement in grain
yield. Similar findings were reported by Matin et al.
(2017), Dash et al. (2020), Shikha et al. (2020),
Ramesh er al. (2021) and Muliadi ef al. (2021) for
plant height, Hadi er al. (2021) and Shahrokhi et al.
(2021) for number of kernel rows per ear, Kumawat et
al. (2020) and Krishna et al. (2021) for number of
kernels per row, Chaurasia et al. (2020) for hundred
kernel weight. As a result, it is advised that these traits
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should be prioritized in the yield improvement
programme and are significant contributers

On the contrary, negative direct effect exhibited
by some traits like days to 50 per cent anthesis (-
0.4770), days to 50 per cent tasseling (-0.2271),
Anthesis silking interval (-0.2668), Days to maturity (-
0.0139) and ear length (-0.2938). The results are in
accordance with the findings of Ghimire et al. (2015)
Chaurasia et al. (2020) and Damtie et al. (2021) for
days to 50 per cent anthesis. Muliadi et al. (2021) for
days to 50 per cent tasseling. Matin et al. (2017) for
Anthesis silking interval and Days to maturity. (2020),
Kumawat et al. (2020), Gokulakrishnan er al. (2021)
and) for ear length. As a result, these findings suggest
that the indirect selection of these traits could be more
effective.

In plant breeding, it is very difficult to have whole
understanding of all component traits related to grain
yield. This residual effect was 0.513 for phenotypic
and 0.499 for genotypic path coefficients. This residual
effect provides the information about contribution of
component traits that are studied on yield was 48.70%
at phenotypic level and 50.10% at genotypic level, the
remaining 51.30% at phenotypic and 49.90 % at
genotypic was the contribution of other traits which
were not included in the study and its association with
the dependent variable, yield.

Conclusion

The characters ear length, ear girth, ear height,
plant height, number of kernel rows per ear, number of
kernels per row ang 100 kernel weight showed
significant positive genotypic correlation and would
result in improvement of yield. The path analysis
studies revealed that kernel rows per ear was the major
contributor for grain yield per plant followed by
kernels per row, hundred kernel weight and plant
height. The characters listed above can be used directly
as selection criteria in maize yield improvement
programs.

Table 1 : Phenotypic and genotypic correlation coefficient for yield and yield attributing traits

Character DA DS ASI DM PH EH EL EG KRE KPR | 100KW GY
DA P [1.000{0.9745%*| -0.1279 |0.9172**|-0.5457**|-0.4749**|-0.2765**|-0.2879**| -0.0783 | 0.0389 |-0.5595%**|-0.4244**
G [1.000]0.9900%%*(-0.2227*]0.9748**|-0.6578**| 0.6093** |-0.3841**|-0.3567**| -0.1145 | 0.0352 |-0.6654**|-0.4770**
DS P 1.000 | 0.0980 ]0.9503**|-0.5477**|-0.4380%*|-0.2702**|-0.2463**| -0.0217 | -0.0685 |-0.5774**|-0.3847**
G 1.000 | -0.0828 |1.0040**|-0.6613**|-0.5829%*|-0.3696**|-0.3033**| -0.0226 | 0.0922 |-0.6957**|-0.4377*%*
ASI P 1.000 | 0.1325 | -0.0008 | 0.1702 | 0.0317 | 0.1878* 10.2513**| 0.1301 | 0.0706 | 0.1817
G 1.000 | 0.0523 | 0.0767 |0.2760** | 0.1589 |0.4234** |0.6523**|0.3886**| -0.1064 | 0.3444**
DM P 1.000 |-0.5192%%]-0.3998**|-0.2533**| -0.1981* | 0.0155 | 0.0929 |-0.5621**|-0.3617**
G 1.000 |-0.6761%%]-0.5823**|-0.3835%*|-0.2643**| 0.0613 | 0.1059 |-0.6833**|-0.4168%**
PH P 1.000 | 0.8917** | 0.5060** | 0.6097** |0.4185%%*|0.2842**| 0.4893** | 0.6784**
G 1.000 | 0.9347** | 0.7559** | 0.7734** 10.5434%%*|0.3462**| 0.5686** | 0.7457**
EH P 1.000 | 0.4732%* | 0.6715%* |0.5037**|0.3566**| 0.3937** | 0.6717**
G 1.000 | 0.7087** | 0.8493** |0.7226**|0.4368**| 0.4693** | 0.7635%*
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L B 1.000 | 0.6983%* |0.2488**|0.5105%*| 0.5478** | 0.6627%*
G 1.000 | 0.7205%* |0.3590**[0.7002**| 0.7774%* | 0.8933%*
e 1P 1.000 [0.6443%%[0.4995%*( 0.4828** | 0.7001**
G 1.000 [0.7979%*[0.6616%*| 0.5993* | 0.8577**
KRE 2 1.000 |0.2078%| 0.0834 |0.4093*:*
G 1.000 [0.3814** 0.0911 [0.5537**
p 1.000 | 0.1760 |0.5092%*
KPR 5 1.000 | 0.2259 [0.6245%*
P 1.000 |0.6039%*
100KW = 1.000 |0.5801*

*Significant at 5% level, ** Significant at 1% level

DA: days to 50% anthesis, DS: days to 50% silking, ASI: anthesis silking interval, DM: days to maturity, PH: plant height, EH: ear
height, EL: ear length, EG: ear girth, KRE: number of kernel rows per ear, KPR: number of kernels per row, 100KW: hundred kernel
weight, GY: grain yield.

Table 2 : Path coefficient analysis for yield and yield attributing traits in maize

Character DA DS ASI DM PH EH EL EG KRE | KPR |100KW | GY
DA P | -36.7062 | -35.7695 | 4.6944 | -33.6662 | 20.0283 | 17.4327 | 10.1485 | 10.5663 | 2.8739 | -1.4272 | 20.5385 | -0.4244
G| -0.2271 | -0.2248 | 0.0506 | -0.2213 | 0.1493 | 0.1384 | 0.0872 | 0.0810 | 0.0260 | -0.0080 | 0.1511 | -0.4770
DS P | 35.7760 | 36.7128 | 3.5976 | 34.8888 | -20.1080 | -16.0812 | -9.9215 | -9.0438 | -0.7966 | 2.5130 | -21.1994 | -0.3847
G| -0.3518 | -0.3553 | 0.0294 | -0.3567 | 0.2350 | 0.2071 | 0.1313 | 0.1078 | 0.0080 | -0.0328 | 0.2472 | -0.4377
ASI P | 1.0468 | -0.8021 | -8.1850 | -1.0847 | 0.0069 | -1.3933 | -0.2597 | -1.5373 | -2.0565 | -1.0645 | 0.5780 | 0.1817
G| 0.0594 | 0.0221 | -0.2668 | -0.0139 | -0.0205 | -0.0736 | -0.0424 | -0.1130 | -0.1740 | -0.1037 | 0.0284 | 0.3444
DM P | -0.1166 | -0.1208 | -0.0169 | -0.1272 | 0.0660 | 0.0508 | 0.0320 | 0.0252 | -0.0020 | -0.0118 | 0.0715 | -0.3617
G| 0.0594 | 0.0221 | -0.2668 | -0.0139 | -0.0205 | -0.0736 | -0.0424 | -0.1130 | -0.1740 | -0.1037 | 0.0284 | -0.4168
PH P | -0.1002 | -0.1006 | -0.0002 | -0.0954 | 0.1837 | 0.1638 | 0.0929 | 0.1120 | 0.0769 | 0.0522 | 0.0899 | 0.6784
G| -0.2611 | -0.2625 | 0.0304 | -0.2684 | 0.3969 | 0.3702 | 0.3000 | 0.3070 | 0.2157 | 0.1374 | 0.2257 | 0.7457
EH P | -0.0471 | -0.0434 | 0.0169 | -0.0396 | 0.0884 | 0.0991 | 0.0469 | 0.0665 | 0.0499 | 0.0353 | 0.0390 | 0.6717
G| 0.0513 | 0.0491 | -0.0233 | 0.0491 | -0.0786 | -0.0843 | -0.0597 | -0.0715 | -0.0609 | -0.0368 | -0.0395 | 0.7635
EL P | -0.0298 | -0.0291 | 0.0034 | -0.0271 | 0.0545 | 0.0510 | 0.1077 | 0.0752 | 0.0268 | 0.0550 | 0.0590 | 0.6627
G| 0.1129 | 0.1086 | -0.0467 | 0.1127 | -0.2221 | -0.2082 | -0.2938 | -0.2117 | -0.1055 | -0.2057 | -0.2284 | 0.8933
EG P | -0.0277 | -0.0237 | 0.0181 | -0.0191 | 0.0587 | 0.0647 | 0.0673 | 0.0963 | 0.0621 | 0.0481 | 0.0465 | 0.7001
G| 0.2969 | 0.2524 | -0.3525 | 0.2200 | -0.6438 | -0.7069 | -0.5997 | -0.8324 | -0.6642 | -0.5507 | -0.4989 | 0.8577
KRE P | -0.0069 | -0.0019 | 0.0221 | 0.0014 | 0.0367 | 0.0442 | 0.0218 | 0.0566 | 0.0878 | 0.0182 | 0.0073 | 0.4093
G| -0.0971 | -0.0191 | 0.5531 | 0.0520 | 0.4608 | 0.6128 | 0.3044 | 0.6767 | 0.8480 | 0.3235 | 0.0772 | 0.5537
KPR P| 0.0081 | 0.0142 | 0.0269 | 0.0192 | 0.0589 | 0.0739 | 0.1058 | 0.1035 | 0.0430 | 0.2072 | 0.0365 | 0.5092
G| 0.0296 | 0.0775 | 0.3266 | 0.0890 | 0.2910 | 0.3672 | 0.5886 | 0.5561 | 0.3206 | 0.8406 | 0.1899 | 0.6245
100KW P| -0.1707 | -0.1762 | -0.0215 | -0.1715 | 0.1493 | 0.1201 | 0.1671 | 0.1473 | 0.0255 | 0.0537 | 0.3051 | 0.6039
G| -0.4553 | -0.4760 | -0.0728 | -04676 | 0.3890 | 0.3211 | 0.5319 | 0.4101 | 0.0623 | 0.1546 | 0.6843 | 0.5801

DA: days to 50% anthesis, DS: days to 50% silking, ASI: anthesis silking interval, DM: days to maturity, PH: plant height, EH: ear height,
EL: ear length, EG: ear girth, KRE: number of kernel rows per ear, KPR: number of kernels per row, 100 KW: hundred kernel weight, GY:
erain yield.
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Fig. 1: Phenotypic path diagram for grain yield per plant. Fig. 2 : Genotypic path diagram for grain yield per plant
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