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ABSTRACT

Correlation and path analysis carried in inbred lines clearly indicated that SPAD chlorophyll meter reading, ear length, ear girth, number of kernel
rows per ear, number of kernels per row and 100 kernel weight had positive and significant associations with kernel yield and among themselves.
SPAD chlorophyll meter reading, ear length, number of kernel rows per ear, number of kernels per row and 100 kernel weight showed higher and
positive direct and indirect effects on kernel yield. Hence, simultaneous selection of these traits would help in bringing genetic improvement of
kernel yield in maize. Ear girth and number of kernel rows per ear though had positive and significant association with kernel yield but showed
negative direct and indirect effects through other yield components. Days to maturity, plant height and anthesis-silking interval had either negative
or positive but non-significant associations with kernel yield and low direct or indirect effects. Hence, a genotype with higher SPAD chlorophyll
meter readings, ear length, number of kernels per row and 100 kernel weight coupled with medium plant height, days to maturity, ear girth, number
of kernels per ear and low anthesis-silking interval is desirable to realize higher yields in maize.
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INTRODUCTION

Yield is a complex trait which is a product of multiplicative
interactions of a number of its components (Grafius, 1959 and
Kashiani et al. 2010). Hence, simultaneous selection based on multiple
traits would increase the efficiency of breeding programmes.
Correlation and path analysis indicates the degree of association of
yield components withy yield through their direct and indirect effects.
The present study was carried out involving inbred lines of maize to
identify yield components and understand the magnitude of their
contributions to kernel yield so as to make simultaneous selections
based on yield contributing traits and improve the efficiency of
breeding programme aimed at genetic improvement in kernel yield.

MATERIALAND METHODS

The experimental material comprising of 10 inbred lines of maize were
studied at Agricultural Research Station, Perumallapalle during rabi,
2015-16 season Each inbred line was raised in a single row of five
meters length. A spacing of 75 cm was adopted between plant to plant
within the row. The design adopted was a randomized block design
with three replications. All the recommended package of practices
were followed in raising the healthy crop. Data were recorded on
SPAD chlorophyll reading at 50 per cent anthesis with the help of
SPAD 502-meter. Data were recorded on five randomly selected plants
for plant height (cm), ear length (cm), ear girth (cm), number of kernel
rows per ear, number of kernels per row, 100 kernel weight at harvest in
each replication. Days to tasseling, days to silking, days to maturity
and kernel yield were recorded on plot basis. The difference in days
between tasseling and silking was taken as anthesis-silking interval.
Mean data were used for correlation and path analysis adopting
standard statistical procedure (Steel ez a/ 1980 and Wright, 1921 and
SAS Institute, 2007).

RESULTSAND DISCUSSION:

Phenotypic correlations of yield attributing components with kernel
yield and among yield components and the direct and indirect effects
of yield components on kernel yield were presented in Table 1 and
Table 2, respectively.

The associations of SPAD chlorophyll meter reading (0.6704**), ear
length (0.8412%%*), ear girth (0.7915**), number of kernel rows per ear
(0.7265**), number of kernels per row (0.7484**) and 100 kernel
weight (0.8521**) with kernel yield were positive and highly
significant at phenotypic level. The positive association of SPAD
chlorophyll meter reading with kernel yield might be due to increased
production and transport of energy from photosynthesis. Similar
results of positive and significant associations of SPAD chlorophyll
meter reading (Ghimire and Timsina, 2015), ear length (Rafique ez al.
2004, Ibitome, 2010, Ghimire and Timsina, 2015 and Munawar et al.
2013), ear girth (Ghimire and Timsina, 2015), number of kernel rows
per ear (Ghimire and Timsina, 2015, Munawar ez al. 2013, Praveen et

al. 2014, Hodassi, 2016 and Varaprasad and Shivani, 2017), number of
kernels per row (Ghimire and Timsina, 2015, Alvi et al., 2011,
Munawar et al. 2013, Praveen et al. 2014, Hodassi, 2016 and
Varaprasad and Shivani, 2017) and 100 kernel weight (Ajmal et al.,
2000, Kumar, 2000, Ghimire and Timsina, 2015, Munawar ef al. 2013;
Praveen et al. 2014, Joao paul ef al., 2014, Hodassi, 2016 and
Varaprasad and Shivani, 2017) were also reported in maize. Anthesis-
silking interval (-0.2021), days to maturity (-0.3730) and plant height
(0.0108) showed non-significant but either negative or positive
correlation with kernel yield. Ghimire and Timsina, 2015 have also
reported similar results of negative associations of days to maturity
with kernel yield. Low anthesis-silking interval is desirable in maize.
The lesser the gap between tasselling and silking interval, greater will
be the seed setting percent. Ibitome, (2010) for plant height and
Venugopal et al., (2003) and Kumar et a/.,(2000) for days to maturity
and anthesis-silking interval have observed either significantly
positive or significantly negative associations, respectively with
kernel yield. The deviations in the present study results might be due to
change in the experimental material or sample size adopted in the
estimations of correlations (Table1).

Associations among yield attributing component traits revealed that
anthesis-silking interval had significant negative correlation with plant
height (-0.5420**) only. Days to maturity with SPAD chlorophyll
meter reading (-0.4815%*), ear length (-0.4313*%*), ear girth (-
0.4566**), number of kernel rows per ear (-0.5499**), number of
kernels per row (-0.3895**) and 100 kernel weight (-0.5456**)
showed significantly negative associations revealing that an increase
in the number of days to maturity would results in decrease in all other
yield contributing traits. Plant height had either positive or negative
but non-significant association with all other traits studied. Negative
associations of plant height and days to flowering and days to maturity
were reported by Troyer and Larkinz, 1985 in maize.

SPAD chlorophyll meter reading exhibited positive and significant
associations with ear length (0.4837**), ear girth (0.5298**), number
of kernel rows per ear (0.6082**), number of kernels per row
(0.6013**) and 100 kernel weight (0.6817**) revealing that increase
in SPAD chlorophyll meter reading would results in increased ear
length, ear girth, number of kernel rows per ear, number of kernels per
row and 100 kernel weight.

The associations of ear length with ear girth (0.7510%*), number of
kernel rows per ear (0.7842**), number of kernels per row (0.7825%%*)
and 100 kernel weight (0.8868**) were positive and significant.
Similarly, ear girth with number of kernel rows per ear (0.7583%%*),
number of kernels per row (0.8198**) and 100 kernel weight
(0.8224**) had positive and significant associations. Number of kernel
rows per ear had positive and significant association with number of
kernels per row (0.8718%*) and 100 kernel weight (0.8492**), while
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number of kernels per row had positive and significant association with
100 kernel weight (0.8948*%*).

To understand the exact contribution of yield attributes to kernel yield,
the genotypic correlations were partitioned into direct and indirect
effects through path analysis and the results obtained were presented in
Table 2.

Earlength (1.2307) followed by number of kernels per row (1.0313), 100
kernel weight (0.2225), days to maturity (0.1440) and SPAD chlorophyll
meter reading (0.1262) showed positive and higher direct effects on
kernel yield. The traits viz., anthesis-silking interval 0.0544) and plant
height (0.0563) exhibited low positive direct effects while ear girth (-
0.5998) and number of kernels per ear (-0.8010) showed negative direct
effects on kernel yield. Ear length followed by number of kernels per row
and 100 kernel weight exerted higher positive indirect effects on kernel
yield via SPAD chlorophyll meter reading, number of kernel rows per
ear, number of kernels per row and 100 kernel weight on kernel yield.
Higher and positive direct effects of ear length, number of kernels per
row and test weight were reported in maize by Munawar et a/ (2013);
Praveen et al (2014) and Varaprasad and Shivani (2017). The traits viz.,
anthesis-silking interval, days to maturity and plant height showed either
negative or positive but low indirect effects on kernel yield through all
other traits studied. The traits, ear girth and number of kernels per ear
though had positive and significant association with kernel yield but
exhibited positive indirect effects through all other important yield
contributing traits except with SPAD chlorophyll meter reading and ear
length. Negative indirect effects of plant height and days to maturity on
grain yield through most of the yield related traits as recorded in the
present study were also reported by Munawar es al. (2013) and
Varaprasad and Shivani (2017) in maize.

CONCLUSIONS

The present study indicated that SPAD chlorophyll meter reading, ear
length, number of kernels per row and 100 kernel weight should be
considered while formulating selection indices as these traits had
strong positive and significant association with kernel yield and also
among themselves besides exerting higher and positive direct and
indirect effects on kernel yield. It is also evident from the study that a
genotype with medium plant height, days to maturity, ear girth, more
number of kernel rows per ear, low anthesis-silking interval coupled
with higher SPAD chlorophyll meter readings, ear length, more
number of kernels per row and 100 kernel weight would be desirable in
realizing higher kernel yields in maize.

Table 1. Phenotypic Associations Of Yield Contributing Traits
With Kernel Yield In Maize

DM |PH (SPA [EL |[EG |NKR|NKP |KW [KY
D E R
ASI {0.078{-0.54 |-0.13 |-0.12 |-0.12 [-0.01 |-0.10 {-0.24 |-0.20
8 20%*% 127 |40 83 88 70 82 |21

DM 0.0961-0.48 [-0.43 [-0.45 [-0.54 |-0.38 |-0.54 |-0.37
6 15%*% |13%* |66** [99** |95* |16** |30*
PH 0.161]-0.08 |-0.28 [-0.12 |-0.15 |-0.03 |0.010

2 47 10 25 |09 |22 |8

SPAD| 0.483(0.529(0.608 10.601 {0.681 [0.670
T E Qx| k% k| PERx | gk

EL 0.751(0.784 (0.78210.886 [0.841
Ox*  [2kx Sk gk |k

EG 0.758(0.819]0.822(0.791
sk [k [gwx gk

NKR 0.871(0.849 (0.726
E gk [k |Gk

NKP 0.894(0.748
R gk |4k

KW 0.852

1**

*Significant @ 5% Level of probability; **Significant @ 1% Level of
probability

Table 2. Direct And Indirect Effects Of Yield Contributing Traits
On Kernel Yield In Maize

ASI (DM |PH ([SPA |EL [EG |NKR [NKP |KW
D E R
ASI  {0.05 ]0.02 [-0.09 |-0.111{-1.38 |0.334(0.625|-0.51 |-0.20
44 |83 |76 |6 35 6 8 44 |97

DM 0.14 10.027(-0.11 {-0.92 10.550(0.576|-0.71 {-0.19
40 |9 66 70 |9 3 03 67

PH 0.056 (0.011 |-0.11 {0.173]0.150 {-0.19 |-0.01
3 7 91 6 9 80 84

SPAD 0.126 (1.144|-0.48 |-0.77 |0.805 [0.195
2 7 46 82 7 3

EL 1.230 {-0.56 |-0.78 [0.980]0.227
7 65 14 1 3

EG -0.59 [-0.85 |1.053 {0.218
58 25 6 3

NKRE -0.80 [1.05910.217
10 7 9

NKPR 1.031 {0.205
3 0

Kw 0.222
5

ASI: Anthesis-silking interval; DM: Days to maturity; PH: Plant
height (cm); SPAD: SPAD chlorophyll meter reading; EL: Ear length
(cm); EG: Ear girth (cm); NKRE: Number of kernel rows per ear;
NKPR: Number of kernels per row; KW: 100 kernel weight (g); KY:
Kernel yield (g)

REFERENCES

1. Ajmal, S.V., Sohail, K., Saleem, M and M. I. Haq. 2000. Association analysis for grain
yield and yield components in maize. Pakistan journal of plant science. 6:12-17.

2. Alvi, M.B., Rafique, M., Shafique, M., Hussain, A., Mahmood, T. and M. Sarwar. 2003.
Character association and path coefficient analysis of grain yield and components of
maize (Zea mays L.) Pakistan Journal of Biological Sciences. 6 (2): 136-138.

3. Ghimire, B and D. Timsina. 2015. Analysis of yield and yield attributing traits of maize
genotyping in chitwan Nepal. World Journal of Agricultural Research.3(5): 153-162.

4. Grafius,J. E.1959. Heterosis in barley. Agronomy journal. 51(9): 551-554.

5. Hailegebrial, K., Getachew, A., Legesse, W and T. Yemane .2015. Correlation and path
analysis of grain yield and yield related traits in maize (Zea mays L. ) hybrids. Ethiopia
Journal of Biological Agricultural Healthcare. 5(15):3195-3208.

6. Hodassi, J. 2016. Correlations among grain yield and its components in maize
populations. International journal of Adavanvced Research in Biological sciences.
3(6):142-146.

7. Ibitome, J. D. 2010. Heterosis and combining ability studies for yield components traits
using diallel analysis among ten inbred lines of maize (Zea mays L.). Unpublished M.Sc
thesis, ABU Zaria, 117

8. Joao Paulo, G.R., Carlos Alberto, G.R. and C. Silvia. 2014. Quantitative descriptors and
their direct and indirect effects on corn yield. Bio science Journal, Uberlandia. 30 (2):
356-362.

9. Kashiani, Pand G. Ghizan Saleh. 2010. Estimation of genetic correlations on sweet corn
inbred lines using SAS mixed model. American Journal of Agricultural and Biological
Sciences.5(3):309-314.

10. Kumar, M. V. N and S., Kumar. 2000. Studies on character association and path
coefficients for grain yield and oil content in maize (Zea mays L.). Annals of Agricultural
Research.21:73-8.

11.  Kumar, S., Shahi, J. P, Singh, J and S.P. Singh. 2006. Correlation and path analysis in
carly generation inbreds of maize (Zea mays L.). Crop Improvement. 33(2): 156-160.

12. Munawar, M; Muhammad, S; Ghazanfar,H and Y. Muhammad . 2013. Correlation and
path analysis of grain yield components in Exotic Maize ( Zea mays L.) International
Journal of Basic and Applied Research 12 (1):22-27.

13.  Prakash, O., Shanthi, P., Satyanarayana, E. and R.S. Kumar. 2006. Studies on
interrelationship and path analysis for yield improvement in sweet corn (Zea mays L.).
International Journal of Plant Science Research. 33 (1&4): 91-98.

14.  Praveen, G.K., Prashanth, Y., Reddy, V. N., Kumar, S. and P. V. Rao. 2014 Character
association and path coefficient analysis in maize (Zea mays L.). International Journal
of Applied Biology and Pharmaceutical Technology. 5(1):257-260.

15. Praveen, G.K.Y; Prashanth, V; Narasimha, R ; Sudheer, S.K and P. Venkateswara. 2014.
Character association and path analysis in maize (Zea mays L. ) International Journal of
Applied Biological and Pharmaceutical Technology . 5(11):257-260.

16. Rafique, M., Hussain, A., Mahmood, T., Alvi, A.-W. and M. B. Alvi. 2004. Heritability
and interrelationship among grain yield components in maize (Zea mays L.)
International Journal of Agriculture and Biology. 6 (6): 1113-1114.

17.  Samonte, S.O.P.B., Tagle, S.A.L., Lales, J.S., Villegas, G.M. and E.A. Ramos. 2005.
Path analysis of traits affecting grain yield and its components in corn. Philippine
Agricultural Scientist 88(4): 400-407.

18.  SASInstitute. 2007. SAS system for windows vesion 9.2. SAS Institute Cary, NC

19.  Sreckov, Z., Nastasic, A., Bocanski, J., Djalovic, I., Vukosavljev, M. and B. Jockovic.
2011. Correlations and path analysis of grain yield and morphological traits in test cross
populations of maize. Pakistan Journal of Botany 43(3):1729 - 1731.

20. Steel,R.G.D., Torrie, J.Hand D.A. Dickey. 1980. Principles and procedures of statistics.
Abiometrical approach. 3“ ed. Mc. Graw Hill Book Co. Inc. New York, USA.

21.  Troyer, A.F. and J.R. Larkins. 1985. Selection for early flowering in corn: 10 late
synthetics. Crop Science 25(4): 695-697

22.  Varaprasad, B.V.V. and D. Shivani 2017. Correlation and path analysis in Maize (Zea
mays L. ). Journal of Genetics, Genomics and Plant Breeding 1(2):1-7.

23.  Venugopal, M., Ansari, N.A. and T. Rajanikanth. 2003. Correlations and path analysis in
maize. Crop ResearchHisar 25(3): 525-529

24, Wright, S. 1960. Path coefficients and path regressions alternative complementary
concepts 16(2):189-202.

I International Journal of Scientific Research |—| 57 |



