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Abstract
Estimates of correlations between yield and yield components were positive in nature that represents for obtaining high
response to selection in improving yield in aerobic rice. Selection would be quite efficient in improving yield and yield
components in context of germplasm collections evaluated. Panicle bearing tillers plant-1, DM and PH exhibited negative
associations with S/P were observed. Occurrence of negative correlations along with majority of positive correlations
between important yield components, a reasonable compromise would be required for attaining their proper balance for
obtaining maximum combined contribution towards manifestation of grain yield.BY/P and HI exerted the Positive direct
effects on GY/P. Thus, BY/P and HI emerged important direct yield components on which emphasis should be given to
improve grain yield. Harvest–index exhibited high order of positive indirect effect on GY/P viaTW, DFF and FLA. In addition
to emerging as most important direct yield contributors owing to their very high positive direct effects on GY/P, BY/P and HI,
having considerable positive indirect effects via different characters, also appeared as most important indirect yield
components.
Key words : Aerobic rice, correlation, path coefficient, GCV, PCV, heritability, genetic advance.

Introduction
Yield is a complex end product of a number of

components characters most of which are under polygenic
control. The success of selection in improving plant
characters depends mainly on presence substantial genetic
variability and nature of heritability and gene action. The
genetic variability is the raw material of plant breeding
programme on which selection acts to evolve superior
genotypes. The phenotypic, genotypic and environmental
coefficients of variation can be used for assessing and
comparing the nature and magnitude of variability existing
for different characters in the breeding materials.
Estimates of heritability help in estimating expected
progress through selection. The genetic advance provides
indication of expected selection response by taking into
account the existing genetic variability and heritability of
the character. The genetic architecture of grain yield in
rice as well as other crops is based on the balance or

overall net effect produced by various yield components
directly or indirectly by interacting with one another.
Therefore, selection for yield per se alone would not
matter much as such unless accompanied by the selection
for various component characters responsible for
conditioning it. Thus, identification of important
components and information about their association with
yield and with each other are very useful for developing
efficient breeding strategy for evolving high yielding
varieties. The correlation coefficient is the measure of
degree of symmetrical association between two variables
or characters, which help us in understanding the nature
and magnitude of association among, yield and yield
components. In the view of meager information available
on these aspects in aerobic rice, the present investigation
was undertaken to evaluate the germplasm lines for
various characters under aerobic condition; to compute
correlation coefficients among different character pairs;
to find out direct and indirect effects of various characters
on grain yield by path coefficient analysis.
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Materials and Methods
The present investigation was carried out at Crop

Research Centre, Masodha, N.D. University of
Agriculture & Technology, Faizabad. The crosses were
made during Kharif, 2012 and the germplasm lines,
hybrids along with parental lines and check varieties were
evaluated during Kharif, 2013. Geographically this place
is located in between 26.470N latitude, 82.120E longitude
and at an altitude of 113 meters above from mean sea
level.
Germplasm evaluation

The 56-germplasm lines along with three checks viz.,
Shusksamrat, NDR 2064 and NDR 359 were evaluated
in augmented design during Kharif , 2013. The
experimental field was sub-divided in to 4 blocks of 17
plots each. The checks were allocated randomly in each
block, while remaining 14 plots in a block were used for
accommodating the un-replicated test genotypes. Rice
varieties under aerobic condition were directly sown on
23th June 2013 at 2-3 cm soil depth in dry and pulverized
soil by hand plough with the seed rate of 60 Kg ha-1 to
maintain 3-4 seeds per hill. This method gave uniform
seedling emergence for all the plots in 6-8 days. The
experimental field under aerobic condition was irrigated
for 15 days till plants reached 2-3 leaves. At this stage
seedlings were thinned to keep 2 seedlings per hill so as
maintain uniform plant number. Experimental plots were
maintained at near saturation and re-watered only when
soil moisture reached below 15 cm. Standard cultural
procedures were adopted. Phosphorus (40 kg ha-1 P2O5)
and potassium (40 kg ha -1 K2O) were applied as
recommended before sowing/planting in aerobic and
transplanted conditions. Urea was used as source of N
in three splitdoses. The first application was made at 21
days after sowing, the second at active tiller initiation
and the third at panicle initiation stages. The total nitrogen
amount applied was 80 kg ha-1. All plant protection
measures were taken. Weeds were controlled by treating
plot by pre-emergence herbicide (Petrilachlore) after
three days of sowing followed by one hand weeding.
Direct selection parameters

The high estimates of genotypic and phenotypic
coefficient of variation and high heritability in broad sense
along with moderate genetic advance were recorded for
GY/P, S/P, SF, TW, HI, and BY/P (table 1). The high to
very high estimates of GCV, PCV and heritability with
moderate genetic advance for above-mentioned six
characters indicated that these would be ideal traits for
improvement through selection in context of materials
evaluated owing to existence of high genetic variability Ta
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represented by high coefficients of variation and high
transmissibility denoted by high heritability for them. The
high estimates of direct selection parameters observed
for the above six characters are broadly in agreement
with earlier reports (Rao et al., 2011; Ovung et al., 2012).
Plant height had moderate PCV and GCV values with
high heritability and moderate genetic advance to suggest
that reasonable response to selection may be obtained
for this character owing to high transmissibility even if
variability happens to be moderate. Inspite of recording
high heritability in broad sense, DFF and DM resulted
low genetic advance owing to low variability represented
by low value of PCV and GCV which indicated that
improving these two trait through selection in context of
present material would be difficult due to lack of genetic
variability. Flag leaf area and EBT/P possessed moderate
PCV, GCV and heritability with low genetic advance to
indicate that selection would not be much effective in
improving these traits. Panicle length having two estimates
of all the four parameters appeared very poor index in
selection.
Correlation coefficients

In the present investigation, simple correlation
coefficients were computed among 12 characters (table
2). Grain yield per plant showed strong positive correlation
with TW, followed by BY/P and HI. Therefore, these
characters emerged as most important associates of grain
yield in aerobic rice. The strong positive association of
grain yield with the characters mentioned above has also
been reported in rice by earlier workers (Jayasudha and
Sharma, 2010; Rao et al., 2011; Kiani, 2012; Sudharani
et al., 2013 and Venkanna et al., 2014). The HI showed
highly significant and positive correlation with TW besides
having strong positive association with grain yield. The
above characters except FLA had strong positive
association with grain yield that augurs well for providing
correlated response during selection for improving these
characters. The above observations of strong positive
associations between yield and yield components are in
agreement with the available literature in rice reported
by earlier workers (Mohamed et al., 2012; Sudharani et
al., 2013 and Lakshmi et al., 2014). Days to 50 per cent
flowering, PH, FLA and PL had very high positive
correlations with each other. This indicated that the taller
genotypes possessed greater FLA and PL besides having
late flowering, which appears logical. The positive
associations between these characters have also been
reported by Sudharani et al. (2013) and Lakshmi et al.
(2014). Similarly, S/P were strongly correlated with PH
and PL.

Ta
bl

e 
2 

: D
ire

ct
 a

nd
 in

di
re

ct
 e

ffe
ct

s o
f 1

3 
ch

ar
ac

te
rs

 o
n 

gr
ai

n 
yi

el
d 

pe
r p

la
nt

 in
 a

er
ob

ic
 ri

ce
.

C
ha

ra
ct

er
D

ay
s t

o
D

ay
s

Pl
an

t
Pa

ni
cl

e
Pa

ni
cl

e
Sp

ik
el

et
/

Fl
ag

Sp
ik

el
et

10
00

-
B

io
lo

gi
ca

l
H

ar
ve

st
G

ra
in

50
%

to
he

ig
ht

le
ng

th
B

ea
ri

ng
Pa

ni
cl

e
le

af
 a

re
a

fe
rt

ili
ty

gr
ai

n
yi

el
d/

in
de

x
yi

el
d/

pl
an

t
flo

w
er

in
g

m
at

ur
ity

(c
m

)
(c

m
)

til
le

rs
/

(%
)

(c
m

2 )
(%

)
we

ig
ht

pl
an

t
(%

)
pl

an
t

(c
m

)
(g

m
)

D
ay

s t
o 

50
%

 fl
ow

er
in

g
0.

03
2

-0
.00

8
0.0

01
-0

.00
3

0.0
03

0.0
01

0.0
06

0.0
02

0.0
04

-0
.00

5
0.0

07
0.1

12
M

at
ur

ity
 d

ay
s

-0
.00

1
0.

00
4

0.0
00

0.0
00

-0
.00

1
-0

.00
1

-0
.00

1
0.0

00
-0

.00
1

0.0
00

-0
.00

1
-0

.24
3

Pl
an

t h
ei

gh
t (

cm
)

0.0
01

0.0
02

0.
04

3
-0

.00
4

0.0
00

0.0
00

-0
.00

3
0.0

01
-0

.01
1

0.0
12

-0
.00

9
0.1

48
Pa

ni
ca

l l
en

gt
h 

(c
m

)
0.0

04
0.0

00
0.0

04
-0

.0
41

0.0
14

-0
.01

0
-0

.00
1

0.0
10

0.0
07

0.0
04

-0
.00

3
-0

.09
3

Pa
ni

cl
e 

be
ar

in
g 

til
le

rs
/p

la
nt

0.0
02

-0
.00

7
0.0

00
-0

.00
8

0.
02

2
-0

.00
5

-0
.00

1
0.0

03
-0

.00
1

0.0
05

-0
.00

6
-0

.01
7

Sp
ik

el
et

/p
an

ic
le

 (%
)

-0
.00

2
0.0

05
0.0

00
-0

.01
1

0.0
09

-0
.0

47
0.0

03
0.0

41
0.0

07
0.0

05
-0

.00
8

0.0
66

Fl
ag

 le
af

 ar
ea

 (c
m

2 )
0.0

01
-0

.00
1

0.0
00

0.0
00

0.0
00

0.0
00

0.
00

3
0.0

01
0.0

01
-0

.00
1

0.0
01

0.0
02

Sp
ik

el
et

 fe
rti

lit
y (

%
)

-0
.00

6
-0

.01
0

-0
.00

2
0.0

24
-0

.01
1

0.0
85

-0
.03

9
-0

.0
98

-0
.02

2
0.0

05
-0

.00
2

-.0
.0

69
10

00
-g

ra
in

 w
ei

gh
t (

cm
)

0.0
06

-0
.00

8
-0

.01
4

-0
.00

9
-0

.00
2

-0
.00

8
0.0

13
0.0

12
0.

05
6

-0
.00

3
0.0

27
0.5

10
B

io
lo

gi
ca

l y
ie

ld
/p

la
nt

 (g
m

)
-0

.17
0

-0
.06

3
0.3

52
-0

.12
5

0.2
64

-0
.13

1
-0

.20
5

-0
.06

0
-0

.06
6

1.
22

8
-0

.84
2

0.4
87

H
ar

ve
st

 in
de

x 
(%

)
0.2

45
-0

.15
8

-0
.23

5
0.0

84
-0

.31
5

0.1
82

0.2
26

0.0
18

0.5
37

-0
.76

4
1.

11
3

0.2
77

R
es

id
ua

l f
ac

to
rs

 =
 0

.2
22

4,
B

ol
d 

fig
ur

es
 in

di
ca

te
 d

ir
ec

t e
ffe

ct
s.



218 Yashlok Singh et al.

Panicle bearing tillers per plant, DM and PH exhibited
negative associations with S/P were observed.
Occurrence of positive and significant or non-significant
correlations revealed a far less complex situation in
respect of character associations encountered in the
present study than generally encountered in rice. This
would make easier to attain proper balance between yield
and yield components in context of aerobic rice
germplasm used in present study. The estimates of
correlation coefficients obtained in present study are
broadly in conformity with previous reports in aerobic
rice by Jayasudha and Sharma (2010), Rao et al. (2011),
Sudharani et al. (2013) and Lakshmi et al. (2014).
Path coefficient analysis

In the present study, the path coefficient analysis was
carried by out using simple correlation coefficients
between twelve characters. The high positive direct
effects on GY/P were exerted by BY/P and HI. Thus,
BY/P and HI emerged as most important direct yield
components on which emphasis should be given during
simultaneous selection aimed at improving grain yield in
aerobic rice. These characters have also been identified
as major direct contributors towards grain yield by
Jayashudha and Sharma (2011) and Gopikannan and
Ganesh (2014). The direct effects of remaining characters
were too low to be considered important.

Biological yield per plant exerted considerable positive
direct effects on GY/P via PH and EBT/P while BY/P
exhibited high order negative indirect effect on GY/P
viaHI, FLA, DFF, S/P and PL. Harvest–index exhibited
high order of positive indirect effects on GY/P viaTW,
DFF, FLA and S/P but it showed considerable negative
indirect effects on GY/P via BY/P, EBT/P, PH and DM.
In addition to emerging as most important direct yield
contributors owing to their very high positive direct effects
on GY/P, BY/P and HI, having considerable positive
indirect effects via different characters, also appeared
as most important indirect yield components. Babar et
al . (2009), Jayashudha and Sharma (2011) and
Gopikannan and Ganesh (2014) have also identified BY/
P and HI as important direct and indirect yield contributing
characters. In the present study, path analysis identified
BY/P followed by HI as most important direct as well as
indirect yield contributing traits or components which merit
due consideration at time of devising selection strategy
aimed at developing high yielding varieties in aerobic rice.
In contrary to most of the previous reports in aerobic
rice, comparatively small proportion of direct and indirect
effects of different characters attained high order values
in the present study.

Conclusion
Majority of the estimates of direct and indirect effects

were too low to be considered of any consequence. This
may be attributed to presence of very high genetic
variability and diversity in the fairly large number of
germplasm lines. The existence of different character
combinations in diverse germplasm lines might have led
to different types of character association in different
lines. Thus, presence of several contrasting types of
character associations or inter-relationships might have
resulted into cancellation of contrasting associations by
each other ultimately leading to lowering of the net impact
or effect.
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