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Abstract
An experiment was conducted to estimate the heterosis for yield and yield attributing traits in rice. In the present investigation,
line tester analysis involving eleven parents were used. The trail was conducted at Plant Breeding Farm, Faculty of Agriculture,
Annamalai University during 2011. For grain yield per plant, the cross AURC 22 × ADT 43 observed lowest value of
heterobeltiosis –27.60 per cent and standard heterosis –6.19 per cent, while the cross AURC 14 × TRY 1 recorded highest
value of heterobeltiosis 34.74 per cent and standard heterosis 43.92 per cent. Among the hybrids, AURC 14 × TRY 1 and
AURC 10 × ADT 43 were identified as superior hybrids as they recorded high magnitude of standard heterosis for number of
productive tillers per plant, panicle length, filled grains per panicle, grain length, grain L/B ratio, kernel length, kernel L/B ratio
and grain yield per plant. These heterosis will be exploited through selection of superior and trait specific genotypes in the
segregating generations for the evolution of high yielding varieties.
Key words : Heterobeltiosis, standard heterosis, rice.

Introduction
Rice (Oryza sativa L.) is one of the worlds most

important food crops and a primary source of food for
more than half of the world population. In Asia, its main
cultivation area, rice provides 35-60 per cent of the
calories consumed. It is planted in about 163 million ha
annually (FAO, 2013) of the worlds cultivated land
(Degenkolbe et al., 2013). Among the rice growing
countries in the world, India has the largest area under
rice crop (about 42.5 million ha, FAO, 2013) and ranks
second in production next to China. Rice contributes 43
per cent of total food grain production and 46 per cent of
total cereal production in India. Rice is the only crop in
the world that is grown in most fragile ecosystem and
hence, second green revolution is possible only if rice
research is under taken vigorously. This in turn elucidates
that we must reorient our research towards yield
improvement. Exploitation of heterosis in rice has been
considered as an important tool for breeding the present
yield barriers. The study on the magnitude of heterosis is
the most important prerequisite for under taking any
heterosis breeding program (Saravanan et al., 2004). In

the present investigation, an attempt was made to study
the magnitude of heterosis for grain yield and important
yield attributes is 30 intra specific crosses of rice.

Materials and Methods
Six lines viz., AURC 1 (L1), AURC 8 (L2), AURC

10 (L3), AURC 14 (L4), AURC 22 (L5) and AURC 25
(L6) and five testers ADT 36 (T1), ADT 39 (T2), ADT
43 (T3), IR 64 (T4) and TRY 1 (T5) and their thirty hybrids
grown in randomized block design with three replications
during Kharif, 2011 at plant breeding farm (11° 24¢ N
latitude, 79°44¢E longitude and ± 5.79 m MSL), Faculty
of Agriculture, Annamalai University located at east
coastal region of Tamil Nadu, India with soil pH of 8 to
8.5 and EC of 2.51 to 2.81 dSm-1, twenty five days old
seedlings were transplanted in 3 m rows at a spacing of
20 × 15 cm between and within rows, respectively. All
the recommended package of practices was followed to
raise a good crop.

For this study, estimation of heterosis of yield traits
viz., days to first flowering, plant height, number of
productive tillers per plant, panicle length, filled grains
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per panicle, hundred grain weight, grain length, grain
breadth, grain L/B ratio, kernel length, kernel breadth,
kernel L/B ratio and grain yield per plant were recorded
of five randomly selected plants in each replication.

Results and Discussion
The analysis of variance showed significant

differences among the hybrids, for all the thirteen traits
viz., days to first flowering, plant height, number of
productive tillers per plant, panicle length, filled grains
per panicle, hundred grain weight, grain length, grain
breadth, grain L/B ratio, kernel length, kernel breadth,
kernel L/B ratio and grain yield per plant. The analysis of
variance showed significant differences among the lines,
testers and their interaction effect L × T, for all the thirteen
traits (table 1). The similar results was observed by Roy
et al. (2009), Tiwari et al. (2011), Satheeshkumar (2011),
Adityakumar et al. (2012) and Zeinab Montazeri et al.
(2014).

Heterobeltiosis was negative, significant and
maximum in L1/T1 for days to first flowering, while
standard heterosis was negative and significant in thirty
hybrids and it was ranged from –5.90 per cent (L4/T5) to
–34.05 per cent (L1/T1) (table 2). For plant height the
heterobeltiosis and standard heterosis was maximum
negative and significant in L3/T3. For number of
productive tillers per plant the heterobeltiosis was
maximum positive and significant in L5/T5 and standard
heterosis was maximum positive and significant in L2/T3.
L2/T3 recorded highest positive significant values for
heterobeltiosis and standard heterosis for panicle length.
For hundred grain weight the standard heterosis was
maximum positive and significant in L5/T5. For grain
breadth the heterobeltiosis and standard heterosis was
maximum negative and significant in L3/T5.

For kernel breadth the standard heterosis was
negative and significant in thirty hybrids and it was ranged
from –9.05 per cent (L2/T2) to –18.93 per cent (L3/T3).
L4/T5 recorded maximum positive significant values for
standard heterosis for filled grains per panicle, grain length,
grain L/B ratio, kernel length and kernel L/B ratio. For
grain yield per plant heterobeltiosis and standard heterosis
was maximum, significant and positive in L4/T5 and
eighteen hybrids recorded positive significant values for
this trait.

Information on the magnitude of heterosis is the
prerequisite in the development of hybrids. A good hybrid
should manifest high amount of heterosis for commercial
exploitation. Heterobeltiosis is a measure of hybrid vigour
over the better parent. Bobby and Nadarajan (1994),

Ta
bl

e 
1 

: A
na

ly
si

s o
f v

ar
ia

nc
e 

fo
r t

hi
rte

en
 c

ha
ra

ct
er

s i
n 

ric
e.

M
SS

So
ur

ce
df

DF
PH

NP
T

PL
FG

P
HG

W
GL

G
B

G
LB

R
KL

K
B

K
LB

R
GY

D

R
ep

lic
at

io
n

2
2.6

89
0

7.8
84

9
0.9

99
0

0.0
06

1
41

.50
15

0.0
01

1
0.0

00
1

0.0
21

0
0.0

12
0

0.0
10

3
0.0

20
3

0.0
01

8
0.1

12
4

H
yb

rid
29

11
9.

81
03

**
25

7.
31

07
**

9.
33

02
**

6.
35

60
**

15
0.

87
46

**
0.

12
86

**
0.

25
50

**
0.

40
76

**
0.

82
77

**
0.

32
50

**
0.

00
73

**
0.

09
75

**
37

.6
09

2*
*

Li
ne

5
10

5.
28

00
**

56
8.

02
60

**
3.

00
48

**
1.

49
14

**
16

2.
96

40
**

0.
43

57
**

0.
77

76
**

1.
06

83
**

2.
24

07
**

1.
12

99
**

0.
01

12
**

0.
23

84
**

5.
20

98
**

Te
st

er
4

49
7.

18
75

**
78

0.
39

37
**

21
.2

66
5*

*
3.

29
10

**
43

8.
57

10
**

0.
30

50
**

0.
64

17
**

1.
36

56
**

2.
70

00
**

0.
66

33
**

0.
00

51
**

0.
22

81
**

13
6.

75
59

**

L 
× 

T
20

47
.9

67
5*

*
75

.0
15

2*
*

8.
52

43
**

8.
18

52
**

90
.3

13
0*

*
0.

01
65

**
0.

04
70

**
0.

05
08

**
0.

09
99

**
0.

05
62

**
0.

00
67

**
0.

03
62

*
25

.8
79

7*
*

Er
ro

r
80

1.7
26

5
1.1

14
6

0.2
32

0
0.1

02
0

3.4
88

0
0.0

02
4

0.0
00

1
0.0

00
2

0.0
01

1
0.0

00
1

0.0
01

3
0.0

01
5

0.4
68

6

* 
Si

gn
ifi

ca
nt

 a
t 5

 p
er

 c
en

t l
ev

el
,  

   
   

  *
* 

Si
gn

ifi
ca

nt
 a

t 1
 p

er
 c

en
t l

ev
el

D
F 

– 
D

ay
s t

o 
fir

st
 fl

ow
er

in
g,

 P
H

– 
Pl

an
t h

ei
gh

t, N
PT

 –
 N

um
be

r o
f p

ro
du

ct
iv

e t
ill

er
s p

er
 p

la
nt

, P
L 

– 
Pa

ni
cl

e l
en

gt
h,

 F
G

P 
– 

Fi
lle

d g
ra

in
s p

er
 p

an
ic

le
, H

G
W

 –
 H

un
dr

ed
 gr

ai
n 

w
ei

gh
t,

G
L-

G
ra

in
 le

ng
th

, G
B

 –
 G

ra
in

 b
re

ad
th

, G
LB

R
 –

 G
ra

in
 L

/B
 ra

tio
, K

L 
– 

K
er

ne
l l

en
gt

h,
 K

B
 –

 K
er

ne
l b

re
ad

th
, K

LB
R

 –
 K

er
ne

l L
/B

 ra
tio

, G
Y

D
 –

 G
ra

in
 yi

el
d 

pe
r p

la
nt

.



Heterobeltiosis and Standard Heterosis for Yield and Yield Component Traits in Rice 644

Ta
bl

e 
2 

: E
st

im
at

es
 o

f h
et

er
os

is
 fo

r t
hi

rte
en

 tr
ai

ts
 in

 ri
ce

.

DF
PH

NP
T

PL
FG

P
HG

W
H

yb
rid

s
H

B
SH

H
B

SH
H

B
SH

H
B

SH
H

B
SH

H
B

SH
L 1×

T 1
-3

2.
60

**
-3

4.
05

**
-7

.9
6*

*
3.

63
**

-1
4.

94
**

36
.6

7*
*

11
.8

6*
*

14
.2

9*
*

5.
96

**
8.

25
**

-1
5.

32
**

-1
4.

20
**

L 1×
T 2

-6
.5

6*
*

-7
.5

7*
*

8.
73

**
-3

.2
6*

*
6.

29
**

24
.0

0*
*

1.2
6

11
.0

6*
*

-9
.9

0*
*

3.
71

**
-7

.2
7*

*
-6

.0
5*

*
L 1×

T 3
9.

23
**

-2
3.

24
**

30
.1

8*
*

-1
1.

54
**

-7
.8

5*
*

48
.6

7*
*

-9
.1

7*
*

-6
.4

5*
*

-1
1.

60
**

1.7
5

-1
7.

46
**

-1
6.

37
**

L 1×
T 4

-1
2.

71
**

-1
4.

59
**

-1
5.

62
**

-6
.4

8*
*

19
.7

7*
*

37
.3

3*
*

2.
75

**
11

.7
5*

*
-2

.02
12

.7
8*

*
-6

.8
1*

*
-5

.5
8*

*
L 1×

T 5
5.

52
**

-7
.5

7*
*

-2
.2

5*
*

10
.0

7*
*

50
.9

4*
*

60
.0

0*
*

-2
.01

0.9
2

-4
.7

9*
*

9.
59

**
-5

.9
9*

*
-4

.7
6*

*
L 2×

T 1
20

.6
1*

*
-1

4.
59

**
28

.8
8*

*
-2

.3
4*

*
-2

.07
57

.3
3*

*
-4

.5
5*

*
-3

.2
3*

*
-7

.8
4*

*
16

.2
9*

*
-7

.7
3*

*
-5

.9
4*

*
L 2×

T 2
-1

3.
66

**
-1

4.
59

**
15

.3
5*

*
2.

62
**

14
.6

7*
*

40
.6

7*
*

-5
.4

6*
*

3.
69

**
-1

8.
71

**
2.5

8
-1

5.
75

**
-1

4.
11

**
L 2×

T 3
16

.9
2*

*
-1

7.
84

**
34

.5
1*

*
-8

.6
0*

*
-0

.41
60

.6
7*

*
13

.7
6*

*
15

.2
1*

*
-6

.1
3*

18
.4

5*
*

-1
0.

04
**

-8
.30

L 2×
T 4

5.
97

**
-2

3.
24

**
15

.8
2*

*
-2

.0
2*

*
3.8

0
27

.3
3*

*
-1

3.
56

**
-5

.9
9*

*
-2

.5
3*

*
22

.9
9*

*
-6

.7
7*

*
-4

.9
6*

*
L 2×

T 5
-1

2.
43

**
-1

2.
43

**
12

.7
4*

*
12

.7
4*

*
13

.0
4*

*
38

.6
7*

*
6.

45
**

6.
45

**
-1

2.
01

**
11

.0
3*

*
-4

.7
5*

*
-2

.9
1*

*
L 3×

T 1
-1

2.
71

**
-1

4.
59

**
-8

.3
6*

*
-1

5.
31

**
-2

0.
33

**
28

.0
0*

*
-8

.1
4*

*
-6

.4
5*

*
-2

.12
9.

28
**

-3
.6

0*
*

-2
2.

38
**

L 3×
T 2

-6
.0

8*
*

-8
.1

1*
*

-9
.7

5*
*

-1
6.

60
**

15
.7

6*
*

42
.0

0*
-7

.1
4*

*
1.8

4
-7

.2
0*

*
3.

61
**

-3
.8

4*
*

-2
2.

58
**

L 3×
T 3

-1
0.

50
**

-1
2.

43
**

-1
6.

95
**

-2
2.

02
**

-2
.48

57
.3

3*
*

11
.7

6*
*

13
.8

2*
*

5.
91

**
18

.2
5*

*
-9

.5
7*

*
-2

7.
19

**
L 3×

T 4
-1

3.
81

**
-1

5.
68

**
1.6

9
-6

.0
2*

*
2.1

7
25

.3
3*

*
-9

.3
2*

*
-1

.38
-0

.92
10

.6
2*

*
-5

.7
1*

*
-1

4.
65

**
L 3×

T 5
-3

.8
7*

*
-5

.9
5*

*
9.

95
**

1.
61

*
13

.0
4*

*
38

.6
7*

*
2.

71
**

4.
61

**
13

.4
8*

*
26

.7
0*

*
-1

4.
22

**
-1

4.
22

**
L 4×

T 1
-1

0.
00

**
-1

2.
43

**
2.

70
**

-1
4.

39
**

-1
2.

03
**

41
.3

3*
*

10
.9

1*
*

12
.4

4*
*

21
.1

3*
*

19
.3

8*
*

-9
.4

2*
*

-1
3.

38
**

L 4×
T 2

-4
.9

2*
*

-5
.9

5*
*

-8
.0

1*
*

-1
8.

16
**

32
.5

7*
*

54
.6

7*
*

-1
2.

61
**

-4
.1

5*
*

11
.5

6*
*

7.
42

**
-1

1.
61

**
-1

5.
47

**
L 4×

T 3
18

.4
6*

*
-1

6.
76

**
21

.1
1*

*
-1

7.
70

**
-6

.6
1*

*
50

.6
7*

*
3.

21
**

3.
69

**
18

.8
4*

*
14

.4
3*

*
-1

6.
39

**
-2

0.
04

**
L 4×

T 4
-1

6.
67

**
-1

8.
92

**
6.

01
**

-1
1.

63
**

11
.0

5*
*

27
.3

3*
*

-1
0.

17
**

-2
.30

6.
95

**
7.

94
**

-6
.5

7*
*

-1
0.

65
**

L 4×
T 5

-3
.3

3*
*

-5
.9

0*
*

12
.1

9*
*

-6
.4

8*
*

36
.0

5*
*

56
.0

0*
*

7.
37

**
7.

37
**

27
.7

3*
*

27
.7

3*
*

-2
.0

9*
*

-2
.0

9*
*

L 5×
T 1

11
.4

5*
*

-2
1.

08
**

30
.1

0*
*

-1
.43

-1
3.

69
**

38
.6

7*
*

8.
64

**
10

.1
4*

*
4.

73
**

18
.7

6*
*

-1
4.

80
**

1.
32

**
L 5×

T 2
-9

.2
9*

*
-1

0.
27

**
15

.7
6*

*
2.

99
**

32
.5

7*
*

54
.6

7*
*

-7
.1

4*
*

1.8
4

-3
.0

9*
*

9.
90

**
-1

9.
77

**
-4

.5
9*

*
L 5×

T 3
10

.7
7*

*
-2

2.
16

**
36

.9
4*

*
-6

.9
4*

*
-2

1.
49

**
26

.6
7*

*
-5

.9
4*

*
-5

.0
7*

*
-2

.8
2*

*
10

.2
1*

*
-2

3.
06

**
-8

.5
0*

*
L 5×

T 4
2.9

9
-2

5.4
1

2.
61

**
-1

3.
20

**
27

.9
1*

*
46

.6
7*

*
-1

.27
7.

37
**

2.5
5

16
.2

9*
*

-1
5.

15
**

0.
90

**
L 5×

T 5
-1

0.
27

**
-1

0.
27

**
0.5

1
0.5

1
52

.0
0*

*
52

.0
0*

*
7.

76
**

8.
76

**
6.

64
**

20
.9

3*
*

-8
.6

1*
*

8.
68

**
L 6×

T 1
-1

2.
05

**
-2

1.
08

**
-1

0.
90

**
-5

.2
9*

*
-2

0.
33

**
28

.0
0*

*
-0

.43
7.

37
**

-4
.1

2*
*

15
.2

6*
*

-7
.9

7*
*

-8
.3

9*
*

L 6×
T 2

-9
.2

9*
*

-1
0.

27
**

2.
22

**
-9

.0
6*

*
14

.8
6*

*
34

.0
0*

*
-9

.2
4*

*
-0

.46
-1

3.
46

**
4.

02
**

-9
.6

3*
*

-1
0.

04
**

L 6×
T 3

9.
23

**
-2

3.
24

**
30

.6
9*

*
-1

1.
19

**
-5

.7
9*

*
52

.0
0*

*
-9

.8
3*

*
-2

.7
6*

*
-1

1.
41

**
6.

49
**

-1
1.

88
**

-1
2.

28
**

L 6×
T 4

-9
.6

4*
*

-1
8.

92
**

-8
.3

0*
*

-2
.5

3*
*

14
.2

9*
*

33
.3

3*
*

-4
.6

6*
*

3.
69

**
-1

5.
27

**
1.8

6
-1

.0
6*

*
-1

.5
1*

*
L 6×

T 5
0.0

2
-1

0.
27

**
-1

.8
2*

4.
37

**
31

.4
3*

*
53

.3
3*

*
0.8

5
8.

76
**

-0
.69

19
.3

8*
*

-0
.6

1*
*

-0
.6

1*
*

* 
Si

gn
ifi

ca
nt

 a
t 5

 p
er

 c
en

t l
ev

el
 ; 

**
 S

ig
ni

fic
an

t a
t 1

 p
er

 c
en

t l
ev

el
.

D
F 

– 
D

ay
s t

o 
fir

st 
flo

w
er

in
g,

 P
H

 –
 P

la
nt

 h
ei

gh
t, 

N
PT

 –
 N

um
be

r o
f p

ro
du

ct
iv

e t
ill

er
s p

er
 p

la
nt

, P
L 

– 
Pa

ni
cl

e 
le

ng
th

, F
G

P 
– 

Fi
lle

d 
gr

ai
ns

 p
er

 p
an

ic
le

, H
G

W
 –

 H
un

dr
ed

 g
ra

in
 w

ei
gh

t,
G

L-
G

ra
in

 le
ng

th
, G

B
 –

 G
ra

in
 b

re
ad

th
, G

LB
R

 –
 G

ra
in

 L
/B

 ra
tio

, K
L 

– 
K

er
ne

l l
en

gt
h,

 K
B

 –
 K

er
ne

l b
re

ad
th

, K
LB

R
 –

 K
er

ne
l L

/B
 ra

tio
, G

Y
D

 –
 G

ra
in

 y
ie

ld
 p

er
 p

la
nt

, H
B

 –
H

et
er

ob
el

tio
si

s;
 S

H
 –

 S
ta

nd
ar

d 
he

te
ro

si
s.



645 P. Satheeshkumar et al.

Ta
bl

e 
2 

co
nt

d…

GL
G

B
G

LB
R

KL
K

B
K

LB
R

GY
D

H
yb

rid
s

H
B

SH
H

B
SH

H
B

SH
H

B
SH

H
B

SH
H

B
SH

H
B

SH
L 1×

T 1
-0

.8
6*

*
-0

.6
2*

*
-1

.6
3*

*
-1

.9
5*

*
-1

.8
5*

*
1.

53
**

0.
50

**
2.

74
**

-1
6.

59
**

-1
7.

28
**

20
.6

5*
*

24
.6

8*
*

17
.5

4*
*

34
.4

3*
*

L 1×
T 2

-0
.9

8*
*

-0
.2

4*
*

-1
8.

02
**

-2
1.

49
**

-1
6.

37
**

27
.2

0*
*

9.
22

**
-7

.2
0*

*
-1

5.
76

**
-1

6.
46

**
-2

0.
29

**
11

.7
1*

*
16

.4
6*

*
25

.9
9*

*
L 1×

T 3
-1

.2
2*

*
0.

12
**

-1
6.

32
**

-1
9.

86
**

-1
9.

01
**

25
.6

7*
*

1.
51

**
3.

77
**

-1
4.

93
**

-1
5.

63
**

-2
5.

56
**

23
.0

1*
*

-1
0.

87
**

-3
.58

L 1×
T 4

-6
.0

4*
*

6.
34

**
-1

7.
34

**
-2

0.
84

**
-2

1.
42

**
34

.8
6*

*
-1

.5
1*

*
0.

68
**

-1
2.

03
**

-1
2.

75
**

-2
9.

08
**

16
.3

1*
*

14
.9

1*
*

24
.3

1*
*

L 1×
T 5

-1
.7

4*
*

-1
.7

4*
*

-0
.6

5*
*

-0
.65

-4
.0

7*
*

-0
.7

6*
*

0.
83

**
3.

08
**

-1
6.

87
**

-1
6.

87
**

20
.6

5*
*

24
.6

8*
*

26
.6

1*
*

36
.9

7*
*

L 2×
T 1

1.
86

**
2.

11
**

-0
.6

5*
*

-0
.9

7*
*

2.
26

**
3.

83
**

0.
83

**
3.

60
**

-1
5.

41
**

-1
6.

46
**

19
.67

24
.6

8*
*

6.
15

**
21

.4
1*

*
L 2×

T 2
2.

46
**

3.
23

**
-2

1.
59

**
-2

3.
12

**
-1

1.
08

**
35

.2
4*

*
-1

2.
18

**
-9

.7
7*

*
-7

.9
1*

*
-9

.0
5*

*
-2

8.
95

**
-0

.4
1*

*
5.

48
**

16
.0

5*
*

L 2×
T 3

5.
03

**
6.

46
**

-1
5.

94
**

-1
7.

58
**

-1
6.

29
**

29
.8

8*
*

0.
33

**
3.

08
**

-1
5.

83
**

-1
6.

87
**

-2
4.5

5
24

.6
8*

*
23

.1
2*

*
35

.4
6*

*
L 2×

T 4
-6

.1
5*

*
6.

21
**

-1
6.

94
**

-1
8.

56
**

-2
3.

88
**

30
.6

5*
*

-2
.0

0*
*

0.
68

**
-1

6.
66

**
-1

7.
69

**
-2

5.
25

**
22

.5
9*

*
6.

82
**

17
.5

3*
*

L 2×
T 5

-1
.8

6*
*

-1
.8

6*
*

-1
.6

2*
*

-1
.6

2*
*

-1
.1

3*
*

0.
38

**
0.

16
**

2.
91

**
-1

6.
87

**
-1

6.
87

**
19

.2
7*

*
24

.2
6*

*
24

.1
0*

*
36

.5
4*

*
L 3×

T 1
-0

.4
9*

*
-0

.2
4*

*
-1

7.
97

**
-1

8.
24

**
-1

9.
79

**
22

.6
0*

*
10

.6
4*

*
3.

43
**

-0
.4

9*
*

-1
6.

87
**

-2
1.

78
**

24
.6

8*
*

-1
2.

95
**

17
.9

8*
*

L 3×
T 2

-0
.8

6*
*

-0
.1

2*
*

-1
.4

7*
*

-3
4.

52
**

0.
25

**
53

.2
5*

*
3.

67
**

-3
.0

8*
*

32
.4

5*
*

-1
7.

69
**

-2
5.

72
**

18
.4

1*
*

5.
80

**
-1

.87
L 3×

T 3
-1

.3
4*

*
0.

01
**

-0
.9

9*
*

-3
3.

87
**

-0
.4

9*
*

54
.4

0*
*

4.
70

**
3.

08
**

35
.8

6*
*

-1
8.

93
**

-2
3.

03
**

27
.1

9*
*

32
.8

5*
*

43
.3

8*
*

L 3×
T 4

-6
.2

6*
*

6.
09

**
-0

.9
8*

*
-3

4.
52

**
-5

.1
3*

*
62

.8
3*

*
0.

67
**

2.
91

**
30

.9
2*

*
-1

8.
10

**
-2

2.
95

**
26

.3
5*

*
-1

0.
17

**
21

.7
5*

*
L 3×

T 5
-0

.6
2*

*
-0

.6
2*

*
-3

3.
87

**
-3

5.
17

**
-1

.0
0*

*
51

.3
4*

*
2.

91
**

2.
91

**
-1

7.6
9

-1
7.

69
**

-2
1.

25
**

25
.5

2*
*

3.2
4

39
.9

2*
*

L 4×
T 1

-5
.7

0*
*

6.
84

**
-1

6.
33

**
-1

6.
61

**
-2

5.
55

**
28

.3
5*

*
-0

.7
7*

*
9.

94
**

0.
98

**
-1

5.
63

**
-2

2.
44

**
30

.5
4*

*
19

.3
6*

*
36

.5
1*

*
L 4×

T 2
-7

.1
3*

*
5.

22
**

18
.1

3*
*

-2
1.

49
**

-2
1.

77
**

34
.8

6*
*

-7
.1

2*
*

2.
91

**
35

.7
6*

*
-1

5.
22

**
-3

8.
32

**
21

.7
5*

*
6.

01
**

13
.2

3*
*

L 4×
T 3

-6
.4

7*
*

5.
97

**
-2

.0
2*

*
-3

4.
52

**
-5

.5
5*

*
62

.8
3*

*
0.

77
**

11
.6

6*
*

32
.6

6*
*

-1
8.

10
**

-2
3.

95
**

33
.8

9*
*

-6
.6

4*
*

-0
.28

L 4×
T 4

-1
.2

0*
*

7.
58

**
0.

49
**

-3
3.

55
**

-1
.7

7*
*

35
.2

4*
*

1.
36

**
12

.3
2*

*
31

.5
7*

*
-1

7.
69

**
-2

3.
90

**
36

.8
0*

*
13

.1
3*

*
20

.8
3*

*
L 4×

T 5
-5

.0
4*

*
11

.9
4*

*
-2

0.
19

**
-2

0.
19

**
-2

1.
55

**
69

.3
4*

*
1.

39
**

12
.3

5*
*

-1
5.

63
**

-1
5.

63
**

-2
5.

58
**

36
.8

2*
*

34
.7

4*
*

43
.9

2*
*

L 5×
T 1

-5
.2

1*
*

6.
21

**
6.

20
**

5.
86

**
-1

2.
62

**
0.

76
*

-9
.8

1*
*

7.
20

**
-1

4.
52

**
-1

5.
22

**
5.

57
**

26
.7

7*
*

-1
3.

87
**

20
.3

3*
*

L 5×
T 2

-6
.2

1*
*

5.
09

**
-1

4.
71

**
-1

6.
93

**
-1

6.
62

**
26

.8
1*

*
-7

.6
4*

*
9.

77
**

-1
5.

35
**

-1
6.

04
**

6.
26

**
31

.3
8*

*
-2

0.
15

**
11

.5
4*

*
L 5×

T 3
-5

.4
3*

*
5.

97
**

-1
7.

39
**

-1
9.

54
**

-1
4.

81
**

32
.1

8*
*

-8
.2

2*
*

9.
09

**
-1

5.
35

**
-1

6.
04

**
-2

1.
01

**
30

.5
4*

*
-2

7.
60

**
-6

.1
9*

L 5×
T 4

-4
.9

4*
*

7.
58

**
-1

5.
38

**
-1

7.
58

**
-2

3.
43

**
31

.4
1*

*
-7

.3
5*

*
10

.1
2*

*
-1

6.
59

**
-1

7.
28

**
-1

8.
36

**
33

.8
9*

*
-1

2.
08

**
22

.8
2*

*
L 5×

T 5
-5

.4
3*

*
5.

97
**

-1
.3

0*
*

-1
.3

0*
*

-6
.3

1*
*

8.
04

**
-5

.7
7*

*
12

.0
0*

*
-1

2.
75

**
-1

2.
75

**
7.

31
**

28
.8

7*
*

2.1
1

42
.6

4*
*

L 6×
T 1

-0
.3

7*
*

-0
.1

2*
*

-1
.9

6*
*

-2
.2

8*
*

-0
.7

4*
*

2.
68

**
0.

16
**

2.
23

**
-1

3.
41

**
-1

7.
69

**
15

.9
5*

*
24

.6
8*

*
19

.7
7*

*
36

.9
8*

*
L 6×

T 2
-0

.6
1*

*
0.

12
**

-1
5.

43
**

-1
7.

91
**

-1
9.

39
**

22
.6

0*
*

-6
.7

2*
*

-4
.8

0*
*

-1
3.

41
**

-1
7.

69
**

-1
7.

01
**

16
.3

1*
*

4.
63

*
11

.3
2*

*
L 6×

T 3
0.

61
**

1.
99

**
-1

8.
79

**
-2

1.
17

**
-1

6.
29

**
29

.8
8*

*
0.

84
**

2.
91

**
-1

3.
41

**
-1

7.
69

**
-2

4.
05

**
-2

5.
52

**
-4

.17
1.9

6
L 6×

T 4
-6

.1
5*

*
6.

21
**

-1
8.

12
**

-2
0.

52
**

-2
1.

65
**

34
.4

8*
*

-5
.0

3*
*

-2
.9

1*
*

-1
3.

85
**

-1
8.

10
**

-2
7.

55
**

18
.8

2*
*

13
.5

2*
*

20
.7

8*
*

L 6×
T 5

-0
.3

7*
*

-0
.24

-1
.6

2*
*

-1
.6

2*
*

-1
.4

8*
*

1.
91

**
1.

17
**

3.
77

**
-1

8.
51

**
-1

8.
51

**
18

.28
27

.1
9*

*
30

.7
1*

*
39

.0
6*

*

* 
Si

gn
ifi

ca
nt

 a
t 5

 p
er

 c
en

t l
ev

el
, *

* 
Si

gn
ifi

ca
nt

 a
t 1

 p
er

 c
en

t l
ev

el
.

D
F 

– 
D

ay
s t

o 
fir

st 
flo

w
er

in
g,

 P
H

 – 
Pl

an
t h

ei
gh

t, N
PT

 –
 N

um
be

r o
f p

ro
du

ct
iv

e t
ill

er
s p

er
 pl

an
t, P

L 
– 

Pa
ni

cl
e l

en
gt

h,
 F

G
P 

– 
Fi

lle
d g

ra
in

s p
er

 p
an

ic
le

, H
G

W
 –

 H
un

dr
ed

 gr
ai

n 
w

ei
gh

t, G
L-

G
ra

in
 le

ng
th

, G
B 

– 
G

ra
in

 br
ea

dt
h,

 G
LB

R
 –

 G
ra

in
 L

/B
 ra

tio
, K

L 
– 

K
er

ne
l l

en
gt

h,
 K

B
 –

 K
er

ne
l b

re
ad

th
, K

LB
R

 –
 K

er
ne

l L
/B

 ra
tio

, G
Y

D
 –

 G
ra

in
 yi

el
d 

pe
r p

la
nt

, H
B

 –
 H

et
er

ob
el

tio
sis

;
SH

 –
 S

ta
nd

ar
d 

he
te

ro
si

s.



Heterobeltiosis and Standard Heterosis for Yield and Yield Component Traits in Rice 646

Satheeshkumar (2005), Vaithiyalingan and Nadarajan
(2010), Krishna et al. (2011), Latha et al. (2013) and
Ammar Gholizadeh Ghara et al. (2014) stressed the need
for computing standard heterosis for commercial
exploitation of hybrid vigour. Hene, for the evaluation of
hybrids, standard heterosis is to be given more importance
rather than heterobeltiosis.

The hybrids L4/T5 and L3/T3 exhibited highly
significant and positive values for grain yield per plant in
standard heterosis. They also recorded significant and
positive standard heterosis for the traits viz., number of
productive tillers per plant, panicle length, filled grains
per panicle, grain length, grain L/B ratio, kernel length
and kernel L/B ratio. The hybrids L5/T4 and L5/T5 showed
significant and positive standard heterosis for nine other
characters. The hybrids L1/T4, L2/T3, L3/T3, L4/T1 and
L4/T5 also showed significant and positive standard
heterosis for eight other traits. Hence, it may be concluded
that, L4/T5­ and L3/T3 can be rated as best hybrids and
the hybrids L1/T4, L2/T3, L4/T1, L5/T4 and L5/T5 can be
rated as better hybrids based on the magnitude of
heterosis.
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