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Wheat (Triticum aestivum L.) belongs to family
Poaceae (Graminae), is a hexaploid species (2n = 42,
AABBDD) and it contributes about 1/3rd of the total
food grain production (Tandon, J.P.,2000). As wheat is
a self-pollinated crop, pure line selection, mass selection,
progeny selection, or hybridization followed by next-
generation selection is effective for genetic improvement.
A better understanding of the genetic basis of this
variability and character association will improve the
efficiency of wheat crop improvement.Genetic
presumption provides information about how far a
character can be passed down to successive generations.
One of the effective plant improvement techniques is
the availability of good knowledge about heredity and
the genetic yields present in various yield parameters.
Any breeding program eventually aims to increase yield.
Yielding is a complex trait that depends on many factors.
Therefore, related components should be dealt with
simultaneously to improve this trait. Although correlation
values explain the interrelationship between various
characters, the path coefficient analysis as suggested by
Dewey and Lu (1959) divides the amount of
interrelationship into direct and indirect components as
exercised by the dependent character.

MATERIALS AND METHODS
The current experiment was performed at District

Farm, AB Block, B.C.K.V. Kalyani Simanta of West
Bengal, for 2 years during the Rabi season 2015-2016
and  2018-2019 in Randomised Block Design (RBD)

with two replications. Gangetic alluvial sandy loam in
texture with soil pH 6.9 to 7.0 with good drainage facility
was the experimental soil. The -blocks were taken as
replicas and each block was split into forty-nine identical
plots in turn.The research material comprised of 49 wheat
genotypes (Triticum aestivum L.) including 4 check
varieties (Table 1). Five randomly selected plants were
taken per replication for individual genotype to record
data for the characters viz. days to heading (DH), days
to flowering (DF), the days to maturity (DM), plant
height (PH)(cm),  number of tillers  plant-1 (NTP), spike
length (SL)(cm), number of spikelet  spike-1 (NSS),
number of grains spike-1 (NGS),grain weights spike-1 (g)
(GWS), test weight (g) (TW), Yield  plant-1 (YPP)(g)
and grain protein per cent  (GPP)(%). The Statistical
analysis was performed with the assistance of SPAR-1
and STAR software.

RESULTS AND DISCUSSION
Analysis of variance revealed significant variations

between the genotypes against several of the studied
traits.Comparing all the 49 genotypes, PBW 744, UP
2940, DBW 187, HD 3219, K 1502 and WH 1201 were
high yielding ones (Table 2).

Genetic parameters for yield and its attributing
characters

The broad range in mean value was measured in DH,
DF, DM, PH, NTP, NSS, TW, and YPP indicated
variation present among different component characters
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ABSTRACT

Forty-nine genotypes of bread wheat (Triticum aestivum L.) were screened at District farm, AB Block, B.C.K.V. situated at
Kalyani in Nadia district of West Bengal during Rabi season for two years, i.e. 2015-2016 and 2018-2019 following Randomized
Block Design. All the genotypes exhibited a considerable amount of variability for the parameters studied. PBW 744, UP 2940,
DBW 187, HD 3219, K 1502 and WH 1201 were high yielding ones. A closer PCV & GCV was reported for all the characters
except grain weight  spike-1. High PCV, GCV, heritability, GA, GA % of mean was reported for the characters viz., days to
heading, days to flowering, no of tillers  plant-1, grain protein content and yield  plant-1. The yield had a significant positive
association with the number of tillers plant-1, number of grains spike-1 and test weight. The selection of genotypes may be done
with the help of identified traits like the number of tillers plant-1 and test weight.
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Yield attributing traits of bread wheat

(Table 2). The value of the Phenotypic Coefficient of
Variation (PCV) for all traits was stated to be higher
than the genotypical coefficient of variation (GCV)
(Table 3). A broad range of variation between GCV and
PCV was reported in grain weight spike-1, thus the trait
is largely affected by the environment. On the contrary,
for the rest of the traits, a narrow difference between
GCV and PCV was registered indicating that the
environment plays very little role in the expression of
such traits. A high value of GCV and PCV was
documented for the YPP, NTP, DH, DF and GPP. There
were little variability and scope for selection in the
materials for the NSS, TW, DM, TW, SL, and PH having
lower GCV and PCV. Very high heritability was observed
for all the characters except for the NSS which showed
high heritability. This finding corroborates the
observation of Thapa et al. (2019).

The high heritability combined with high genetic
advance were sown by the DH, DF, NTP, GPP, and
YPP(Table 3).High heritability coupled with medium
genetic advance was reported for the PH and NGS. High
heritability with low genetic advance was observed in
DM, SL, NSS and TW indicating the favourable

influence of the environment and therefore selection for
these traits may not be rewarding. High PCV, GCV,
heritability, and GA % of mean was observed in the
characters viz., DH, DF, NTP, GPP and YPP. It indicates
that such characters demonstrated the predominance of
the action of the additive gene. Thereby selection can
be successful for these characters. Similar findings were
also reported by Singh et al. (1999).

Character association
A significant positive correlation was sown by DH,

DF, DM, PH and NSS at genotypic as well as phenotypic
levels (Table 4). The DF showed a significant positive
correlation with DM, PH, SL and NSS at genotypic and
phenotypic levels. It showed a significant negative
correlation with NGS and YPP at both the levels and
with GWS at phenotypic levels. This finding was
corroborated with Mohammadi et al. (2012); Zafarnaderi
et al. (2013) and Shoran et al. (2005). The days to
maturity (DM) were found to have a significant positive
correlation with PH at the genotypic and phenotypic level
and with NSS at a phenotypic levelonly.PH showed a
significant positive correlation with NSS at genotypic
as well as phenotypic levels. PH showed a significant

Table 1: List of  bread wheat genotypes used in the experiment
Sl. No. Genotypes Sl. No. Genotypes

1 UP 2936 26 HUW 802
2 HD 3218 27 DBW 194
3 DBW 189 28 WH 1203
4 HUW 801 29 RAJ 4465
5 JKW 230 30 UP 2940
6 WH 1200 31  RAJ 4462
7 DBW 190 32  HD 222
8 NW 6078 33  HD 1962
9 HD 3221 34  UP 2937

10 WH 1204 35  DBW 191
11 PBW 745 36  DBW 192
12 WH 1105 © 37  K 1502
13 NW 6094 38  PBW 761
14 RAJ 4463 39 PBW 744
15  K 1501 40  DBW 187
16  DBW 193 41  PBW 746
17  DBW 88 © 42  K 0307 ©
18 BRW 3785 43 DBW 188
19 WH 1202 44  HD 3223
20 UP 2939 45  UP 2938
21 RAJ 4464 46 WH 1201
22 BRW 3786 47 HD 3217
23 HD 2967 © 48  K 1503
24  PBW 747 49 HD 3200
25  HD 3219

© Check variety



69J. Crop and Weed, 16(2)

Ta
bl

e 
2:

 M
ea

n 
pe

rf
or

m
an

ce
 o

f d
iff

er
en

t c
ha

ra
ct

er
s a

m
on

g 
th

e 
br

ea
d 

w
he

at
 g

en
ot

yp
es

 fr
om

 p
oo

le
d 

da
ta

 a
na

ly
si

s.
G

en
ot

yp
es

D
H

D
F

D
M

PH
 (c

m
)

N
TP

SL
 (c

m
)

N
SS

N
G

S
G

W
S 

(g
)

TW
 (g

)
G

PP
 (%

)
Y

PP
 (g

)
U

P 
29

36
72

.5
78

11
1.

25
76

.2
3

7.
2

11
.6

4
21

.0
5

47
.7

2
1.

45
38

.4
7

11
.1

7
13

.4
H

D
 3

21
8

74
.7

5
80

11
6

89
.8

5.
63

8.
88

18
.8

5
35

.3
7

1.
14

34
.1

7
11

.6
8

6.
83

D
B

W
 1

89
84

.5
88

.2
5

11
1.

75
85

.1
3

6.
37

10
.9

6
18

.1
2

39
.1

2
1.

14
37

.5
8

12
.1

2
9.

47
H

U
W

 8
01

70
.2

5
77

11
2.

75
85

.9
7

6.
81

10
.1

8
16

.9
1

38
.6

2
1.

3
38

.0
8

9.
14

10
.0

1
JK

W
 2

30
82

.2
5

88
.2

5
11

1.
75

89
.6

9
6.

97
10

.6
8

19
.9

3
39

.4
2

1.
04

35
.0

5
8.

52
9.

59
W

H
 1

20
0

70
.7

5
75

.5
11

2.
5

86
.1

8
5.

88
9.

57
16

.4
4

34
.3

9
0.

87
35

.2
5

13
.1

4
7.

17
D

B
W

 1
90

82
.2

5
87

.5
11

6.
25

89
.5

8
4.

83
12

.4
4

21
.1

6
42

.3
4

1.
77

43
.1

1
13

.3
5

9.
1

N
W

 6
07

8
75

.2
5

81
.5

11
2.

25
93

.5
7

5.
2

12
.2

1
20

.2
43

.9
5

1.
5

37
.3

8
9.

25
8.

79
H

D
 3

22
1

82
87

.7
5

11
2.

25
93

.2
5

10
.0

5
11

.3
9

19
.9

2
35

0.
96

32
.8

6
9.

13
11

.6
1

W
H

 1
20

4
71

.5
77

.2
5

10
8.

25
90

.3
2

5.
92

10
.4

8
19

40
.2

6
1.

38
34

.8
10

.4
9

8.
29

PB
W

 7
45

60
67

.7
5

10
2.

25
80

.7
8

5.
81

11
.3

5
17

41
.2

1.
23

39
.8

8
13

.0
3

9.
64

W
H

 1
10

5©
65

.2
5

73
.5

10
8.

75
86

.8
1

6.
58

11
.0

2
15

.2
4

37
.2

2
1.

46
38

.2
8

10
.2

7
9.

43
N

W
 6

09
4

70
.5

76
.7

5
10

8
92

.0
4

7.
24

9.
64

19
.6

8
44

.3
8

1.
47

39
.2

2
10

.5
2

12
.9

5
R

A
J 4

46
3

60
.5

65
10

4.
5

84
.7

6
5.

12
9.

68
17

.2
40

.8
5

1.
11

37
.3

9
12

.4
4

7.
83

K
 1

50
1

74
61

.7
5

11
2.

25
10

0.
43

5.
8

10
.1

4
19

.0
6

47
.2

9
1.

67
34

.4
4

10
.9

3
9.

67
D

B
W

 1
93

88
.5

92
.5

12
8

91
.0

4
5.

09
10

.1
6

19
.5

3
36

.9
1

0.
99

40
.0

6
13

.1
8

7.
53

D
B

W
 8

8©
72

.5
76

.7
5

11
0.

5
90

.3
7.

09
10

.2
17

.2
1

38
.7

4
1.

48
33

.0
6

14
.0

6
9.

1
B

RW
 3

78
5

70
.2

5
76

.7
5

10
8.

75
93

.9
5

6.
92

9.
39

16
.2

4
45

.3
5

1.
28

34
.5

4
14

.3
9

10
.7

5
W

H
 1

20
2

66
.7

5
75

.7
5

11
0.

25
88

.6
8

7.
22

9.
98

17
.1

5
37

.7
8

1.
23

38
.9

6
14

.0
4

10
.8

1
U

P 
29

39
76

.5
83

.2
5

11
5

86
.1

5
6.

38
10

.5
7

20
.5

6
45

.3
7

1.
22

31
.8

8
11

.2
3

9.
12

R
A

J 4
46

4
76

.5
82

.2
5

11
7

92
.1

8
5.

31
9.

58
19

.9
2

32
.3

9
0.

98
34

.4
8

11
.4

1
5.

91
B

RW
 3

78
6

73
.2

5
80

11
5.

25
94

.9
4

6.
42

11
.5

3
21

.2
1

39
.9

1.
47

34
.9

3
12

.4
6

9.
31

H
D

 2
96

7©
74

.7
5

79
.7

5
11

6.
5

91
.9

8
6.

17
10

.6
7

18
.2

4
40

.7
2

1.
28

39
.8

9
11

.3
1

10
.3

1
PB

W
 7

47
78

.7
5

86
.2

5
11

1.
5

85
.0

6
5.

74
10

.3
4

21
.4

5
38

.2
4

0.
92

30
.5

8
10

.5
6

6.
68

H
D

 3
21

9
58

.5
64

.2
5

10
2

84
.3

9
6.

56
10

.8
9

17
.3

3
48

.8
1

1.
68

40
.9

4
13

.6
4

13
.4

7
H

U
W

 8
02

77
.2

5
80

.7
5

11
6

96
.2

2
5.

83
10

.3
5

19
.1

6
40

.9
1

1.
11

38
.4

8
11

.7
1

9.
19

D
B

W
 1

94
78

.5
85

.7
5

11
6.

5
92

.1
4

5.
47

10
.3

9
18

.5
7

37
.7

9
1.

03
36

.9
2

11
.8

3
7.

66
W

H
 1

20
3

58
.7

5
62

10
4

88
.3

5
5.

8
9.

66
18

.7
3

41
.6

8
1.

13
33

.0
8

11
.9

8.
2

R
A

J 4
46

5
84

88
.2

5
11

6.
75

10
0.

32
5.

98
11

.2
4

20
.6

40
.3

1.
3

35
.1

4
10

.5
5

8.
41

U
P 

29
40

67
72

.5
10

9.
75

90
.1

6.
43

10
.7

2
18

.0
3

52
.9

5
1.

43
43

.9
6

11
.7

1
14

.9
7

R
A

J 4
46

2
66

.2
5

74
11

4.
25

92
.1

2
7.

59
11

.1
7

16
.1

1
31

.2
5

1
36

.9
2

12
.4

4
8.

7
H

D
 3

22
2

70
.5

76
.5

11
4

95
.1

5
6.

34
9.

33
17

.9
9

33
.0

2
0.

94
37

.3
7

12
.4

1
7.

83
H

D
 1

96
2

85
.7

5
90

11
7

96
5.

67
10

.3
5

19
.2

9
44

.5
1.

1
38

.0
4

10
.4

8
9.

62
U

P 
29

37
85

.2
5

88
11

6.
5

94
.9

9
5.

43
10

.8
6

20
.0

7
37

.1
3

0.
91

40
.3

2
10

.3
8.

38
D

B
W

 1
91

66
.2

5
73

.7
5

11
0.

5
88

.3
5.

43
9.

45
18

.7
41

.7
5

1.
38

34
.1

8
11

.1
7

7.
73

D
B

W
 1

92
64

.5
71

.2
5

11
1.

75
89

.1
2

6.
23

11
.3

2
18

.4
4

42
.7

1.
4

35
.5

9
12

.1
9

9.
51

K
 1

50
2

62
.2

5
67

.5
11

1
78

.3
2

7.
38

9.
32

16
.6

44
.7

1
1.

34
40

.0
3

12
.1

2
13

.2
8

C
on

td
.

Tapaswini et al.



70J. Crop and Weed, 16(2)

PB
W

 7
61

50
.2

5
56

.7
5

10
0.

5
75

.5
5

8.
22

9.
52

14
.7

3
40

.3
1

1.
3

33
.5

5
11

.0
7

11
.0

8
PB

W
 7

44
70

.2
5

77
.2

5
11

3.
25

87
.0

7
9.

24
10

.6
7

20
.9

2
50

.3
3

1.
04

40
.3

5
12

.6
3

18
.4

1
D

B
W

 1
87

70
.2

5
76

11
4.

75
92

.1
3

6.
97

10
.6

4
15

.9
9

48
.1

8
1.

41
40

.8
1

10
.3

4
13

.4
8

PB
W

 7
46

65
71

.5
11

6.
75

75
.6

7.
65

9.
79

17
.1

5
36

.0
6

1.
33

43
.1

10
.1

7
12

.6
6

K
 0

30
7©

64
69

11
5.

75
94

.2
7.

34
 1

0.
62

17
.1

1
39

.4
9

1.
17

35
.8

6
9.

67
10

.3
6

D
B

W
 1

88
73

.7
5

80
.7

5
11

5
83

.3
6.

59
9.

92
24

.4
7

39
.8

4
1.

17
35

.6
8

9.
69

9.
51

H
D

 3
22

3
71

.7
5

76
.7

5
11

1.
75

88
.3

9
5.

48
10

.7
9

17
.7

3
42

.6
2

1.
11

42
.3

7
12

.6
9

9.
96

U
P 

29
38

66
.7

5
73

.7
5

11
2.

75
89

.5
4

6.
07

9.
76

16
.9

2
34

.5
7

1.
17

46
.1

5
12

.7
7

9.
76

W
H

 1
20

1
74

79
.7

5
11

6
93

.1
6

7.
72

11
.9

1
21

.9
51

.5
6

1.
27

34
.7

2
11

.7
9

13
.1

6
H

D
 3

21
7

88
.5

90
.5

12
0.

5
96

.1
3

5.
6

10
.5

6
17

.8
2

32
.8

5
1.

17
39

.5
3

12
.6

7
7.

79
K

 1
50

3
84

.7
5

89
.7

5
11

1.
75

94
.8

6
5.

75
10

.4
6

20
43

.0
3

0.
92

36
.9

10
.7

1
9.

17
H

D
 3

20
0

69
.7

5
76

.2
5

11
5.

75
94

.5
8

6.
12

9.
55

18
.3

7
37

.7
4

1.
22

35
.4

11
.9

7
7.

67
G

R
A

N
D

 M
EA

N
72

.4
77

.7
8

11
2.

61
89

.5
7

6.
42

10
.4

5
18

.6
5

40
.7

5
1.

23
37

.3
4

11
.5

6
9.

86
C

.V
.

1.
71

1.
72

1.
01

0.
42

4.
67

2.
26

1.
97

1.
24

8.
63

1.
55

2.
03

4.
45

SE
m

 (±
)

1.
24

1.
34

1.
14

0.
39

0.
3

0.
23

0.
37

0.
51

0.
1

0.
58

0.
23

0.
44

L
SD

 (0
.0

5)
2.

46
2.

66
2.

26
0.

77
0.

6
0.

46
0.

73
1.

01
0.

2
1.

15
0.

46
0.

87

G
en

ot
yp

es
D

H
D

F
D

M
PH

 (c
m

)
N

TP
SL

 (c
m

)
N

SS
N

G
S

G
W

S 
(g

)
TW

 (g
)

G
PP

 (%
)

Y
PP

 (g
)

 T
ab

le
 2

 C
on

td
.

Yield attributing traits of bread wheat

Ta
bl

e 
3:

 G
en

et
ic

 p
ar

am
et

er
s f

or
 y

ie
ld

 a
nd

 it
s a

tt
ri

bu
tin

g 
ch

ar
ac

te
rs

 o
f b

re
ad

 w
he

at
 e

st
im

at
ed

 o
n 

po
ol

ed
 d

at
a

C
ha

ra
ct

er
s

G.
M

M
SS

R
an

ge
 G

.C
.V

.
 P

.C
.V

.
H

er
ita

bi
lit

y 
(%

)
G.

A
.

 G
.A

.  
of

 M
ea

n 
(%

)
D

H
72

.4
1.

22
 5

0.
25

-8
8.

50
11

.6
9

11
.8

2
97

.9
17

.2
6

23
.8

4
D

F
77

.7
8

2.
17

 5
6.

75
-9

2.
50

10
.6

3
10

.7
7

97
.4

16
.8

1
21

.6
1

D
M

11
2.

61
 1

.9
4*

10
0.

50
-1

28
.0

0
4.

25
4.

37
94

.6
9.

59
8.

52
PH

 (c
m

)
89

.5
7

 2
1.

73
**

75
.5

5-
10

0.
43

5.
87

5.
89

99
.5

10
.8

12
.0

6
N

TP
6.

42
 0

.2
9*

*
 4

.8
3-

10
.0

5
15

.6
6

16
.3

4
91

.8
1.

98
30

.8
4

SL
 (c

m
)

10
.4

5
1.

37
**

8.
88

-1
2.

44
5.

21
5.

67
84

.2
1.

03
9.

86
N

SS
18

.6
5

13
.1

1*
*

14
.7

3-
24

.4
7

3.
45

3.
97

75
.5

1.
15

6.
17

N
G

S
40

.7
5

 7
7.

40
**

31
.2

5-
52

.9
5

6.
01

6.
14

95
.9

4.
94

12
.1

2
G

W
S 

(g
)

1.
23

0.
16

**
0.

87
-1

.7
7

6.
64

10
.8

9
50

0.
14

5
8.

13
TW

 (g
)

37
.3

4
36

.8
4*

*
30

.5
8-

46
.1

5
3.

75
4.

06
85

.4
2.

67
7.

15
G

PP
(%

)
11

.5
6

0.
46

**
8.

52
-1

4.
39

11
.6

3
11

.8
1

97
2.

73
23

.6
2

Y
PP

 (g
)

9.
86

8.
10

**
 5

.9
1-

18
.4

1
19

.4
9

20
95

3.
86

39
.1

5
N

ot
es

 : 
**

si
gn

ifi
ca

nt
 a

t 1
%

,*
si

gn
ifi

ca
nt

 a
t 5

%
(D

H
- d

ay
s 

to
 h

ea
di

ng
, D

F-
da

ys
 to

 fl
ow

er
in

g,
 D

M
-d

ay
s 

to
 m

at
ur

ity
, P

H
- p

la
nt

 h
ei

gh
t, 

N
TP

-n
um

be
r 

of
 ti

lle
rs

 p
la

nt
-1
, S

L-
si

liq
ua

 le
ng

th
, N

SS
-n

um
be

r 
of

 s
pi

ke
le

t
sp

ik
e-1

, N
G

S-
 n

um
be

r o
f g

ra
in

s s
pi

ke
-1
, G

W
S-

gr
ai

n 
w

ei
gh

t s
pi

ke
-1
, T

W
- t

es
t w

ei
gh

t, 
G

PP
-g

ra
in

 p
ro

te
in

 p
er

 c
en

t, 
YP

P-
yi

el
d 

pl
an

t-1
)



71J. Crop and Weed, 16(2)

Ta
bl

e 
4:

 G
en

ot
yp

ic
 (G

) a
nd

 P
he

no
ty

pi
c 

(P
) c

or
re

la
tio

n 
am

on
g 

yi
el

d 
an

d 
its

 a
tt

ri
bu

tin
g 

ch
ar

ac
te

rs
 e

st
im

at
ed

 o
n 

po
ol

ed
 d

at
a

C
ha

ra
ct

er
s

D
H

D
F

D
M

PH
 (c

m
)

N
TP

SL
 (c

m
)

N
SS

N
G

S
G

W
S 

(g
)

TW
 (g

)
G

PP
 (%

)
Y

PP
 (g

)
D

H
G

1
 0

.9
44

**
0.

72
0*

*
0.

57
7*

*
-0

.4
88

**
0.

41
3*

*
0.

60
3*

*
-0

.6
46

**
-0

.8
55

**
-0

.3
12

*
-0

.3
98

**
-0

.3
71

**
P

1
0.

93
1*

*
0.

71
0*

*
0.

57
0*

*
-0

.2
78

0.
37

6*
*

1.
36

6*
*

-0
.3

40
*

-0
.4

40
**

-0
.1

11
-0

.1
9

-0
.3

62
*

D
F

G
1

0.
69

3*
*

0.
44

5*
*

-0
.2

19
0.

44
7*

*
0.

54
1*

*
-0

.5
21

**
-0

.0
24

-0
.0

61
-0

.1
84

-0
.3

60
*

P
1

0.
68

5*
*

0.
44

0*
*

-0
.2

13
0.

40
9*

*
1.

30
9*

*
-0

.5
05

**
-0

.6
20

**
-0

.0
65

-0
.1

8
-0

.3
50

*
D

M
G

1
0.

48
9*

*
-0

.2
07

0.
17

3
0.

09
5

-0
.7

66
**

-0
.8

89
**

0.
15

6
-0

.4
92

**
-0

.3
17

*
P

1
0.

47
6*

*
-0

.1
96

0.
15

5
0.

92
0*

*
-0

.5
35

**
-0

.4
28

**
0.

12
9

-0
.0

85
-0

.3
00

*
PH

 (c
m

)
G

1
-0

.2
81

0.
17

8
0.

40
6*

*
-0

.3
58

*
-0

.2
25

-0
.4

14
**

-0
.0

75
-0

.4
51

**
P

1
-0

.2
7

0.
16

5
0.

35
1*

-0
.3

48
*

-0
.1

36
-0

.3
82

**
-0

.0
74

-0
.4

39
**

N
TP

G
1

0.
15

6
-0

.4
19

**
0.

22
4

-0
.0

91
-0

.2
-0

.1
69

0.
80

3*
*

P
1

0.
13

3
-0

.3
52

*
0.

20
6

-0
.0

68
-0

.1
58

-0
.1

6
0.

80
3*

*
SL

 (c
m

)
G

1
0.

65
9*

*
0.

26
3

0.
73

7*
*

0.
31

8*
-0

.1
72

0.
18

4
P

1
0.

52
1*

*
0.

23
5

0.
40

3*
*

0.
24

7
-0

.1
64

0.
15

5
N

SS
G

1
-0

.8
80

**
-0

.5
79

**
-0

.6
48

**
-0

.6
08

**
-0

.8
25

**
P

1
-0

.7
15

**
-0

.9
14

**
-0

.7
52

**
-0

.6
95

**
-0

.6
85

**
N

G
S

G
1

0.
40

7*
*

0.
87

1*
*

-0
.0

59
0.

82
8*

*
P

1
0.

28
1

0.
80

2*
*

-0
.0

63
0.

80
3*

*
G

W
S 

(g
)

G
1

0.
24

4
0.

20
2

0.
24

4
P

1
0.

24
3

0.
11

1
0.

18
1

TW
 (g

)
G

1
0.

65
0*

*
0.

32
5*

P
1

0.
58

2*
*

0.
33

3*
G

PP
(%

)
G

1
0.

00
8

P
1

0.
00

3
Y

PP
 (g

)
G

1
P

1

N
ot

es
 : 

**
si

gn
ifi

ca
nt

 a
t 1

%
,*

si
gn

ifi
ca

nt
 a

t 5
%

Tapaswini et al.



72J. Crop and Weed, 16(2)

Ta
bl

e 
5:

 G
en

ot
yp

ic
 p

at
h 

co
ef

fic
ie

nt
 a

na
ly

si
s s

ho
w

in
g 

di
re

ct
 (b

ol
d)

 a
nd

 in
di

re
ct

 e
ff

ec
ts

 e
st

im
at

ed
 o

n 
po

ol
ed

 d
at

a 
of

 y
ie

ld
 a

tt
ri

bu
tin

g 
tr

ai
ts

 o
n 

yi
el

d.
C

ha
ra

ct
er

s
D

H
D

F
D

M
PH

 (c
m

)
N

TP
SL

 (c
m

)
N

SS
N

G
S

G
W

S 
(g

)
TW

 (g
)

G
PP

 (%
)

Y
PP

 (g
)

D
H

0.
19

9
-0

.4
37

-0
.0

43
0.

02
2

-0
.2

16
0.

03
6

0.
1

-0
.1

04
0.

10
6

-0
.0

33
-0

.0
01

-0
.3

71
**

D
F

0.
18

8
-0

.4
63

-0
.0

41
0.

01
7

-0
.1

64
0.

03
9

0.
09

6
-0

.1
56

0.
14

4
-0

.0
18

-0
.0

01
-0

.3
60

*
D

M
0.

14
3

-0
.3

21
-0

.0
59

0.
01

9
-0

.1
55

0.
01

5
0.

06
8

-0
.1

7
0.

09
7

0.
04

6
0

-0
.3

17
*

PH
 (c

m
)

0.
11

5
-0

.2
06

-0
.0

29
0.

03
8

-0
.2

11
0.

01
5

0.
02

5
-0

.1
07

0.
03

2
-0

.1
22

0
 -0

.4
51

**
N

TP
-0

.0
57

0.
10

1
0.

01
2

-0
.0

11
0.

75
1

0.
01

3
-0

.0
26

0.
06

7
0.

01
3

-0
.0

59
-0

.0
01

 0
.8

03
**

SL
 (c

m
)

0.
08

2
-0

.2
07

-0
.0

1
0.

00
7

0.
11

7
0.

08
6

0.
04

1
0.

07
9

-0
.1

03
0.

09
4

-0
.0

01
0.

18
4

N
SS

0.
31

9
-0

.7
13

-0
.0

65
0.

01
5

-0
.3

15
0.

05
7

0.
06

2
-0

.2
64

0.
36

2
-0

.2
81

-0
.0

04
 -0

.8
25

**
N

G
S

-0
.0

69
0.

24
1

0.
03

3
-0

.0
14

0.
16

8
0.

02
3

-0
.0

55
0.

3
-0

.0
57

0.
25

8
0

0.
82

8*
*

G
W

S 
(g

)
-0

.1
5

0.
47

4
0.

04
1

-0
.0

09
-0

.0
68

0.
06

3
-0

.1
61

0.
12

2
-0

.1
4

0.
07

2
0.

00
1

0.
24

4
TW

 (g
)

-0
.0

22
0.

02
8

-0
.0

09
-0

.0
16

-0
.1

5
0.

02
7

-0
.0

59
0.

26
1

-0
.0

34
0.

29
6

0.
00

3
0.

32
5*

G
PP

 (%
)

-0
.0

39
0.

08
5

0.
00

5
-0

.0
03

-0
.1

27
-0

.0
15

-0
.0

5
-0

.0
18

-0
.0

28
0.

19
2

0.
00

5
0.

00
8

N
ot

es
 : 

RE
SI

D
U

AL
=

 0
.0

28
6*

*S
ig

ni
fic

an
t a

t 1
%

,*
Si

gn
ifi

ca
nt

 a
t 5

%
(D

H
- d

ay
s t

o 
he

ad
in

g,
 D

F-
da

ys
 to

 fl
ow

er
in

g,
 D

M
-d

ay
s t

o 
m

at
ur

ity
, P

H
- p

la
nt

 h
ei

gh
t, 

N
TP

-n
um

be
r o

f t
ill

er
s p

er
 p

la
nt

, S
L-

si
liq

ua
 le

ng
th

, N
SS

-n
um

be
r o

f s
pi

ke
le

t
sp

ik
e-1

, N
G

S-
 n

um
be

r o
f g

ra
in

s s
pi

ke
-1
, G

W
S-

gr
ai

n 
w

ei
gh

t s
pi

ke
-1
, T

W
- t

es
t w

ei
gh

t, 
G

PP
-g

ra
in

 p
ro

te
in

 p
er

ce
nt

, Y
PP

-y
ie

ld
 p

la
nt

-1
)

Ta
bl

e 
6:

 P
he

no
ty

pi
c 

pa
th

 c
oe

ff
ic

ie
nt

 a
na

ly
si

s s
ho

w
in

g 
di

re
ct

 (b
ol

d)
 a

nd
 in

di
re

ct
 e

ff
ec

ts
 e

st
im

at
ed

 o
n 

po
ol

ed
 d

at
a 

of
 y

ie
ld

 a
tt

ri
bu

tin
g 

tr
ai

ts
 o

n 
yi

el
d

C
ha

ra
ct

er
s

D
H

D
F

D
M

PH
 (c

m
)

N
TP

SL
 (c

m
)

N
SS

N
G

S
G

W
S 

(g
)

TW
 (g

)
G

PP
 (%

)
Y

PP
 (g

)
D

H
0.

49
8

0.
09

3
-0

.2
1

0.
00

1
-0

.2
58

-0
.1

31
-0

.2
3

-0
.0

36
-0

.0
79

-0
.0

64
0.

05
4

-0
.3

62
*

D
F

0.
46

4
0.

1
-0

.2
03

0
-0

.1
97

-0
.1

42
-0

.2
2

-0
.0

54
-0

.1
12

-0
.0

37
0.

05
1

-0
.3

50
*

D
M

0.
35

3
0.

06
8

-0
.2

96
0.

00
1

-0
.1

82
-0

.0
54

-0
.1

55
-0

.0
57

-0
.0

77
0.

07
4

0.
02

4
-0

.3
00

*
PH

 (c
m

)
0.

28
4

0.
04

4
-0

.1
41

0.
00

1
-0

.2
51

-0
.0

57
-0

.0
59

-0
.0

37
-0

.0
24

-0
.2

19
0.

02
1

-0
.4

39
**

N
TP

-0
.1

38
-0

.0
21

0.
05

8
0

0.
92

7
-0

.0
46

0.
05

9
0.

02
2

-0
.0

12
-0

.0
91

0.
04

5
0.

80
3*

*
SL

 (c
m

)
0.

18
7

0.
04

1
-0

.0
46

0
0.

12
3

-0
.3

48
-0

.0
88

0.
02

5
0.

07
3

0.
14

2
0.

04
6

0.
15

5
N

SS
0.

68
0.

13
1

-0
.2

72
0

-0
.3

27
-0

.1
81

-0
.1

68
-0

.0
76

-0
.2

36
-0

.4
31

0.
19

6
-0

.6
85

**
N

G
S

-0
.1

69
-0

.0
5

0.
15

8
0

0.
19

1
-0

.0
82

0.
12

0.
10

7
0.

05
1

0.
46

0.
01

8
0.

80
3*

*
G

W
S 

(g
)

-0
.2

19
-0

.0
62

0.
12

7
0

-0
.0

63
-0

.1
4

0.
22

1
0.

03
0.

18
0.

14
-0

.0
31

0.
18

1
TW

 (g
)

-0
.0

55
-0

.0
07

-0
.0

38
0

-0
.1

46
-0

.0
86

0.
12

6
0.

08
6

0.
04

4
0.

57
4

-0
.1

64
0.

33
3*

G
PP

 (%
)

-0
.0

95
-0

.0
18

0.
02

5
0

-0
.1

48
0.

05
7

0.
11

7
-0

.0
07

0.
02

0.
33

4
-0

.2
82

0.
00

3

N
ot

es
 : 

RE
SI

D
U

AL
=

 0
.0

13
1,

 *
*S

ig
ni

fic
an

ta
t1

%
, *

Si
gn

ifi
ca

nt
at

5%
(D

H
- d

ay
s 

to
 h

ea
di

ng
, D

F-
da

ys
 to

 fl
ow

er
in

g,
 D

M
-d

ay
s 

to
 m

at
ur

ity
, P

H
- p

la
nt

 h
ei

gh
t, 

N
TP

-n
um

be
r 

of
 ti

lle
rs

 p
la

nt
-1
, S

L-
si

liq
ua

 le
ng

th
, N

SS
-n

um
be

r 
of

 s
pi

ke
le

t
sp

ik
e-1

, N
G

S-
 n

um
be

r o
f g

ra
in

s s
pi

ke
-1
, G

W
S-

gr
ai

n 
w

ei
gh

t s
pi

ke
-1
, T

W
- t

es
t w

ei
gh

t, 
G

PP
-g

ra
in

 p
ro

te
in

 p
er

 c
en

t, 
YP

P-
yi

el
d 

pl
an

t-1
)

Yield attributing traits of bread wheat



73J. Crop and Weed, 16(2)

negative correlation with TW, NGS and YPP at both
levels. The NTP showed a highly significant positive
association with YPP at genotypic as well as phenotypic
levels. The present findings confirmed with Burio et al.
(2004) and Sharma et al. (2006). The NSS was reported
to be highly significant negatively correlated with the
NGS, GWS, TW, YPP and GPP (%) at both the levels.
The NGS explained a highly significant positive
correlation with TW and YPP at genotypic and
phenotypic levels and with GWS at a genotypic level
only. A highly significant positive correlation was found
between GWS with SL at both genotypic and phenotypic
levels. It showed a significant negative correlation at
both the levels with DH, DM, PH, and NSS. The TW
showed a significant positive correlation with grain YPP
and GPP (%). This finding of the present study was
similar to the report of Khan et al. (2005); Muhammad
et al. (2007) and Yagdi et al. (2009).

A significant positive correlation was also reported
between GPP (%) with the TW at both levels. In the
present investigation, YPP (g) was observed to have a
significant positive correlation with the NTP, the NGS
and TW (g) in both genotypic and phenotypic levels.
This was in accord with the NTP showing coincidence
with Gelalcha and Hanchinal (2013). Positive but non-
significant associations were observed between YPP and
other characters like GWS, SL at both genotypic and
phenotypic levels. It showed a significant negative
correlation at both levels with DH, DF, DM, PH and the
NSS.

Path coefficient analysis
The correlation coefficient of each independent

quantitative character was segmented into a direct and
indirect effect on grain yield. The residual effect was
found low (0.0286 and 0.0131 for genotypic and
phenotypic paths respectively) estimated on pooled data,
which suggested that the number of characters chosen
in the investigation was appropriate for yield
determination of bread wheat (Table 5 and 6). The
genotypic path has been discussed in detail. NTP
imparted the maximum positive direct effect (0.751) on
grain yield followed by the NGS, TW, DH, SL, NSS,
PH and GPP (%) respectively. The DF imparted a
maximum negative direct effect on grain yield followed
by the GWS and DM. The NTP had imparted maximum
positive direct effect along with a significant positive
correlation with yield. DH indicated a high positive direct
effect whereas it showed a significant negative
correlation with yield. The NGS had a high positive direct
effect along with a significant positive correlation with
yield. So, we can go for direct selection for these traits
for yield improvement.

The PH indicated positive direct effect but reported
to have a significant negative correlation with yield. DF,
DM, NTP, NGS, and TW were the causes of negative
correlation. Indirect selection through such traits will
be effective in yield improvement. GPP (%) was reported
to have a positive direct effect and positive correlation
with YPP. The GWS showed a negative direct effect but
a positive correlation with YPP. DF, DM, NTP, SL, NGS,
TW and GPP (%) were the causes of positive
correlation.TW indicated a direct positive effect and
reported to have a positive correlation with yield. Similar
kinds of results were also reported by Singh et al. (2000)
and Rajput (2019).

Thus, in the present investigation, the genotypic
correlation coefficients obtained were reported to be
higher than phenotypic correlation coefficients for almost
all the characters under study. The days to heading (days),
days to flowering (days), days to maturity (days), plant
height (cm) and the number of spikelets  spike-1 attained
a significant negative correlation with yield plant-1 (g)
at both the levels. The number of tillers  plant-1 and test
weight is mentioned as selection criteria as these traits
possessed higher direct effects as well as significant
positive correlations with yield plant-1 (g).
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