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ABSTRACT

Wheat is one of the most important cereal crop both in regard to its antiquity and its use as a source of
human food. It is a major staple food crop of the world. The experimental materials consisted of 36 genotypes
(28 F1s + 8Parents) were sown in Randomized Block Design with 3 replications. The estimated values of
additive genetic component (D̂) were significant for days to 75% heading, But dominance variance (

1Ĥ

) was
significant ear length (cm), no. of grains /ear, 1000 grain weight (g), grain yield / plant (g). In the present
study, correlation coefficients for parents and F1s at phenotypic and genotypic levels among the grain yield
and other characters have been worked out. The grain yield per plant showed positive and highly significant
association with no. of tillers per plant and 1000 grain weight.
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Introduction

Wheat is one of the most important cereal crops in
terms of both its antiquity and utility as a human
food source. It is an important global staple food
crop. It was first cultivated between 10,000 and
15,000 B.C. in ancient Persia, Egypt, Greece, and
Europe. Wheat was grown by the Swiss lake dwell-
ers, and there are traces of its cultivation in China
around 3,000 B.C. Numerous samples of ancient

wheat have been discovered in archaeological exca-
vations. Although the grains of these samples have
been carbonised, the anatomical structure has been
maintained in some situations.Wheat was cultivated
in India more than 5,000 years ago, according to evi-
dence from the ancient ruins of Janno in Eastern Iraq
and the excavations of Mohen - Jo - Daro in India.
Wheat is mentioned extensively in ancient Indian
texts. The Atharva - Veda, which is thought to have
been composed between 1,500 and 500 B.C., alludes
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to wheat grain. Wheat arrived in North America
with Spanish missions in the 16th century, but it was
not until the colonization of the prairies in the 1870s
that North America became a major grain exporter.
Grain output in 2 Kansas quadrupled after grain ex-
ports from Russia ended during the First World
War. Bread wheat has proved worldwide and well
adapted to modern industrial baking products.The
centre of origin of wheat is Asia Minor. Wheat (Triti-
cum aestivum L.) is belonging to poaceae family pres-
ently. Bread wheat is an allohexaploid (AABBDD).
It has an interesting history and is a rare illustration
of how closely related species can combine to form
polyploidy in nature. Combining the tetraploid spe-
cies Triticumturgidum var.dicoccoides (AABB) and
the diploid species Aegilopsquarosa (DD) and then
doubling the chromosomal number resulted in the
evolution of bread wheat. Wheat is a remarkable gift
of nature to mankind as a healthy complement for
human nutritional requirements, containing 12 per-
cent protein, 1.8 percent lipids, 1.8 percent ash, 2%
reducing sugar, 59.2 percent starch, 70 percent total
carbohydrates, and providing 314 kcal/100 g of
food.

The first attempt to partition the genotypic vari-
ance into its components was made by Fisher (1918).
He recognized three components of hereditary vari-
ance: 1) additive 2) dominance and 3) epistasis. In
the presence of epistasis the estimation of additive
(D), dominant (H) and non-allelic component (i, j
and l) of generation mean were calculated by using
six parameter model of Hayman (1958). The type of
epistasis was determined only when dominance (H)
and dominance × dominance (l) were significant,
when these effects had the same sign the effects
were complementary while different signs indicated
duplicate type of epistasis (Kearsey and Pooni,
1956). The correlation aids in determining the rela-

tive value of various yield affecting features, allow-
ing us to identify the most essential yield compo-
nents. It is nearly impossible and impractical to
practice selection for a large number of characters
without attempting correlation, identifying the few
most essential yield components is necessary for
planning and executing a good selection strategy.

Materials and Methods

The present investigation ”Assessment of gene ac-
tion and correlation in F1 generation of bread wheat
(Triticum aestivum L.)” was carried out at Crop Re-
search Farm, Nawabganj, Chandra Shekhar Azad
University of Agriculture and Technology, Kanpur-
208 002 (U.P.) during Rabi, 2018-20. This area falls in
sub-tropical climatic zone. The soil type is sandy
loam. The annual rainfall is about 1270 mm. The cli-
mate of district Kanpur is semi-arid with hot sum-
mer and cold winter. The present investigation com-
prised of 28 F1s developed by crossing 8 lines viz., K
- 9107, HD – 2733, HD – 2888, WH – 1218, K – 1313,
DBW – 187, HD – 3086 and DBW – 107(depicted in
Table 1) following half diallel mating design (Jinks,
1954) and Hayman (1954a, 1954b).  The experimen-
tal materials consisted of 36 genotype (28 F1s +8 Par-
ents) were sown in Randomized Block Design with
three replicationsin timely sown (TS) condition. The
entries were sown in a single row plotof 3 m length
with inter and intra-row spacing of 23 cm and 10
cm,respectively. Recommended agronomic prac-
tices were adopted to raise agood crop.

Results and Discussion

Gene action

The estimate of all the components of  variation
namely Dˆ , Hˆ 1 , Hˆ2 , Fˆ , h2 and Eˆ  along with their

Table 1. Details of genotypes

S.No. Genotype Species Pedigree Placeof origin

1. K-9107 T.aestivum K-8101/K68 CSA, Kanpur
2. HD-2733 T.aestivum ATTILA/3/HUITLE(HUI)/(CARC)CARCOMUN// IARI, NewDelhi

CHEN/(CHTO)CHORLITO/4/ATTILA
3. HD-2888 T.aestivum C306/T. sphaerococcum // HW IARI, NewDelhi
4. WH-1218 T.aestivum KA/NAC//TRCH/3/VORB CCS, Hisar
5. K-1313 T.aestivum HUW468/K9107 CSA, Kanpur
6. DBW-187 T.aestivum NAC/TH.AC//3*PVN/3/MIRLO/BUC/4/2* IIWBR, Karnal

PASTOR/5/KACHU/6/KACHU
7. HD-3086 T.aestivum DBW14/HD-2733//HUW468 IARI, New Delhi
8. DBW-107 T.aestivum TUKURU/INQLAB IIWBR, Karnal
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standard errors and related statistics as
presented in the Table 2. The estimated
values of additive genetic component (
Dˆ ) were significant for days to 75%
heading, number of tillers per plant and
days to maturity  remaining  other  traits
( Dˆ )  were  non - significant, But domi-
nance variance ( Hˆ ) was  significant
for days to 75 %  heading  (days), days
to maturity (days), ear length (cm), no.
of grains /ear, 1000 grain weight (g),
grain yield / plant (g) characters which
were studied. Relatively magnitude of
component was higher than that of( Dˆ)
component values for most of the char-
acters under study indicating role of
both additive and dominance gene ac-
tion with prevalence of dominant gene
action. Similar findings were also re-
ported by Rabbani et al. (2011) and
Ahmad et al. (2016). However, the non-
additive component was more promi-
nent than additive component for all the
traits based on average degree of domi-
nance (more than unity for almost all
characters).

The  estimates  of  average  degree  of
dominance  expressed (Hˆ/Dˆ)0.5 were
higher than unity for most the traits. It
revealed that there was over dominance
effect for these traits. The value of posi-
tive and negative gene proportion (Hˆ2

/ 4 Hˆ1) was less than 0.25 for all the
characters indicating that the distribu-
tion of positive and negative alleles was
asymmetrical in the parents. Similar
findings were also reported by Farhad et
al. (2011) and Sandeep et al. (2018) for
number of tillers. Ratio of (h2/ Hˆ 2) was
obtained  more than unity  for  three
characters those are number of tillers
per plant, ear length and no. of
spikelet’s per ear indicating that more
than one gene group were involved to
control the expression of these charac-
ters. If the value was less than unity, it
indicated the frequent involvement of
single gene group for inheritance of
traits and it may be due to complemen-
tary gene interaction causing depression
in the ratio. T

ab
le

 2
. E

st
im

at
es

 o
f v

ar
ia

nc
e 

co
m

po
ne

nt
s 

an
d

 r
el

at
ed

 p
ar

am
et

er
s 

fo
r 

ni
ne

 c
ha

ra
ct

er
s 

in
 a

 s
et

 o
f 8

 p
ar

en
t d

ia
lle

lc
ro

ss
of

 b
re

ad
w

he
at

C
ha

ra
ct

er
s

V
ar

ia
nc

e 
co

m
po

ne
nt

R
el

at
ed

 p
ar

am
et

er
 (g

en
et

ic
 r

at
io

)
^
D

H
ˆ1

H
ˆ2

Fˆ
h2

Eˆ
(H

ˆ/
D

ˆ)
(H

ˆ/
(4

D
H

ˆ)
0.

5 +
(h

2 /
H

ˆ)
2

0.
5

4H
ˆ)

Fˆ
1(

4D
H

ˆ)
0.

5 -
Fˆ

1

D
ay

s 
to

 h
ea

d
in

g 
(d

ay
s)

45
.4

80
12

**
39

.1
22

36
**

36
.0

56
70

**
-1

9.
01

44
3

0.
09

21
4

0.
33

72
6

0.
92

7
0.

23
0

0.
63

2
0.

00
3

SE
±

3.
58

16
9

8.
23

37
8

7.
16

33
8

8.
46

32
0

4.
80

40
7

1.
19

39
0

D
ay

s 
to

 m
at

ur
it

y 
(d

ay
s)

32
.1

18
96

**
19

.1
11

77
**

17
.6

87
0*

*
-1

3.
05

84
6

2.
03

85
0

0.
36

27
8

0.
77

1
0.

23
1

0.
58

3
0.

11
5

SE
±

2.
31

51
1

5.
32

20
9

4.
63

02
1

5.
47

03
8

3.
10

52
2

0.
77

17
0

Pl
an

t h
ei

gh
t (

cm
)

42
.1

55
41

18
8.

48
84

0
16

4.
58

00
0

-3
.0

03
17

8.
36

01
4

1.
89

34
0

2.
11

5
0.

21
8

0.
96

7
0.

05
1

SE
±

37
.0

17
70

85
.0

98
22

74
.0

35
39

87
.4

69
40

49
.6

51
28

12
.3

39
23

N
o.

of
 ti

lle
rs

/
pl

an
t

6.
22

59
7*

*
  1

9.
79

62
9*

*
16

.4
77

49
**

-1
1.

95
73

5
25

.0
47

86
**

1.
23

17
3*

1.
78

3
0.

20
8

0.
30

0
1.

52
0

SE
±

1.
56

74
6

3.
60

33
7

3.
13

49
3

3.
70

37
7

2.
10

24
2

0.
52

24
9

N
o.

 o
f s

pi
ke

le
t’s

/
ea

r
0.

78
11

6
2.

29
64

1
1.

84
47

9
-1

.2
32

71
2.

00
95

4
1.

62
96

3*
*

1.
71

5
0.

20
1

0.
37

0
1.

08
9

SE
±

0.
72

12
8

1.
65

81
2

1.
44

25
6

1.
70

43
2

0.
96

74
4

0.
24

04
3

L
en

gt
h 

of
 e

ar
 (c

m
)

-0
.0

75
24

1.
64

49
9*

*
1.

75
71

5*
*

-0
.4

73
81

2.
62

05
7*

*
0.

32
76

2*
*

4.
67

6
0.

26
7

0.
19

5
1.

49
1

SE
±

0.
12

74
0

0.
29

28
7

0.
25

48
0

0.
30

10
3

0.
17

08
8

0.
04

24
7

N
o.

 o
f 

gr
ai

ns
/

ea
r

10
.5

69
93

83
.9

91
91

**
71

.3
19

57
**

-0
.2

08
04

8.
12

05
8

8.
69

37
0*

2.
81

9
0.

21
2

0.
99

3
0.

11
4

SE
±

9.
44

76
5

21
.7

18
75

18
.8

95
30

22
.3

23
92

12
.6

71
99

3.
14

92
2

10
00

 g
ra

in
 w

ei
gh

t (
g)

5.
37

16
9

34
.4

26
37

**
33

.7
61

40
**

3.
31

03
0

15
.8

52
50

*
2.

58
39

6
2.

53
2

0.
24

5
1.

27
7

0.
47

0
SE

±
3.

68
46

6
8.

47
04

8
7.

36
93

1
8.

70
65

0
4.

94
21

7
1.

22
82

2
G

ra
in

 y
ie

ld
/

pl
an

t(
g)

5.
90

32
6

24
.8

65
55

*
21

.8
64

98
*

-9
.5

37
84

13
.3

49
32

*
1.

13
20

7
2.

05
2

0.
22

0
0.

43
5

0.
61

1
SE

±
3.

11
75

5
7.

16
67

9
6.

23
51

0
7.

36
64

8
4.

18
15

2
1.

03
91

8

*S
ig

ni
fi

ca
nt

at
 5

%
 le

ve
l; 

**
Si

gn
if

ic
an

ta
t 1

%
 le

ve
l



YADAV ET AL 185

Correlation coefficients analysis

The term “correlation” describes a relationship be-
tween two variables in which the values of one vari-
able change when the values of the other variable
change. Thus, by assessing the degree of association
between two characters, correlation can be used to
discover how two characters differ from one another
or whether two of these characters are related. The
correlation study, from breeder point of view, is con-
cerned mainly with two aspects: 1.) It can be useful
in selecting the plants for such characters which are
not easily observed. 2.) Selection for one character
invariably affects a number of other characters too.
The significance of phenotypic coefficient was tested
against ‘r’ values from ‘r’ Table of Fisher and Yates
(1938)1 for (n-2) degree of freedom where ‘n’ is num-
ber of treatments.

In the present study, correlation coefficients for
parents and F1s at phenotypic and genotypic levels

Table 3B. Phenotypic correlation for nine characters in a set of 8 parents diallel cross of bread wheat

Attributes Days to Days to Plant No. of No. of Ear No. of 1000 grain Grain
75% heading maturity height tillers/ spikelet’s/ length grains/ weight yield/

(days) (days) (cm) plant ear (cm) ear (g) plant
(g)

Days to 75 % heading (days) 1.0000 0.7861** 0.2039* 0.1688 0.0694 -0.0803 0.2153* -0.0594 0.1609
Days to maturity (days) 1.0000 0.3547** 0.0881 0.1109 0.0195 0.1841 -0.0176 0.0973
Plant height (cm) 1.0000 -0.1898 * 0.1263 0.0585 0.1387 0.0077 -0.2569**
No. of tillers / plant 1.0000 -0.1452 0.0999 -0.1402 0.4077** 0.8007**
No. of spikelet’s/ear 1.0000 0.6698** 0.8053** -0.1813 -0.1482
Ear length (cm) 1.0000 0.4786** 0.0403 0.0905
No. of grains /ear 1.0000 -0.2738** -0.1483
1000 grain weight (g) 1.0000 0.4952**
Grain yield/Plant (g) 1.0000

*Significantat 5% level; **Significantat 1% level

Table 3A. Genotypic correlation for nine characters in a set of 8 parents diallel cross of bread wheat

Attributes Days to Days to Plant No. of No. of Ear No. of 1000 Grain
75% heading maturity height tillers/ spikelet’s/ length grains/ grain yield/

(days) (days) (cm)  plant  ear (cm)  ear  weight plant
(g) (g)

Days to 75 % heading (days) 1.0000 0.8057 0.2055 0.1951 0.1917 -0.1205 0.3271 -0.0914 0.1838
Days to maturity (days) 1.0000 0.3700 0.0978 0.2013 -0.0053 0.2524 -0.0456 0.1065
Plant height (cm) 1.0000 -0.2334 0.3150 0.1075 0.2231 0.0252 -0.2891
No. of tillers /plant 1.0000 -0.3040 0.2036 -0.1912 0.1851 0.7808
No. of spikelet’s/ear 1.0000 -0.0414 0.7763 -0.5463 -0.3802
Ear length (cm) 1.0000 -0.1181 0.0502 0.1283
No. of grains/ear 1.0000 -0.5380 -0.2299
1000 grain weight (g) 1.0000 0.3052
Grain yield/Plant (g) 1.0000

among the grain yield and other characters and also
among the other characters themselves have been
worked out. The results obtained are presented in
Table 3A and 3B. Phenotypic correlation coefficient
results are represented as under here:

Days to 75% heading

Days to heading showed positive correlated with
number of tillers per plant (0.1688), days to maturity
(0.7861), and grain yield per plant (0.1609) while it
was negative for ear length (-0.0803), 1000 grain
weight (-0.0594).

Number of tillers per plant

Number of tillers per plant showed positive and
non-significant correlation with days to maturity
(0.0881), ear length (0.0999) and significant correla-
tion with grain yield per plant (0.8007). It had nega-
tive and non- significant correlation with no. of
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grains /ear (-0.1402), no. of spikelet’s per ear (-
0.1452) and significant correlation with plant height
(-0.1898) in Fl generation.

Plant height (cm)

Plant height showed positive and non-significant
correlation with ear length (0.0585) and significant
correlation with days to maturity (0.3547), days to
75% heading (0.2039) while negative and significant
correlation with no. of tillers/ plant (-0.1898), grain
yield per plant (-0.2569).

Days to maturity

Days to maturity showed positive and non-signifi-
cant correlation with number of spikelet’s per ear
(0.1109), number of grains per ear (0.1841) and ear
length (0.0195) and significant correlation with days
to 75% heading (0.7861), plant height (0.3547).

Ear length (cm)

Ear length showed negative and non-significant cor-
relation with days to 75 % heading (-0.0803) in F1
generation while positive and significant correlation
with no. of spikelet’s per ear (0.6698), no. of grains
per ear (0.4786).

Number of spikelet’s per ear

Number of spikelet’s per ear showed positive and
significant correlation with ear length (0.6698), num-
ber of grains per ear (0.8053). Negative and non- sig-
nificant correlation observed for 1000 grain weight (-
0.1813), grain yield per plant (-0.1482), no. of tillers
per plant (-0.1452).

Number of grains per ear

Number of gains per ear showed positive and
highly significant correlation with ear length
(0.4786), no. of spikelet’s per ear (0.8053). Negative
and significant value observed for 1000 grain weight
(-0.2738).

1000-grain weight (g)

1000-grain weight showed positive and highly sig-
nificant correlation with grain yield per plant
(0.4952), no. of tillers per plant (0.4077). It had nega-
tive and significant correlation with no. of grains /
ear (-0.2738).

Grain yield per plant (g)

Grain yield per plant showed positive and highly
significant correlation with 1000 grain weight

(0.4952), no. of tillers per plant (0.8007). It had nega-
tive and significant correlation with plant height (-
0.2569).

In general, genotypic correlation coefficients in
the F1 generation were higher than phenotypic cor-
relation coefficients, indicating a significant inherent
relationship between different pairs of traits in the
wheat genotype. This suggests that the phenotypic
expression of correlation was less attributable to
improvement effects. In the present study, the grain
yield per plant showed positive and highly signifi-
cant association with no. of tillers per plant and 1000
grain weight. Similar findings were also reported by
Iftikhar et al. (2012) and Mecha et al. (2017) for grain
yield per plant. From the perspective of the breeder,
this is a positive indication of crop improvement.
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