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The study involves 29 parents and their 92 Filaid out in RBD with three
replications. ANNOVA for all the traits were found significantly variable at
varying levels of significance. Highest heterobeltiosis of -10.22% for days to
heading, 26.80% for grain yield and 25.46% for thousand grain weight were
exhibited by BHU 31 x BHU 3, 6HPYT 416 x HUW 510 and HPVS 2 x BHU 3.
Thus selection for these traits would be beneficial for indirect selection of grain
yield. The crosses HPVS 1 x HUW 510, BHU 3 x BHU 6, 7THPAN 76 x BHU 3
and 6HPYT 407 x HD 3118 should be considered for the selection of homozygous
lines in segregating generations with highest grain number per ear and biomass.
Since these traits are controlled by additive genetic variance and biomass is
significantly and positively associated with grain yield hence grain yield may
improve. Grouping of top five cross combinations for five different yield
contributing traits were made however; no F; alone gave satisfactory performance
among all traits but it was observed that BHU 3, BHU 6 and BHU 35 were
common parents which produced top Fys for most of the traits.

Introduction

Wheat

improvement
collaboration with  National

(Ortiz et al., 2008). Climate change may
affect wheat production through heat stress,
elevated carbon dioxide concentration and
more variable precipitation resulting in altered

programmes  in
Agricultural

Research Centres and CIMMYT has made a
significant progress but the production has hit
the plateau since last few decades. Wheat is
expected to suffer most among major crops
from rising temperatures (particularly night
time temperatures) in low-latitude countries

crop development and a need to change
farming practices (such as different sowing
dates or more irrigation). With increasing
drought incidences and water scarcity, wheat
is likely to be grown increasingly under
rainfed conditions, since among the major
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staple crops it is the most drought tolerant and
water use efficient (Ortiz et al., 2008).
Utilization of heterosis is more attractive than
conventional plant breeding methods, which
obtain lower yield gain (1 % per year) in the
north western plains zone - the bread bowl! of
India. Wheat consumption worldwide is
estimated to cross 817million tonnes by 2030
and production would need to increase at
22.6-43.6% in different countries at the
current production level to meet the demand
(Zhang et al., 2007) and one way to achieve
this is through heterosis breeding. In this
context, exploiting hybrid vigour at
commercial level is considered as promising
path that offer a significant means of
overcoming food shortages because of yield
heterosis (Singh et al., 2004). To fulfil the
increasing demand of world population,
wheat production and productivity must be
increased. In a self-pollinated crop like wheat,
the utilization of heterosis depends mainly
upon the direction and magnitude of heterosis.
Studies of heterobeltiosis provide useful
information about combining ability of the
parents and their usefulness in breeding
programmes (Sharma et al., 1986; Borghi et
al., 1988). Keeping in view the above
perspectives, the present investigation aims to
estimate heterobeltiosis for yield contributing
characters in wheat to suggest superior F;
hybrids for varietal development, correlation
analysis of various yield contributing
characters.

Materials and Methods

The experiment was carried out at the
Agricultural Research Farm, Institute of
Agricultural ~ Sciences, Banaras Hindu
University, Varanasi during two Rabi seasons
2015 and 2016. For formulating valuable
information 29 wheat (Table 1) germplasm
lines were provided by the Department of
Genetics and Plant Breeding, Institute of
Agricultural ~ Sciences, Banaras Hindu

University for the study of heterosis and to
carry out statistical analysis for vyield
contributing parameters. The experiment was
performed in a randomised block design
having three replications. The row length was
1 m with 2 rows. Row to row distance was
maintained at 23 cm. Recommended
agronomic practises were followed to raise
the crop. Crosses were made among parents
in 2015. Fy5 crosses (Table.4) along with their
parent were sown in 2016 crop season for
evaluation. Observations were made on days
to heading, canopy temperature, NDVI,
SPAD, biomass, grain yield, grains per ear,
thousand grains weight and plant height.

ANOVA was done for partitioning the total
variation into variation due to treatment and
replication as per Panse and Sukhatame
(1967). It is worked out to test the
significance of ‘F’ and ‘t’ test. It was carried
out according to the procedure of Randomised
Block Design for analysis of each character as
per methodology of Fisher and Yates (1938).
It facilitates in dividing the total variance into
phenotypic, genotypic and environmental
variance. Estimation of genetic parameters
viz., genetic variability (mean, range,
component of variance, standard error, broad
sense heritability and genetic advance was
made followed by Correlation analysis and
the amount of heterobeltiosis.

The Correlation analysis (as Correlation
coefficient)y and  Heterobeltiosis  was
calculated as follow:

Correlation coefficient

It is represented as ‘r’ and was used to
measure the association between two
attributes and this was computed in terms of
genotypic and  phenotypic  correlation
coefficient based on variance and covariance
which are given below:
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Genotypic correlation coefficient

It was calculated by the formula as suggested
by Robinson et al., (1955)

Genotypic covariance of x and y

rg(x.y):“‘" (Genotypic var.(x).Genotypic var.(y)

Where rg(X.y) = genotypic correlation

coefficient between x and y.

Phenotypic correlation coefficient

ro(X.y)=

Phenotypic covariance of xand y

+/(Phenotypic var.(x).Phenotypic var.(y)

Where ry(x.y) = phenotypic correlation
coefficient between x and y.

Test of significance

The significance of correlation coefficient
was tested with the help of ‘r’ wvalue
(statistical table by Fisher and Yates, 1963) at
(n-2) df at 5% and 1% level of significance. If
the calculated value of correlation coefficient
is greater than the tabulated value of ‘r’ at (n-
2) degree of freedom, the correlation was
considered to be significant where ‘n’ is
number of treatment.

(F1—EF)

4

X 100

Heterobeltiosis = F

Where, BP - mean of better parent

F1_ mean of Fy hybrid.

For testing the significance, Ciritical
Difference (CD) was calculated using the
formula:

CD (Heterobeltiosis) = SE (F, —BP) X t o005
Where, SE = Standard Error formulated as
[2MSE

SEE_m:ﬁJ r

MSR = Mean Sum of Error
r = number of replication

Results and Discussion

Presently, it is being felt that major wheat-
producing zone of India has reached a sort of
saturation level. In this context, exploiting
hybrid vigour at commercial level through
development of hybrid wheat is considered
promising that offer a significant means of
overcoming food shortages because of yield
heterosis (Singh et al., 2004). To fulfil the
increasing demand of world population,
wheat production and productivity must be
increased and hence heterosis is an alternative
approach to increase the productivity.
Therefore the present research was planned to
get information on various cross combinations
made between various genotypes under
following heads:

Analysis of variance

The analysis of variance (carried out through
SAS version 9.2) showed highly significant
variation for all the characters indicating the
presence of considerable differences among
genotypes undertaken in this experiment
(Table.2) It also showed that the parental lines
selected were quite variable, considerable
amount of variability existed among the
hybrids and presence of heterobeltiosis for
most of the characters under study.

Variability

The development of an effective plant
breeding is dependent upon the existence of
genetic variability. The efficiency of selection
largely depends upon the magnitude of
genetic variability present in plant population.
While dealing with variability an insight to
the genotypic and phenotypic component of
variability proves to be useful (Table.2) The
phenotypic coefficient of variation was higher
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than the respective genotypic coefficient of
variation (Table.3) for grain yield, biomass,
thousand grain weight and indicated that
apparent variation for the characters was not
only due to genotype but also due to
environment and selection may be misleading
for such traits. The observation supported that
there is a good scope of carrying out selection
for these traits. The characters showing
maximum phenotypic coefficient of variation
should be considered while making selection
in spite of environmental influence upto a
certain extent. These reports were supported
by findings of Kalimullah et al., (2012),
Baranwalet al., (2012) Kumar et al., (2014).

Heritability and genetic advance

Heritability in broad sense according to Lush
(1949) is the ratio of total genotypic variance
to phenotypic variance, expressed in
percentage. The estimates of heritability are
more advantageous when expressed in terms
of genetic advance. Johnson et al., (1955)
suggested that without genetic advance the
estimates of heritability will not be of
practical value and he also emphasized the
concurrent use of genetic advance along with
heritability .The heritability estimates coupled
with expected genetic advance as percent of
mean indicate the mode of gene action in the
expression of traits which helps in choosing
an appropriate breeding methodology. High
heritability and high genetic advance indicates
predominance of additive genetic action
(Table.3). High heritability with moderate
genetic advance was shown by biomass
(99.36; 43.31), grains per ear (99.12; 38.93)
suggesting predominance of additive and non-
additive gene action in the expression of these
traits. Traits such as days to heading and
NDVI 2 showed high heritability with poor
genetic advance viz., 98.23; 9.33 and 95.25;
4.89 respectively suggesting the presence of
non-additive gene action in expression of
these traits. Grain yield showed moderate

heritability followed by moderate genetic
advance (76.42; 57.76) suggesting
predominance of additive and non-additive
gene action. These characters can be
improved by mass selection and other
breeding methods based on progeny testing.
Very high heritability (broad sense) was noted
in plant height (99.95%), biomass (99.364),
grain per ear (99.12%), days to heading
(98.23), NDVI 1(98.06%), CT1 (95.31%).
Similar reports were published by Kalimulla
et al., (2009).

Correlation analysis

Correlation coefficient depicts the
relationship between two variables. It is
visualised that yield itself is a complex
inheritance and is governed by several
component characters which are generally
positively associated with yield. Increase in
yield through improvement in one or more
particular set of characters may adversely
affect simultaneous gain for other characters
referred to as genetic slippage. Thus it
become imperative to characterise the nature
and magnitude of association among yield
and yield components which may be helpful
in assigning rational weight to different
component characters during selection.
Correlation may be either due to pleiotropic
action of genes or due to linkage or more
likely both. The information on correlation is
of paramount importance for the plant breeder
to bring about genetic improvement in one
character by selecting the other characters that
is generally correlated (Table.4).

Thousand grain weight (0.181), biomass
(0.618) and plant height (0.246) showed
positive and significant correlation with grain
yield. This was observed that Days to heading
showed significant positive correlations with
NDVI 1 (0.226), NDVI 3 (0.255), SPAD
1(0.197), SPAD 2 (0.184), grains per ear
(0.197) and plant height (0.234). Biomass
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exhibited significant positive correlation with
SPAD 2(0.191). The grains per ear showed
significant and positive correlation with days
to heading (0.197) and NDVI 3 (0.257)
whereas plant height showed significant
positive correlation values with biomass
(0.376), thousand grain weight (0.347) and
grains per ear (0.219). This is supported by
Aycicek and Yildirim (2006), Kumar et al.,
(2012), Zeeshan et al., (2014), Diyaliet al.,
(2015), Avinashe et al., (2015). Hence, these
characters should be given more weightage in
selection programme of high vyielding
genotypes in wheat.

Heterobeltiosis

Heterobeltiosis is the increase or decrease in
the mean value of F; over better parent in
terms of vyield, resistance or tolerance to
insect pest and disease (Fonesca and
Patterson, 1968). In the present experiment
considerable amount of heterobeltiosis in all
15 traits under study was shown by Fis (Table
5). Highest heterobeltiosis was of -10.22%
shown by the F; (BHU 31 x BHU 3) with

better parent as BHU 31 showing DH of 75
followed by F; (BHU 6 x BHU 3) giving
heterobeltiosis of -7.66% with better parent as
BHU 6 showing DH of 74. Highest positive
heterosis of 22.58 % was shown by the F;
(6HPYT 402 x BHU 3). Here we are
considering negative heterobeltiosis because
we need earliness in days to heading so F;
should have less days to heading then its
corresponding parents hence we require
negative heterobeltiosis for this character
exclusively. Maximum heterobeltiosis in
biomass was shown by F; (7THPAN 76 x BHU
3) of 24.50 % with highest negative heterosis
of -27.41 % was given by F; (BHU 31 x BHU
35). Under grain yield heterobeltiosis varies
from highest of 26.80% of F; (6HPYT 416 x
HUW 510) with maximum negative heterosis
of -31.14% was shown by F; (BHU 3 x BHU
35). Maximum heterobeltiosis in thousand
grain weight was exhibited by F; (HPVS 2 x
BHU 3) which is 25.46% while highest
heterobeltiosis was shown by F; (HPVS 1 x
HUW 510) which is 32.27%. Heterosis for
grain yield per ear contributed maximum
towards yield heterosis (Singh et al., 2004).

Table.1 Parents involved in constructing Fis

S.No Parents S.No Parents S.No Parents
1. 6HPYT 402 11. BHU 35 21. HPVS 5
2. 6HPYT 404 12. HUW 234 22. BAAZ
3. 6HPYT 407 13. HUW 468 23. HD 2733
4, 6HPYT 410 14, HUW 510 24. HD 2967
5. 6HPYT 415 15. HUW 669 25. HD 3118
6. 6HPYT 416 16. HUW 712 26. 7THPAN 75
7. BHU 3 17. HPVS 1 27. 7THPAN 76
8. BHU 6 18. HPVS 2 28. 7THPAN 69
9. BHU 28 19. HPVS 3 29. K 8027
10. BHU 31 20. HPVS 4
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Table.2 Analysis of variance for 15 characters of 121 genotypes of wheat

Source df DH CT1 CT2 CT3 | NDVI
1

NDVI
2

NDVI
3

SPAD | SPAD | SPAD

1

2

3

Genotype 120 | 31.40**  3.53* 2.95* 3.65* 62.89* 42.99* 33.50* 6.72** 3.55**  451**
* * * * * *

Replication 2 0.52 0.28* | 1.05* @ 0.26 & 2.33**
* *

Error 240 0.19 0.06 0.15 0.19 0.41

Vg 10.40 1.16 0.93 1.15 20.83

Vp 10.59 1.22 1.08 1.35 21.24

*and ** denote 1% and 5% level of significance respectively.

5.53**

0.70

14.10

14.80

9.47

3.20

10.10

13.30

1.19*

0.37

212

2.49

1**

0.15

1.13

1.29

0.606*

0.14

1.46

1.60

BM
0.05*
*
0.16*

0.021
0.016

0.016

GY TGW

11.67* | 53.86*
*

*

2.00 0.15
1.09 0.32
3.53 17.85
4.62 18.17

GPE

257.61*

*

1.42

0.76

85.62

86.38

PH

197.18*

*

0.16**

0.033

65.716

66.100

df= degree of freedom, DH=days to heading, CT1, CT2, CT3= Canopy temperature readings at three different intervals , NDVI1, NDVI2, NDVI3 = Normalised
difference vegetation (Green seeker) reading at three different intervals, SPAD1, SPAD2, SPAD3= Soil plant analysis development (Chlorophyll content)
readings taken at three different intervals, BM= Biomass(g), GY=Grain yield(g), TGW= thousand grains weight(g), GPE= grains per ear, PH=plant height(cm).
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Table.3 Estimation of Heritability, genetic advance, genetic advance as percent of mean, genotypic coefficient of variation,
phenotypic coefficient of variation for 15 quantitative traits in wheat

DH CT1 | CT2 | CT3 | NDVI1 | NDVI2 | NDVI3 | SPAD1 | SPAD2 @ SPAD3 BM GY | TGW | GPE PH

H 098 095 086 0.86 0.98 0.95 0.76 0.85 0.88 0.91 0994 0.76 098 099  0.999
Hin % 98.23 | 95.31 | 86.14 | 85.67 & 98.06 95.25 75.93 85.17 88.11 91.30 | 99.364 | 76.42 @ 98.27  99.12 | 99.950
GA (5%) 6.59 217 185 2.05 9.31 7.55 5.70 2.77 2.06 2.38 0.257 338 8.63 18.98 16.695
GAM 933 | 1184 | 855 | 8.21 5.96 4.89 5.88 13.32 12.18 9.94 4331 | 57.76 @ 20.73 | 38.93 @ 16.43
GCV (%) 440 540 | 423 4.02 6.21 5.88 5.76 2.98 2.33 2.80 2200 1552 10.16 17.28 8.730
PCV (%) 450 | 560 | 456 @ 4.34 6.27 6.03 6.61 3.23 2.49 2.98 2210 | 17.72 | 10.25 | 17.36 @ 8.761

H=heritability, H in %= heritability in percentage, GA= genetic advance, GAM = genetic advance as percent of mean, GCV=Genotypic coefficient of variation,
PCV=Phenotypic coefficient of variation. DH=days to heading, CT1,CT2,CT3= Canopy temperature readings at three different intervals,
NDVIL1,NDVI2,NDVI3= Normalised difference vegetation index (Green seeker) reading at three different intervals, SPAD1, SPAD2, SPAD3= Soil plant
analysis development (Chlorophyll content) readings taken at three different intervals, BM=Biomass (g),GY=Grain yield(g), TGW= thousand grains weight(g),
GPE= grains per ear, PH=plant height(cm).
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Parameters
DH
CT1

CT2
CT3
NDVI1

NDVI2

NDVI3

SPAD1
SPAD2
SPAD3
BM
GY
TGW
GPE

CT1
-0.001

CT2
0.106
0.14

Int.J.Curr.Microbiol. App.Sci (2020) 9(4): xx-Xx

Table.4 Phenotypic correlation coefficient among 15 quantitative traits in Wheat

CT3
-0.017
0.008

0.081

NDVI1
0.226**
-0.197*

-0.029
-0.049

NDVI2
0.064
-0.102

-0.087
-0.013
0.573**

NDVI3
0.255**

0.240**
0.044
-0.044

0.568**

0.475**

SPAD1
0.197*

0.296**
-0.022
0.239**
0.313**

0.275**

0.470**

*and ** depicts significant value at 5% and 1% level of significance respectively.

DH=days to heading, CT1,CT2,CT3= Canopy temperature readings at three different intervals , NDVI1,NDVI2,NDVI3 = Normalised difference vegetation
index (Green seeker) reading at three different intervals, SPAD1,SPAD2,SPAD3= Soil plant analysis development (Chlorophyll content) readings taken at three
different intervals, BM= biomass(g), GY=Grain yield(g), TGW= thousand grains weight(g), GPE= grains per ear, PH=plant height(cm).
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SPAD2
0.184*
-0.007

0.075
0.049
0.316**

0.312**

0.284**

0.436**

SPAD3
0.052
0.338**

0.228**
0.002
0.008

0.197*

-0.110

0.074
0.382**

BM
0.077
-0.022

0.072
0.021
-0.021

-0.084

-0.054

0.002
0.191*
0.056

GY
0.094
0.082

0.024
0.08
-0.154

0.239**

0.312**
-0.162
0.012
0.066

0.618**

TGW
0.071
0.058

-0.049
0.128

0.261**
-0.079

-0.158

-0.02
-0.079
0.045
0.149
0.181*

GPE
0.197*
-0.128

0.048
-0.095
0.117

0.128

0.257**

0.142

0.051

-0.138
0.197*
0.017

-0.121

PH
0.234**
0

0.089
0.176*
0.101

0.006

0.136

0.162
0.15
0.094
0.376**
0.246**
0.347**
0.219**
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Table.5 Estimation of heterobeltiosis (%) for 5 yield contributing traits in 92 Fys

F1
6HPYT 404 x BAAZ
6HPYT 404 x BHU 3
6HPYT 404 x THPAN 75
6HPYT 404 x HUW 234
6HPYT 402 x 6HPYT 404
6HPYT 402 x HUW 234
6HPYT 402 x BHU 3
6HPYT 402 x THPAN 75
6HPYT 415 x HUW 234
6HPYT 415 x BAAZ
6HPYT 415 x 6HPYT 404
6HPYT 407 x HD 3118
6HPYT 407 x HUW 712
6HPYT 407 x HUW 510
6HPYT 407 x HUW 234
6HPYT 407 x BAAZ
6HPYT 415 x HD 3118
6HPYT 416 x HUW 712
6HPYT 416 x HUW 510
6HPYT 416 x BAAZ
6HPYT 416 x BHU 3
6HPYT 416 x HUW 234
THPAN 76 x HUW 510
7THPAN 76 x HUW 712
THPAN 76 x HUW 234
THPAN 76 x 7THPAN 75

HB (DH)
11.29
15.05
17.74
12.37
19.35
10.45
22.58
12.90
-1.37
0.49
17.74
0.47
-5.97
6.04
3.11
-0.48
0.47
7.10
15.22
9.13
11.16
17.25
13.07
-2.88
0.00
0.00
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HB (BM)
10.99
-14.75
-22.41
0.00
6.49
5.09
-5.45
0.00
7.98
9.70
-21.61
24.24
5.42
-3.56
711
-16.29
-19.20
18.53
-4.38
22.75
18.17
13.43
-16.13
-4.13
20.04
-4.47

HB (GY)
6.83
-13.26
-27.96
-2.93
-16.52
24.93
-1.53
-9.74
-1.45
-8.76
-23.75
18.05
0.33
-14.41
-8.56
-18.31
-2.99
7.98
26.80
-16.82
-17.06
5.47
19.82
-4.08
26.59
-3.29

HB (TGW)
2.30
-3.30
-7.96
-7.81
-3.92
-6.15
10.07
15.22
-17.48
-11.46
2.08
-10.85
-8.63
-17.81
-5.89
-20.29
-12.31
-0.09
-6.04
-9.78
-0.46
-9.01
-8.12
-22.62
-26.95
-24.92

HB (GPE)
-17.75
26.02
-23.31
15.51
-12.50
-10.12
-8.93
-30.63
-0.72
-7.69
-22.03
13.69
-16.57
11.55
24.63
-12.42
13.01
0.58
17.89
1.78
25.77
25.20
-19.13
-27.39
-7.83
-20.00



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

7THPAN 76 x BHU 3

7HPAN 76 x HUW 669

7THPAN 69 x BAAZ

7HPAN 69 x HUW 669
6HPYT 410 x HUW 234

6HPYT 410 x BAAZ

6HPYT 410 x HUW 712

6HPYT 410 x BHU 3

6HPYT 410 x 6HPYT 404

6HPYT 410 x K 8027

HUW 669
HUW 669
HUW 669
HUW 669
HUW 669
HPVS 1
HPVS 1
HPVS 1
HPVS 2
HPVS 2
HPVS 2
HPVS 3
HPVS 3
HPVS 3
HPVS 3
HPVS 4
HPVS 4
HPVS 4
HPVS 5

x BHU 35
x BAAZ

x HUW 510
x HUW 234

x BHU 6

x HUW 234
x HUW 510

x BHU 28
x BHU 28
x BHU 3

x BHU 35
x HPVS 1
x BHU 3

x BHU 35

x HUW 510
x HUW 234
x HUW 510

x BHU 35
x BHU 35

Int.J.Curr.Microbiol. App.Sci (2020) 9(4): xx-Xx

6.74
11.06
0.00
8.08
5.96
5.29
-5.05
-0.92
12.90
9.45
-2.38
6.74
13.07
5.24
-0.95
-1.84
8.55
7.51
0.00
1.93
17.68
0.00
2.78
-5.09
9.55
6.59
14.21
12.68
10.21
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24.50
-11.87
25.62
-18.75
-7.66
22.63
16.37
18.13
4.14
7.13
-20.99
22.56
19.33
-21.22
0.00
17.82
-0.75
-19.02
-12.23
19.77
7.25
1.42
-15.87
-13.21
-3.59
-19.74
-3.05
-20.86
21.58

-30.22
-18.00
-13.74
-6.95
-34.06
-27.35
-26.00
-15.14
-30.97
-28.03
-17.49
1.26
-7.90
-23.13
-21.20
20.54
0.28
-26.89
-12.27
-12.80
7.84
-0.55
-22.66
-26.26
-12.89
-66.50
3.36
21.57
10.18

-13.51
-11.50
-24.19
-15.75
-5.23
-14.02
-21.07
-22.50
-10.23
-0.71
-29.76
8.28
3.32
7.10
-23.71
-1.95
0.80
3.83
-4.03
25.46
-17.57
9.52
-8.73
-17.07
2.16
-24.89
-0.58
-31.95
-15.29

-30.74
-29.13
20.72
-24.09
0.61
9.47
-4.57
16.36
-4.24
-20.00
-27.15
2.96
3.02
-24.69
-6.62
25.69
22.27
-18.93
2.37
8.85
12.94
22.32
23.09
-19.82
22.32
15.28
4.86
-30.00
-21.55



56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

HPVS 5
HPVS 5
HPVS 5
BHU 35
BHU 35
BHU 35
BHU 35
BHU 35
BHU 28
BHU 28
BHU 28
BHU 28
BHU 28
BHU 31
BHU 31
BHU 31
BHU 31
BHU 31
BHU 6
BHU 6
BHU 6
BHU 6
BHU 6
BHU 3
BHU 3
BHU 3
BHU 3
BHU 3
HUW 510

x HUW 510
x HUW 234
x BHU 3
x BHU 28
x BHU 31
x BHU 6

x BHU 3

x HUW 234
x BHU 35
x BHU 31
x BHU 6

x BHU 3

x HUW 234
x BHU 35
x BHU 28
x BHU 6

x BHU 3

x HUW 234
x BHU 35
x BHU 31
x BHU 28
x HUW 234
x BHU 3

x BHU 35
x BHU 28
x BHU 31
x BHU 6

x HUW 234
x HD 2967
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16.33
4.09
6.13
2.82
1.81
4.07
3.16
-4.98
4.23
-1.88
5.63
-4.23
3.29
0.45
-1.41
-5.86

-10.22

0.00
5.88
2.70
5.63
-0.90

-7.66

-3.17
7.04

-2.67
0.90

-4.00
5.53

2744

4.85
-14.77
0.33
-1.88
-10.84
18.18
-23.67
-1.40
-1.70
-26.47
-2.27
3.93
-0.96
-27.41
-4.62
13.39
15.11
-12.04
25.78
-2.78
17.11
4.86
5.07
-4.37
12.72
3.65
-9.66
11.40
-4.17

-18.18
-21.06
-24.99
-13.15
-22.19
-3.43
-23.37
-9.25
-5.27
-27.08
-28.28
-19.77
18.06
-23.24
-17.33
-3.97
-12.44
-29.28
23.45
-20.19
19.13
8.60
-25.30
-21.14
-22.10
-22.61
-20.12
-4.27
-25.16

-3.74
-9.53
-6.51
-4.26
-9.72
-18.04
-12.19
-8.84
-6.47
-9.77
-14.35
9.31
-5.64
-25.24
14.34
-10.86
451
-9.72
-6.98
-7.25
-7.05
-7.73
-4.71
-6.65
6.65
5.13
2.78
-4.71
15.31

1.93
-9.68
-5.17

-24.48
-19.82
-19.39
-17.67
-21.55
-13.36

9.47

10.07
-26.62
-9.46
-17.67
14.80
18.59

4.49
9.62

-26.29

9.62
-2.36
27.92
24.83

-24.48

6.52
4.49
30.12
28.78
3.72



85
86
87
88
89
90
91
92

HUW 510
HUW 510
HUW 510
HUW 510
HD 2733
HD 2733
HD 2733
HD 2733
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x HD 2733
x HUW 468
x HUW 669
x HUW 234
x HUW 468
x HUW 510
x BAAZ

x HUW 234
HB (DH) = heterobeltiosis for days to heading, HB (BM) = heterobeltiosis for biomass, HB (GY) = heterobeltiosis for grain yield, HB (TGW) = heterobeltiosis

4.03 1.27 -11.16
4.03 -25.37 -21.37
8.55 -26.47 -23.94
13.07 -7.06 -7.11
1.45 -25.91 -28.55
8505 -24.79 -19.92
0.00 -20.23 -23.29
7.38 -13.21 -22.23

for thousand grain weight, HB (GPE) = heterobeltiosis for grains per ear.

S.No

4

5

DH

BHU 31x BHU 3

BHU 6 x BHU 3

6HPYT 407 x HUW 712

BHU 31 x BHU 6

HPVS 3 x BHU 35

Table.6 Top 5 crosses for five yield contributing traits

BM

THPAN 69 x BAAZ

BHU 6 x BHU 35

THPAN 76 x BHU 3

6HPYT 407 x HD 3118

6HPYT 410 x BAAZ

GY

6HPYT 416 x HUW 510

THPAN 76 x HUW 234

6HPYT 402 x HUW 234

BHU6 xBHU 35

HPVS 4 x BHU 35

TGW
HPVS 2 x BHU 3
HUW 510 x HD 2967
6HPYT 402x 7THPAN 75
BHU 31 x BHU 28

HPVS 3 x HPVS 1

DH =days to heading, BM=Biomass, GY grain yield, TGW= thousand grain weight, GPE=Grains per ear

2745

-25.47 26.30
-2.03 29.67
-19.81 6.03
-20.78 23.95
-30.04 24.69
-35.99 25.66
-34.77 -2.95
-32.79 12.11

GPE
BHU 3 x BHU 6
HUW 510 x HUW 468
BHU 3 x HUW 234
HUW 510 x HD 2733

6HPYT 404 x BHU 3
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Highly significant differences among the
tested entries were detected for different
traits, indicating wide genetic variability
among studied genotypes for all traits
supported by Saad et al., (2010), Balkan et
al., (2012).

Grouping of top five cross combination under
five different yield contributing traits was
made (Table 6). After analysis it was
concluded that there is no Fis which is giving
satisfactory performance among all the
selected yield contributing traits. But it was
observed that BHU 3, BHU 6 and BHU 35
were the common parents which produced top
F1s for most of the traits.
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