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ABSTRACT

Comparison among randomly selected F3 progenies, F% biparental progenies and F4M%
progenies was made to understand the impact on generating variability for yield, harvest
index and another traits in durum wheat. It was observed that biparental mating in F%
generation is able to provide greater variability for selection of plants of high yielding
efficiency with high harvest index. Correlation studies also exhibited that biparental
mating had generated strong character associations with grain yield. Improvement in
increasing the numberof tillers perplantwas found to be difficult. Increase in harvest index
and yield per plant in this study might be due to the elevation in mean of other component
traits as a result of accumulation of desirable genes through biparental mating. Mutation
breeding offered little chances to generate desirable variability for yield.

Keywords: Triticum durum, biparental mating, heritability irradiation, variability.

Pedigree selection from F2 generation and onward in durum wheat has proved little
usefulness during 13 years of researches at Haryana Agricultural University, Hisar (India).
It might be that the single cross F2 generation was not able to generate desired base
population to carry out selection of promising types. Useful initial genetic variation results
in high selection gains. Intermating approach has been favoured to elevate the population
mean and genetic variability in oat, barley and breadwheat [1-3). Mutation breeding
approach has also been suggested for similar purpose [4). Keeping this in view, a
comparison was made among progenies generated through visual selection, biparental
mating and irradiation in F2 generation to know the impact on mean and variance for grain
yield and other traits in durum wheat.

MATERIALS AND METH01)S

The study was conducted with three durum wheat crosses Qfn. XCapeity (Cross I), Qfn.
x BD 2030 (Cross II) and BD 2030 X Jori 69 (Cross III) during 1985-90 at Deptt. of Plant



   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 6
1.

24
7.

22
8.

21
7 

o
n

 d
at

ed
 2

7-
Ju

n
-2

01
7

274 S. K. Sethi et al. [Vol. 55, No.3

Breeding, HAU, Hisar. The varieties involved in crosses are highly diverse for yield and
yield components traits. Fz generation of three crosses were grown during the crop season
of 1987-88. Three populations of each cross were developed by using random selection,
biparental mating and irradiation in Fz. Randomly selected plants were used for making 24
BIPS for each cross using NCI mating design in Fz population. Spikes ofselected plants were
also selfed to get F3 progenies. Half of the selfed seed was also irradiated with 25 kR of
gamma rays to get F3Ml (during 1988-89) and it was further advanced to F4Mz generation.
Finally three populations of each cross namely (i) randomly selected F3 progenies, (ii) Fz
biparental progenies and (iii) F4Mz progenies were evaluated separately using randomized
block design with three replications during 1989-90. Each population had 20 plots per
replication. The plot size was single row of 3 m length. The distance between plots (rows)
was 25 cm and between plants 15 em.

Data for effective tillers per plant, biological yield per plant, harvest index per plant and
grain yield per plant were recorded on five randomly selected plants per plot in each
replication. To compare the populations, the analysis of variance, mean, genotypic
coefficient of variation (GCV), phenotypic coefficient of variation (PCV), heritability (hz)
and genetic advance (GA) were calculated for each character in each population of the three
crosses by using standard statistical procedures. The nature and extent of association
between grain yield and other traits were examined by computing outof simple correlations
in different populations.

RESULTS AND DISCUSSION

The analysis of variance for nine populations generated from three crosses by using
random selection, biparental crosses and F4Mz progenies indicated the significant
differences among the populations for all the four traits under study. The analysis of
variance for three different populations ofan individual cross also showed wide differences
among the populations for all the traits except for effective tillers per plant in Cross II and
Cross III. It emphasised that random selectionseries, biparental mating and F4Mz progenies
had different impact on generating the variability for all the four traits in the present durum
wheat material.

Mean of the biparental progenies (BIPS) was significantly superior over both the F3
progenies developed through random selection and the F4Mz progenies for grain yield per
plant and harvest index in all the three crosses (Table 1). The three populations of each crOss
were not differed significantly for effective tillers per plant. F4Mz progenies showed
Significantly higher mean for biological yield per plant over the other populations of each
cross. Effectiveness of biparental mating approach in generating population of high mean
and variance in breadwheat has been observed while comparing against F3 and F4Mz
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Table 1. Mean, coefficients of variation, heritability and genetic
advance in durum wheat populations

Qfn. xCapeity (Cross I)

Randomly selected F3 progenies

Mean 9.53

GCV 11.47

PCV 16.95

Heritability 45.83

Genetic advance 1.52

F2 biparental progenies
Mean 8.47

GCV 18.00

PCV 21.39

Heritability 70.80

Genetic advance 2.72

Qfn. x BO 2030 (Cross II)

Randomly selected F3 progenies

Mean 8.73

GCV 14.07

PCV 18.45

Heritability 58.15
Genetic advance 1.87

progenies. The superior perfor­
mance of biparental progenies
could be attributed to the
accuInulation of favourable
genes of low frequency spread
over the population, dominance
deviation and epistatic inter­
action in BIPS [3, 5, 61. The
release of concealed genetic vari­
ability by breaking undesirable
linkages might be another rea­
son for increasing mean and vari­
ability of biparental population.

Genotypic and phenotypic
coefficients ofvariation (Table 1)
in BIPs were higher than in
corresponding F3 random
selections and F4M2 progenies
for most of the traits in all the
three crosses. It might be due to
breakage of undesirable
linkages and appearance of new
gene combinations [3, 41. Higher
GCV and PCV of biparental
progenies for different traits
were associated with higher
heritability and genetic advance,
as also reported earlier in
breadwheat [3, 5, 7, 81. It
suggested the predominance of
repulsion phase linkages for
these traits [91. The present
comparison of methods of
creating variability in durum
wheat showed that BIPs offer
better opportunities than
random selection series and
irradiated population for
isolating superior types,
releasing concealed genetic

Populations
and parameter

F2 biparental progenies

Mean

GCV
PCV
Heritability
Genetic advance

F4M2 progenies

Mean

GCV

PCV
Heritability

Genetic advance

Effective
tillers
per

plant

7.21

16.91
22.39

57.05
1.92

9.11

0.00

2.37

-34.52

-0.15

Biological
yield per

plant
(g)

54.73

16.87

19.31

76.29

16.61

51.11

18.10

22.36

65.68

1242

60.33

0.00

13.44
-11.91

-1.99

45.84

19.45

21.84

79.26

17.26

48.40

26.06

27.68

88.66
23.18

Harvest
index per

plant
(%)

40.29

18.08

21.99

67.65

12.34

51.57

23.15

26.95

73.75

21.12

35.66

15.92

21.35
55.60

8.72

43.61

19.96

23.95

69.47

16.10

46.97

21.21
25.86

67.28

17.07

Grain
yield per

plant
(g)

21.67

13.54

17.48

60.01

4.68

28.48

16.11

19.90

65.51

5.50

18.23

12.72

13.62

87.14

5.19

19.78

17.85

20.73

74.09
7.03

22.24
19.97

21.56
85.74

7.92

(Contd.)
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variation and precluding early
fixation ofgenes inhomozygous
lines [3, 4]. Higher phenotypic
standard deviation along with
high variability tend to increase
the expected genetic gain. Thus,
the genetic variability in base
populations would be more
useful than the magnitude of
heritability alone for selecting
the better genotypes [10].

Table 1 (contd.)

Populations

F4M2 progenies

Mean

GCV

PCV

Heritability

Genetic advance

Effective
tillers
per

plant

9.14

0.01

1.89
-48.14

-0.17

Biological
yield per

plant
(g)

(1.).77

0.01

12.33

-10.78

-1.66

Harvest
index per

plant
(0/0)

37.25

0.01

24.46

-35.54

-6.67

Grain
yield per

plant
(g)

17.23

12.72

13.62

87.14

5.19

The irradiation in F2 failed
to generate desirable high mean
and genetic variability. It might
be attributed to the fact that
cummulative nature of the
mutants might be dependent on
many factors such as genetic
architecture of quantitative
traits, the efficiency of mutagen,
the population size studied and
the extent of diversity of parents
used in the cross. The low
heritable variation induced by
gamma rays might be the result
of predominantly cryptic
chromosomal changes and
other induced events of
nonfixable nature. Further, the
genetic variability induced by
radiation was not always of
cummulative in nature [4].

SD 2030 KJori 69 (Cross II)

Randomly selected F3 progenies

Mean 8.01

GCV 17.48

PCV 21.92

Heritability 63.57

Genetic advance 2.45

F2 biparental progenies

Mean 8.54

GCV 21.94

PCV 25.~

Heritability 73.16

Genetic advance 3.16

F2M2 progenies
Mean 8.54

GCV 3.80

PCV 10.53

Heritability 13.53

Genetic advance 0.24

47.50

17.75

23.71

56.08

14.04

51.23

27.08

29.42
84.72

24.39

56.05

20.68
21.10

96.07
23.41

40.46

15.48

22.23

48.53

i0.14

45.61

15.90

20.55
59.91

11.53

35.06
13.07

14.67

79.31

8.40

20.96
18.08

20.06
81.21

7.66

22.84

22.68

24.71

84.26

8.99

19.40

14.39

16.23

78.53

5.09

Correlation studies (Table 2) also demonstrated the significanc of biparental mating
approach as BJPS populations exhibited strong character association between yield and
other characters [3, 5, 6]. New positive and significant correlations appeared between
harvest index and tillers per plant in BIPS progenies of cross I and II. Except for grain
yield/plant and harvest index, irradiated populations showed either negative or no
correlation with other traits under study [4]. Thus the improvement in yield, harvest index
and related traits in durum wheat may be possible by generating desirable variability
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Table 2. Genotypic (G) and Phenotypic (P) correlations in different durum wheat populations

Population/trait Effective tillers Harvest Index Grain yield
per plant per plant per plant

a crr em a crr cm Cl crr cm

Biological yield per plant

Randomly selected G 0.40 0.52 0.39 -0.43 -0.59 0.45 -0.07 0.07 0.78
F3 progenies P 0.37" 0.47" 0.44" -0.60" -0.54" -0.58" -0.33" 0.09 0.58"

F2 biparental G 0.70 0.42 0.72 -0.61 -0.51 -0.62 0.37 0.53 0.72
progenies P 0.56" 0.39" 0.64" -0.58" -0.49" ~0.56" 0.33" 0.47" 0.66"

F4M2 progenies G 0.90 0.17 -0.73 0.00 -0.90 -0.73 0.00 0.00 -0.37
P -0.14 0.08 -0.62" -0.82" -0.84" -0.68" -0.41" -0.36" -0.33"

Effective tillers per plant
Randomly selected G -0.22 -0.06 0.24 0.17 0.15 0.63

F3 progenies P -0.17 -0.14 0.03 0.19 0.15 0.51"

F2 biparental G 0.40 0.33 0.63 0.31 0.69 0.31
progenies P 0.33" 0.23 0.66" 0.20 0.54" 0.21

F4M2 progenies G 0.00 0.23 -0.56 0.00 0.00 0.28
P -0.20 -0.27 -0.45" -0.43" -0.20 0.25

Harvest index per plant

Randomly selected G 0.45 0.34 0.17
F3 progenies P 0.52" 0.27 0.24

F2 biparental G 0.50 0.45 0.84
progenies P 0.52" 0.50" 0.82"

F4M2 progenies G 0.60 0.00 0.31
P 0.54" 0.22 0.38"

"Significant at 5% level, C-Cross.

through biparental mating and subsequent selections. It also suggests that mutation
breeding for the improvement in yield has shown little promise in this material. However,
the mutation breeding may be used for individual character improvement. In the present
study mutated progenies had shown improvement for biological yield in all the three
crosses. The variability of BIPS populations may be used for further selections of economic
value after advancing the generation through SSD method [11].
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