
   
   

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

Indiim J. Genet., 56 (4): 548-552 (1996)
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ABSTRACT

A set of six populations, viz. both parents, Ft, F2, BCt and BC2, derived from the crosses
Kharchia 6S X Raj 3077 and Kharchia 6S X Lok 1 of breadwheatwas evaluated under normal
and saline sodie soils to estimate the type of gene effects for days to flowering, days to
maturity, plant height, and 100-kernel weight. In general, all these traits were
predominantly governed by additive gene effects in both the crosses under normal and
stress environments, though the nonadditive gene effects were also important in some of
the combinations. Hence intermating in early generations followed by selection could be
successfully adopted for improvement of the traits studied.

Key words: Genetic analysis, breadwheat, epistasis, gene effects.

The knowledge of gene effects for different traits plays vital role before starting a
breeding programme for a particular environment in which a crop is ultimately grown.
Genetic studies involving a stress tolerant parent with another high yielding and widely
adapted parent need more attention, because such crosses are expected to offer desirable
genetic variability for a specific stress environment. Therefore, the present investigation
comprising six generations each of two crosses, viz., Kharchia 65 X Raj 3077 and Kharchia
65 X Lok I (female parent highly salt tolerant; male parents moderately salt tolerant, high
yielding and widely adapted) was carried out under normal and saline sodie soils to
estimate the gene effects involved in the inheritance of days to flowering, days to maturity;
plant height, and IOO-kernel weight.

'Present address: Wheat Research Station, Gujarat Agricultural University, Junagadh 362001.
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The experimental material comprised six populations, i.e. both parents, FI, Fz, BCI
and BCz derived from each of the two crosses, namely, Kharchia 65 X Raj 3077 and Kharchia
65 x Lok 1, which were evaluated in randomized block design with three replications during
rabi 1990-91 at S.K.N. College of Agricultural Farm, Jobner under normal (pH 8.4; ECe 3.5
dS/m) and saline sodic (pH 9.1; ECe 8.6 dS/m) soils. Each plot consisted of one row of the
parents and FI, two rows each of BCI and BCz, and four rows of each Fz generation. Each
row was 1.5 m long, 25 em apart with 5 em plant-to-plant distance. Data on five competitive
plants from each plot in the parents and FI, 10 plants per plot in BCI and BCz, and 15 plants
per plot of Fz were used to record four traits (Table 1).

Mather's [1] scaling tests A, Band C were first applied to judge the adequacy of the
additive-dominance model. The adequacy of this model was further conformed by joint
scaling test [2]. For the crosses where XZ values of joint scaling test were significant,
indicating inadequacy of the three-parameter (nonepistatic) model, the estimates of m, (d),
(h), (i), (j) and (l) were calculated following the digenic epistatic model [3].

RESULTS AND DISCUSSION

The scaling tests A, Band C indicated the presence of epistasis for all the traits as at least
one scaling test was significant in both the crosses over environments, except for days to
maturity in both the crosses and for plant height in the cross Kharchia 65 x Raj 3077 in saline
soil; and for 100- kernel weight in Kharchia 65 x Raj 3077 in normal soil, in which none of
the scaling tests was significant. However, the XZvalues of joint scaling test were significant
in all the cases, indicating inadequacy of the additive-dominance model, except for
l00-kernel weight in Kharchia 65 x Raj 3077 in normal soil, where the additive-dominance
model fitted well. This suggested that digenic nonallelic interactions were responsible for
the inheritance of all the traits studied in normal as well as saline sodic soils.

The estimates of m, (d), (h), (0, (j) and 0) obtained on the best-fit model for the traits
studied are presented in Table 1. The additive gene effects for all the traits were significant
in both the crosses over environments, except for days to flowering in Kharchia 65 x Raj
3077 in saline soil. The dominance gene effects were significant for days to flowering in
Kharchia 65 x Lok 1 in saline soil, and for days to maturity in both crosses in normal soil;
for plantheight in Kharchia 65 xRaj 3077 in saline soil; and for 100- kernel weight in Kharchia
65 x Raj 3077 in normal soil and Kharchia 65 x Lok 1 in saline soiL Additive x additive (i)

type of epistatic effects were significant for days to flowering in both crosses over
environments, except Kharchia 65 x Lok 1 in normal soil; for days to maturity in both crosses
in normal soil; and for plant height in Kharchia 65 x Raj 3077 over both environments. The
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additive x dominance (j) type of digenic interactions were significant for days to flowering
and maturity in the cross Kharchia 65 x Lok 1 in both soil types; and for plant height in
Kharchia 65 X Raj 3077 in normal soil. The dominance x dominance (l) type interallelic
interaction effects were significant for days to flowering in the cross Kharchia 65 x Lok 1 in
saline soil; for days to maturity in both crosses in normal soil; for plant height in Kharchia
65 X Lok 1 in normal soil; and for IOO-kernel weight in Kharchia 65 x Lok 1 in saline soil.

The gene effects worked out for these traits byvarious workers indicated the importance
of additive and dominance [4J as well as epistatic effects [5J for days to flowering; additive
and dominance effects for days to maturity [6, 7J; additive [8J and epistatic effects [9, lOJ for
plant height, and additive gene effect for 100-kernel weight [1IJ.

The signs of (h)· and (1) estimates were opposite for days to flowering in the cross
Kharchia 6S X Lok 1 in saline soil; for days to maturity in both the crosses in normal soil; and
for IOO-kernel weight in Kharchia 65 x Lok 1 in saline soil (Table 1). This indicates duplicate
type gene action which would hinder progress in selection.

In most of all the character combinations, additive gene effect was highly significant,
indicating its predominant role in the inheritance of thecharacters studied. However, simple
pedigree breeding will not be able to fix superior lines in early generations, because
nonfixable gene effects (h), q) and (1) were also significant in some of the character
combinations. Under such a situation intermating in early generations followed by selection
may help in exploiting both types of ge~e effects [12, 13J. The X2 values were Significant for
most of the cases, indicating that the digenic epistatic model fits well. However, in some
cases none of the digenic interaction effects was significant. This may be due to the presence
of higher order interactions, linkage, or large sampling error.

REFERENCES

1. K. Mather. 1949. Biometrical Genetics. Methuen and Co. Ltd., London.

2. L. L. Cavalli. 1952. An analysis of linkages of quantitative inheritance. In:
Quantitative Inheritance (eds. E. €. R. Reeve and C. H. Wedelington). HMSO,
London.

3. K. Mather and J. L. Jinks. 1971. Biometrical Genetics. Chapman and Hall Ltd.,
London.

4. M. S. Yadav and I. Singh. 1989. Study of combining ability over environments in
spring wheat. Haryana Agric. Univ. J. Res., 19(3): 240-245.



   
   

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

552 K. B. Kathiria and R. K. Sharma [Vol. 56, No.4

5. R. Singh, R. S. Rana and M. S. Chaudhary. 1989. Genetics of quantitative traits in
bread wheat in normal, saline and sodic soils. Paper presented in Natl. Symp. on
Recent Advances inGenet. and PI. Breed. Res. in India. B.H.U. Varanasi, 15-16 Nov.,
1989.

6. K. N. Singh and R. S. Rana. 1987. Influence of soil alkalinity and salinity on estimates
of heterosis and effects governing some quantitative traits in bread wheat. Indian J.
Genet., 47(1): 76-78.

7. K. M. S. Raghuvanshi, S. P. Singh, S. K. Rao and C. B. Singh. 1988. Diallel cross
analysIs for yield and its components in bread wheat (Triticum aestivum). Indian J.
agric. Sci., 58(10): 789-791.

8. I. Singh and R. S. Paroda. 1986. Partial diallel analysis including parents for
combining ability in wheat. Indian J. Genet., 46(3): 490-495.

9. I. S. Pawar, R. S. Paroda and S. Singh. 1988. Gene effects for six metric traits in four
spring wheat crosses. Indian J. Genet., 48(2): 195-199.

10. D. S. Virk, P. S. Virk and H. S. Aulakh. 1989. Detection of additive, dominance and
epistatic variation using single tester analysis in bread wheat. Indian J. Genet., 49(2):
213-217.

11. A. R. Sawant and K. B. L. Jain. 1985. Gene action for certain quantitative characters
in common wheat in optimal and sub- optimal environments. Indian J. Genet., 45(2):
376-384.

12. A. B. Joshi. 1979. Breeding methodology for autogamous crops. Indian J. Genet., 39:
567-578.

13. K. S. Gill, S. S. Dhillon and K. S. Bains. 1972. Combining ability and inheritance of
yield components in crosses involving Indian and exotic germplasm. Indian J.
Genet., 32: 421-430.


