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ABSTRACT

A study was conducted for the assessment of gene action involved in the expression of different yield componentsin bread wheat
by using the Hayman'’s graphical approach. The significant additive variance (D) and dominance variance (H,) indicated that,
expression of thesetraitsis controlled by both additive and non-additive gene action. Among the parents, there was asymmetrical
distribution of positive and negative dominant genes and preponderance of over-dominance type of gene action for all the
studied traitsin both F, and F, generations. Graphical regression analysis for days to 50% flowering, days to maturity, plant
height, effective tillers plant?, grain number spike?, 1000-grain weight and grain yield showed negative intercepts of Wr-\Wr
regression line, indicating over-dominance type of gene action, therefore selection should be delayed to later generations for
these traits. The cultivar DBW 14 for grain yield and NW 2036 for days to 50% flowering, days to maturity, plant height and
effectivetillers plant™* contain maximum dominant genesin both F, and F, generations, therefore these cultivars could be used
asdonorsin wheat breeding programme. Based on the specific combining ability effects the cross PBW343 x K8962 identified
to be a superior candidate for 1000- grain weight and grain yield in F, generation. Therefore, it is suggested that present

findings may be useful in formulating future breeding programme to develop high yielding wheat genotypes.
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Wheat isone of themajor cereal cropsandiswidely
cultivated under different agro-climatic conditions
throughout the world and provides about 20 per cent of
protein to mankind. In India, wheat covers an area of
29.72 million hectares with 98.61 million tonnes
production during 2017-18 (Anonymous, 2018).
However, this crop offers opportunities of a quantum
jump in production by accelerating its yield potential
through genetic manipulation. These gains can be realized
by utilizing vast and enormous magnitude of genetic
variability available in the crop for which no efforts
should be spared. Genetic improvement in any crop
results from creating variability and selecting the
desirable recombinants to be released as a variety. The
genetic improvement largely depends upon the nature
and magnitude of components of genetic variances
involved for grain yield and its related traits. Among
biometrical techniques,diallel analysisis considered as
most suitable asit provides maximum information related
to genetic analysisand other parametersfor formulation
of suitable breeding strategies. Improving quantitative
traitslike grainyield and its contributing traitsin wheat
breeding program requires aspecific breeding approach
dueto the genetic complexity of thesetraits. Therefore,
therecognition of thesetraitsand the parameters, which
are mainly under polygenic control, involves the use of
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principles of quantitative inheritance for formulating
breeding approachesinwheat. Diallel analysisalso gives
opportunity to the plant breeders to choose the most
efficient selection method by allowing them to estimate
several genetic parameters. The present study was
designed with the objectiveto draw information on nature
and type of gene action controlling various yield
componentstraitsin F and F, generationsin bread wheat.

MATERIALS AND METHODS

The plant material consisted of 13 diverse bread
wheat genotypes viz,, (1) NW 1014, (2) NW 2036, (3)
PBW 502, (4) PBW 343, (5) K 8962, (6) HI 1563, (7)
DBW 14, (8) RAJ 3765, (9) RAJ 4120, (10) HP 1744,
(12) UP 2490, (12) UP 2425 and (13) CBW 38 which
were planted at main experimental station of Narendra
Deva University of Agriculture and Technology,
Kumarganj, Faizabad (U.P) during rabi 2012-2013. The
crosses among the parental lines were performed
following 13x13 half diallel mating design during main
season. During off-season, F, seed of 78 crosses were
planted at | ARI- Regional Research Station, Wellington,
Tamil Nadu for generation advancement. Inthe next crop
season (rabi, 2013-2014), the experimental material
comprising 13 parents along with their 78 F, and 78
F,were eva uated following arandomized block design
with three replications. Each genotype was planted in a



Utilization of Hayman'’s graphical approach in wheat

single row plot of 3m length with a spacing of 23 and
10 cm between rows and between plants in a row,
respectively for parents and F,s. However, the F,
generation of each crosswas planted in five rows of 3m
length and spacing as mentioned above. All the
recommended agronomic practiceswereadopted toraise
a good crop. The observations were recorded on five
randomly selected plants in parents, 10 plants in F,
generation and 20 plantsin F,generation for daysto 50%
flowering, days to maturity, plant height (cm), number
of effectivetillers plant?, grainsnumber spike?, 1000-
grain weight (g) and grain yield plant*(g). Diallel
analysis was carried out as described by Mather and
Jinks, 1982.The genetic parameters and graphical
analysis (Wr-Vr) was done according to the Hayman
(1954) approach using Windostat version 9.2.
Information about gene action was obtained by plotting
the covariance of each array against its variance. The
slope and position of the regression line fitted to the
array points within the limiting parabola indicated the
degree of dominance and the presence or absence of gene
interaction. The position of regression line on Wr-Vr
graph providesinformation about the average degree of
dominancewhich areasfollows:. (1) Whentheregression
line passes through the origin, it indicates dominance
(D=H,), (2) When it passes above the origin and cut the
Wr-axis, it shows partial dominance (D>H,), (3) When
it passes above the origin, cutting Wr-axis and touching
the limiting parabola, it suggests no dominance and (4)
when it passes below the origin, cut the Vr-axis, it
indicates presence of over dominance.Where, D =
variation due to genetic effects, H,= variation due to
dominance genetic effects, h? = overall dominance
effects. Related statistics of components of variance
included (i) average degree of dominance (H,/D)"?, (ii)
proportion of genes with positive and negative effects
in the parents (H,/4 H,), (iii) proportion of dominant
and recessive genes in the parents, F being in-
significantly different from zero [(4D H,)*>+F]/[(4DH )"
2—F] and (iv) number of groups of genes controlling the
traits and exhibited dominance (h/H,) to work out gene
action for various traits under study.

The estimates of these components of genetic
variation were determined using following formulae as

suggested by Hayman (19544a)
D=V,L,-E
F=2VL, - 4W,L, _2n-2E
f, = V,L, +4V,L, —4W,L, - S=2E

n
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H, = 4VL,—4V,L, - 2E

4(n-1E
h®=4 (ML, —ML,) —=—

The statisticsin the above formulamay be explained
as here under.

VL, = Variance of parents

V. = Varianceof r" array

VL, = Meanvariance of the array

. = The covariance between the parents and

their offspring in the rarray.

W, L, = Meanof covariance between the parentsand
their arrays

VL, = Thevariance of the means of arrays.

Testing of hypothesis
1. Uniformity of (W -V ) wouldindicatethevalidity
of the hypothesis as postulated by Hayman
(19544a) with ungrouped randomization, thismay
betested by using theformulamentioned below

n-2 « (Var.Vr-Var.Wr)2

4 (Var.VrxVar.Wr) - Cov? (Vr.Wr)

With (n-2) degree of freedom where nisthe number
of parents. Significance of t?indicatesthefailure of the
hypothesis.

2

1. Regression coefficient (b)
1
_ Cov(WrVr)?
" Var Vr(n—2)

(Var Wr—b Cov Wr\z’rj’r2

SE(b) = Var Vr(n—2)

Now the significance of b from zero and unity can
be tested asfollows:

HO:b=0

= (b-0) / SE (b)

andHO:b=1

=(1-b) / SE (b)

Thesevaluesaretested against table value of t for n-
2 degree of freedom.

Sandard error of estimates

In order to estimate the accuracy of the above
components of variance, the terms of main diagonal of
the matrix given by Hayman (1954a) with common
multipliers S? was used, where.

S = (1/2) [ Var (Wr- V)]



Theformulabeing

SE. (D) =[S (n° + n¥)/ne]es

SE. (F) =+ [S?(4n° + 20n* — 16 n® + 16 n?) /n%)°S
SE. (H,)=+[S (n° + 41 n* — 12 n*+ 4m?)/nc]°s
SE. (H,) =[S (36 n‘/nf)os

SE. (j2) =[S (16n* + 16m2 — 32 n + 16)/n°]°s

SE.(£) =[S (n¥nd)] 05

After testing the significance of the components of
variation, therelated stati stics of componentsof variance
was cal culated by using the above formulas.

RESULTS AND DISCUSSION

Diallel analysis technique as developed and
illustrated by Hayman (1954) provides information in
early generations on genetic mechanisminvolvedinthe
inheritance of character. Thediallel analysiswascarried
out for seven yield components by adopting analytical
approach in terms of component of genetic variance
along with standard error and related parameters, and is
presented in table 1. The additive genetic variance (D)
wasfound highly significant for threetraitsviz., daysto
50% flowering, plant height and grain number
spike?, indicating that the expression of these traitsis
control by additivetype of geneactioninboth F and F,
generations. Similarly, additive type of gene action in
the expression of days to 50% flowering was reported
by Nayeem (1994); for plant height and grain number
spiker by Kumar et al. (2017); for plant height by Kumar
et al. (2016a). The estimates of dominance
components(H,) were also found significant for daysto
50% flowering, days to maturity, plant height, grain
number spike?!, 1000-grain weight and grain yield
plant*in both F, and F, generations, and for number of
effective tillers plant™ in F, generations,indicating that
the expression of these traits is controlled by the
dominance type of gene action. In previous study,
dominancetype of gene action for theinheritance of days
to 50% flowering and days to maturity was reported by
Nayeem (1994); for plant height, grain number
spike?, and grain yield planttby Kumar et al. (2017);
for effective tillers plant?, by Kumar et al.(2016a).
However, dominance component (H,) was more
predominant than additive component (D) for dl thetraits
under study. Present resultsindicated that both additive
and dominance types of gene action isinvolved in the
expression of these quantitative traits. These findings
were also supported by the earlier results (Dayal et al.,
2003 and Singh et al., 2014) for various yield
componentsinwheat. Sincethe proportion of aleleswith

J. Crop and Weed, 16(1)

Nagar et al.

+ve and —ve effects in parents i.e. H,/4H, is less than
0.25, thereisasymmetry of +veand —veallelesi.e. there
areunequal alelicfrequenciesat all loci.). Asymmetrical
distribution of positive and negative genes among the
parents were also reported by Nayeem (1994) for days
to 50% flowering and days to maturity; Singh et al.
(2014) for plant height, Kumar et al. (2016a) for number
of effectivetillers plant?, grain number per spike and
Kumar et al. (2017) for 1000-grain weight and grain
yield per plant in wheat.

The estimates of average degree of dominance (H,/
D)¥2 were found more than unity for days to 50%
flowering, days to maturity, plant height, number of
effectivetillersplant?, grain number spike?, 1000-grain
weight and grain yield plant™ in both F and F,
generations,indicating the preponderance of over
dominancetype of gene action. Present resultswere also
supported by Kumar et al. (2016a) for days to 50%
flowering, days to maturity, plant height, number of
effectivetillersplant?, grain number spike?, 1000-grain
weight and grain yield plant™.

The proportion of dominant and recessive alleles
among the parents were more than unity for grain
numberper spike and 1000-grain weight in both F, and
F, generationsand for plant heightin F, generation, while
for days to 50% flowering in F, generation, indicating
that there is more of dominant alleles than recessive
alelesinthe parentsfor thesetraits. Similar finding was
also supported by Kumar et al. (20164) for daysto 50%
flowering, plant height and 1000-grain weight,while by
Kumar et al. (2017) for grain number spike™* in F;
generation. However, theratio of dominant to recessive
allelesamong the parentswaslessthan unity for daysto
maturity, number of effectivetillersplantandgrainyield
plant*inboth F, and F, generations and for daysto 50%
floweringin F, generation,whereasfor plant heightinF,
generations, reflecting more of recessive alleles than
dominant allelesin the parents for these traits.

Sincethe estimates of ratio for number of gene groups
controlling the traits to exhibit dominance (h%/H,) was
more than unity for grain yield plant™in both F, and F,
generations,there was involvement of more than one
major gene groupsininheritance of thesetraits. Whereas,
for daysto 50% flowering, daysto maturity, plant height,
number of effectivetillersplant?, grain number spike?
and 1000-grain weight,this ratio was less than unity in
both F, and F, generations thus indicating the
involvement of single gene group. Similarly, for grain
number spike! (Kumar et al., 2015),days to 50%
flowering, daysto maturity, plant height and grainyield
(Kumar et al., 2016a) reported theinvolvement of single
gene group in inheritance of these traits.



Utilization of Hayman'’s graphical approach in wheat

Apnnosdsal ‘spm| Aljiqedo.d 94T 9 %G 18 WeOHIUBSS 4 ‘x BION

12 61 Z1 4 22 8T 0e ot 15 Zs €e o ey €5 % (su) AujigerieH

CHIY)

S0URUILIOP PB1IgIYXS

pue s1iel] ayl |0JUod

9.1 8/T 900 €T0 70 800 0€0  0£0 ¥T'0 rAN0} .T0 900 0T0 210 seuab Josdnolb Jo leauwinN

{H-2n(Hav)H+z("Hav) }

souab aAIsSa2 pue

680 280 0eT ITT ITT IET 680 680 0€0 1T 160 €60 S0'T 080 Jueuiwop 4o uoijodold

(HY/H)

S1094J9 -/+ Y1im sauah

220 €20 220 220 120 120 220 220 12°0 120 €20 220 220 220 Jueuiwop Jo uoiodold

2r(Q/"H) doUeUIWOP

¥0'S 861 108 00'8 18°¢ 8" 18T 18T LT veT A4 1€2 SLT €LT Jo sa.Bap slfeeAyY

06'TF  V6TF  [VeF¥ OT'€EF  /£9F¥ TI9TIF  TZO0F¥ T20F GZ6IF 088IF GLO0F 290F ¥8TF 8T+ &)

#4G60V  x48L'EV  «OWT 0TV x49CLC  ++668 V0 0 xsGS0C  x<OP'9T /2T S0 81T xGT'Z  S1094J8 80URUILIOP |RBAQ

SY'e¥  2§eF  TE9F¥  GL'SF  /GTIF  OTTZF  VOTIF  8E0F  66VEF  9TVEF  9STF  ET'TF  GEEF  TIEEF CH)

¥3l6'GC  xVTOC  xxlTVV ¥+8GEE  x4VCTL x+I80CT  x48E°€  OLT  xETVIT x¥G6VST  x48L°L %95,  x4096T x06'8T 8oUe LleA soUeUILIOd
LLTF  TI8TF  VZEF  65CF  ¥6'ST  €80TF  €50F 6T0F  96LTF  YGLIF 0.0  8S0F 2LTF OLTF

10T S0'T 190 260 «488'8F  x6TS TS0 TS0 48298 /198  F¥T  IPT €9 x4TE9 (Q) soueleA BANIPPY
°q 4 °q 5 4 5 °q 5 4 4 4 5 4 5

®) 1ued sd (®) 1ybeMm aIds sed e d sed (wo) Ainrew Bullemo|]
ppiAueIs ure6-000T Bgunuurei SJo||118A18 YT wbey ue|d o1she@ %05 01sAeQ epwe fed oo

Teaym pea iq ulsiuauodwod pplA pue ppIA urelb Jo)So1siTeIs parep. Bylo pues.olpwe.red o1eusb Jo SseTew s (T a|qel

32

J. Crop and Weed, 16(1)



Nagar et al.

Table 2: Top fivesuperior crosscombination having significant and desir able specific combining ability (SCA)
effectsfor grain yield and yield component in bread wheat

Character Best crossesin F; SCA GCA effects Type of parental  Type of gene
effectsin  of parents combination actionin F,
Fl Pl I:)2
Daysto50% NW 1014 x PBW 343  -4.36** -111x* 418+ High x Low Non additive
flowering NW 1014 x PBW 502 -3.49** -1.11**  2.65%* High x Low Non additive
NW 2036 x PBW 343  -3.49** -0.64**  4.18** High x Low Non additive
UP 2490 x UP 2425 -3.29%* -0.55%*  -0.44** High x High Additive
DBW 14 x HP 1744 -3.09** -0.29**  -0.57** High x High Additive
Daysto HP 1744 x UP 2490 -2.84** -0.11 0.31** Averagex Low  NonAdditive
maturity K 8962 x RAJ 4120 -2.53** 0.35%* 0.53** Low x Low Non additive
DBW 14 x UP 2425 -2.51** -0.22* 0.42%* High x Low Non additive
NW 2036 x HI 1563 -2.35%* -1.49**  0.53** High x Low Non additive
DBW 14 x CBW 38 -2.09** -0.22* 0.00 High x Low Non additive
Plantheight ~ DBW 14 x UP 2490 -12.31**  -6.20**  4.44** High x Low Non additive
(cm) DBW 14 x CBW-38 -10.56**  -6.20**  1.08** High x Low Non additive
PBW 343 x UP-2490  -10.12**  -7.43**  4.44** High x Low Non additive
PBW 343 x K 8962 -7.80** -7.43**  4.95%* High x Low Non additive
DBW 14 x HP 1744 -7.60** -6.20%*  -1.44** High x High Additive
Effective NW 1014 x HP 1744  1.38** 0.66** -0.35** High x Low Non additive
tillers PBW 343 x DBW 14  1.19** 1.04** -0.24** High x Low Non additive
plant? NW 1014 x UP 2425  1.11** 0.66** -0.15** High x Low Non additive
NW 1014 x UP 2490  1.07** 0.66** 0.05* High x High Additive
PBW 343 x HI 1563 0.95** 1.04** -0.34** High x Low Non additive
Grains UP 2490 x CBW 38 11.68** 0.72%* -0.41** High x Low Non additive
number PBW 343 x K 8962 10.26** -0.39%*  -4.55%* Low x Low Non additive
spike? NW 2036 x UP2490  9.72** 1.21%* 0.72%* High x High Additive
UP 2490 x UP 2425 9.55%* 0.72%* 1.05%* High x High Additive
PBW 502 x K 8962 9.06%* -0.19 -4,655%* Low x Low Non additive
1000-grain PBW 343 x K 8962 5.65%* 0.62%* -2.02** High x Low Non additive
weight (g) PBW 502 x K 8962 5.40%* 0.57%* -2.02** High x Low Non additive
PBW 502 x HI 1563  4.65** 0.57%* -0.17 High x Low Non additive
UP 2490 x UP 2425 4.57%* 0.21 -0.06 Low x Low Non additive
RAJ 3765 x UP2425  3.75** 0.40%* -0.06 High x Low Non additive
Grainyield PBW 343 x K 8962 6.03** 0.77%* -1.79** High x Low Non additive
per plant (g) UP 2490 x CBW 38 5.18** 0.41** -1.05** High x Low Non additive
PBW-343 x HI 1563  5.13** 0.77%* -0.82%* High x Low Non additive
NW 2036 x UP 2490  4.56** -0.80**  0.41** Low x High Non additive
PBW 502 x K 8962 3.83** 0.39** -1.79%* High x Low Non additive

Note: *, ** Jgnificant at 5% and 1% probability level, respectively

The graphical representation of Wr-Vr graphs (Fig.
1) also supported the results and indicated the over
dominance type of gene action, as the regression line
cuts Wr-axis just below the origin for days to 50%
flowering, days to maturity, plant height, number of
effectivetillersplant?, grain number spike?, 1000-grain
weight and grain yield plant* in both F, and F,
generations. The present results were al so supported by
Chowdhry et al. (2002) and Kumar et al. (2016b) for
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plant height, grain number per spike?, 1000-grain weight
and grainyield plant*; Farshadfar et al. (2013) for plant
height and 1000-grain weight; Kumar et al. (2017) for
days to maturity and grain numberper spike in bread
wheat.

Itisinferred fromthe graphical illustrations (Fig. 1)
that the parents that were closer to the origin possessed
maximum dominant genesand thereforethe cultivar NW
2036 contains more of dominant genesfor daysto 50%
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flowering, plant height, number of effective tillers
plant®; NW 1014 for grain number spike! and grain
yield plant*in both F, and F, generations. Whereas, the
cultivar NW 2036 in F, and PBW 343 in F, for daysto
maturity, HP 1744 in F_ and NW 2036 in F, for 1000-
grain weight possessed maximum dominant genes.

Thecultivar being farthest from the origin contained
more recessive genes and therefore, PBW 502 in F, and
UP2425in F, generation contai ned maximum recessive
genes for days to 50% flowering; HP 1744 in F and HI
1563 in F,generation for days to maturity, UP 2490 in
both F, and F, generations for plant height and grain
numberper spike; K 8962 in F, and RAJ 4120 in F,
generation for number of effectivetillersplant®; K 8962
inF, and HI 1563 in F, generation for 1000-grainweight;
UP 2490 and CBW 38 for grain yield plant™* in both F,
and F, generations. The present findings were also
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supported by the earlier results of various researchers
(Farshadfar et al., 2013; Kumar et al., 2016b and Kumar
etal., 2017) for grainyield and its contributing traitsin
bread wheat.

Thevalueof narrow-sense heritability estimateswere
found moderate to lower for amost all the traits under
study inboth F, and F, generations (Table 1). The narrow-
sense heritability was moderate for days to 50%
flowering (53% and 43%), days to maturity (36% and
33%), plant height (52% and 51%), number of effective
tillers plant? (46% and 30%) whereas low for grain
number spike* (18% and 22%), 1000-grain weight (14%
and 12%) and grain yield plant* (19% and 21%) in F,
and F, generationsrespectively. Therefore, the selection
in early generation for these yield components will be
rewarding. Singh et al. (2014) also reported moderate
estimates of narrow sense heritability for days to 50%
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flowering and plant height while low for grain number
spike?, 1000-grain weight and grain yield plant™; Kumar
et al.(20164) al so reported moderate estimates of narrow
sense heritability for number of productivetillers plant
tin F, generation in wheat.

The specific combining ability providesinformation
about the non-allelic interaction and dominance gene
action. Therefore we selectedtop five crossesout of 78
cross combinations which exhibited significant specific
combining ability effects for grain yield and various
component traits in F generation. In the present study,
the specific combining ability effects (Table 2) revealed
that the best cross NW 1014 xPBW 343 exhibited
highest negative and significant specific combining
ability effectsfor daysto 50% flowering (early flowering
type);HP 1744 x UP 2490 for days to maturity (early
maturity type);DBW 14 xUP 2490 for plant height (short
plant type) in F, generation. Similarly, the cross NW
1014 xHP 1744 exhibited highest positive and significant
specific combining ability effectsfor number of effective
tillers plant®; UP 2490 xCBW 38 for number of grains
spike?; PBW 343 x K 8962 for 1000-grain weight and
grain yield in F generation. These individual crosses
may be further exploited through heterosis breeding to
improve trait(s) of interest in wheat. Present findings
were also supported by Kumar et al. (2016a) for daysto
flowering, plant height, number of productive tillers
plant?, and grain yield; Kumar et al.(2017) for daysto
maturity, 1000-grain weight and grain yield in bread
wheat.

In the present study, best combinations mostly
involved high x low and low x low general combiners
for the studied characters whereas, rarely high x high
general combinerswereinvolved for best combinations
(Table 2). Similar findings were also reported by Singh
et al. (2012) and Kumar and Maloo (2012). Thus, it is
evident that high specific combiners are not always
obtained between high general combinersbut may occur
between low x low or high x low general combiners.
Thismight be probably dueto the presence of dominant
and epistatic gene interactions.The gene action in F,
againgt all the traits can be due to non-additive type of
gene action becausein F, most of the dominance alleles
at most loci will expressin F whichis heterozygous and
also the genotypesused in thisstudy arereleased varieties
having desirable gene combinations..

In general, specific combining ability effects do not
make any significant contribution in the improvement
of self-pollinated crops except wherethereis possibility
of commercial exploitation of heterosis. Breeder's
interest normally, vests in obtaining transgressive
segregants through crosses in order to produce
homozygous lines in self-pollinated crops. Therefore,
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crosses involving high x low general combiners for
different characters may be utilized for obtaining
transgressive segregantsin the next generation resulting
from dominance gene interaction.

The present study demonstrates that both additive
(fixable) and non-additive (non-fixable) components of
genetic variances were involved in governing the
inheritance of amost all the quantitativetraitsin both F,
and F, generations. Therefore, bi-parental mating and/
or diallel selective mating which may allow inter-mating
of the selectsin different cyclesand exploit both additive
and non-additive gene effects could be useful in the
genetic improvement of bread wheat. The Hayman's
graphical approach for days to 50% flowering, days to
maturity, plant height, number effective tillers plant?,
grainnumber spike?, 1000-grainweight and grainyield
plant* showed negative intercepts of Wr-Vr regression
line supported an over-dominant type of gene actionand,
therefore sel ection should be delayed to later generations
for thesetraits. Thosetraits exhibiting dominance or non-
additive type gene effect, methods which will exploit
non-additive gene actions, such as restricted recurrent
selection by way of inter-mating the most desirable
segregants followed by selection or multiple crosses or
bi-parental mating in early segregating generations could
be promising for genetic improvement. Thetraitswhich
show predominance of non-additive gene effects
indicates that the improvement of such trait would be
difficult, assimple pedigree method of breeding will not
be ableto fix the superior linesin the early generations.
In such situation, maintaining considerable
heterozygosity through mating of selected plantsin early
segregating generations could attain maximum gain.
Therefore, few cycles of recurrent selection followed
by pedigree breeding will be effective and useful for the
improvement of yield in such cases in the present
material. The cultivar DBW 14 hol ds maximum dominant
genesfor grainyield plant®, whereas NW 2036 contain
maximum dominant genes for days to 50% flowering,
days to maturity, plant height and number of effective
tillers plant* in both F, and F, generations.Therefore
these cultivars could be used asdonorsfor multipletraits
inwheat breeding programme. Generation advancement
of selected F, crosses showing highest SCA effects and
further hybridization involving parentswith good GCA
into multiple cross combinations might improve grain
yield. Therefore, biparental mating and/or diallel
sel ective mating would be useful to exploit both additive
and non-additive gene effects. Diallel selective mating
systemisagood technique, which delays quick fixation
of gene complexes, and permits break down of linkage,
general fostering of recombination and concentration of
favorable gene complexes into central gene pool by a



series of multiple crosses. The specific combining ability
effectsreveal ed that the cross UP 2490 x CBW 38 could
be an excellent candidate for improving grain yield in
both F, and F, generations. Therefore, it is suggested
that present findings are useful in formulating future
breeding programme to develop high yielding wheat
genotypes.
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