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HETEROSIS AND (COMBINING ABILITY." IN BREAD. WHEAT

M. 5. DUDHAT. B. 5 JADGHNY and K. B, RATHIRIA

Seven diverse cultivars of wheat (Triticum aestivam Linn. vmend, thell})  wens cros
spd In diallel and parents and F1s evaluated for seven quantitative- charactera.” Yisld he
terosis 1o the estent of G4.349%, over mid parent end G403% over botter - paraig -?l;f’ﬂ‘
rocorded. Both generl and specific combining ability were Importont fot all the it
studied. Howevor, non eddiive gene effects weore predominam in the inheritance of grai
yigld and Hs dircer camponantz. WL 7110, M2 8240, and J 5917 fer .[il'ﬂi:'.l-'.}'i.lﬂ.d and "r_l

components and “Lok 1" for carlingss and dwarlness had h::ﬂi‘l an plleiEts:

WLTT

Lok V' end ‘NP B2d4*, x *UP 301, hoving highest Lietorosiz, mean l:-winrman.m.fnn’:l'-desi:;:ﬁh
sen clfects n2ed to be cxploited for higher grain yiokd.

Combining ability studies are use-
ful in classifying parental lines in
terms of their hybird performance. In
self pollinated crops, such studies are
useful in assessing the nicking ability
of the parents and thus aid in selecting

the parents, which when crossed
would give rise to more desirable
segregants. Several high vyielding

varieties of wheat have been developed
in recent years which need evaluation
for their parental usefulness in further
research Programmes to stabilize and
expand the yield ceiling of this crop.
The present investigation, 7x7 diallel
set was, therefore, conducted to deler-
mine heterosis, obtain relative combi-
ning ability effects among parents and
determine components of genetic vari-
ance for grain yield and components
of yield in order to choose parents for
hybridization and 1o plan effective
breeding programme.

MATERIALS AND METHODS

Seven diverse wheat varities (Five
released for different production condi-
tions in different wheat growing zones

of India) and their .21 possible non-

reciprocal single crosses’ were grown
in randomized block ‘design with four
replications during winter 1983 - 24,
Each entry was represented hy a single
row of 25 plants spated at 30 em X
15 cm. Observations on five competi-
tive planis were recorded for grain
vieldplant (g), tillers/plant, grain yield/
spike (g), grains/spike, 1000 grain
weight (g). ‘plant .height' (cm) and
days to flowering. The means of re-
plications were used fo estimate hete-
rosis expressed as percentage increase
or decrease of the Fls over their mid
parents and better parents. Combining
ability analysis was conducted accord-
ing to Model-1, method-2 of Griffing
(1956).

RESULTS AND DISCUSSION

Significant differences among par-
ents as well as hybrids for all- the char-
acters were noticed. Parents ‘vs hy-
brids comparison was significant for
grain yield/plant and 1000 grain weight,
Heterosis to the .extent of 64 34% for
arain vield/plant, 35.25% for grain
yield[spike, 21.00% for 1000 - grain
weight and 19.68Y, for grainsispike was
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recorded (Table 1). Seven crosses
displayed significant positive heterosis
for grain yieldiplant, highest being in
‘WL 711 x Lok 1 followed by 'UP
301 x J 420" end NP 824 x UP 307°
Highest postive hetcrosis for grain
yieldiplant in “WL 711 x Lok 1" and
NP 824 x UP' 301" was accompanied
with high positive heterosis for grain
yield'spike, grains'spike, 1000 grain
weight and tillers/plant.  High hetero-
sis for grain vyield in UP" 301 x J 420°
with poor mean performance was not
accompained with heterosis for. any
other traits except grain yieldispike.
Heterosis for plant height and days to
flowering was of low magnitude. 'Lok
1 x J 391, ‘WL 711 x NP 824" for
dwarfnes exhibited heterosis., There
was some degree of correspondence
bstween per se performance, heterosis
and sca effect for all the seven char-
acters (Table 1). WL 711 x Lox 1°

IVol. 73 ‘No: &
and ‘NP 824 x UP 301’ having highest
per se performance, srgnl!man: sCa
effects and highest heterusis -for grain
yield and majority of cnmgﬂnent Iraits
need 10 be exploited. . Relative " higher
estimates of heterosis ﬂnd sca. effects
were recorded in those CTrosses: whmh
involved diverse F,'IHIBHIS viZ;,: WL 7 (AN
and “Lok 1’ and "NP.824" and. lJ_F' 3{.}1
as determined by phenotyps, bediéree
and place of origin

Combining ability :

Both gea and sca- variances werg
significant for all the characters studied
except gca  for . grain - yield/spike
and sca for grainsfspike .and Htill-
ersiplant indicating the importance
of additive and non additive. genetic
variance (Table 2), However, the ratio
d' geald® sca indicated the pre-
ponderance of non - additive gene

Toble 2 1 Analysis of varicnce for combining ability in o 7 x 7 dialini-cruss in wll'lelat'
Mean squares

Source Grain  Tillars) Grain Graing/  1000-grain Plant Dsys to

af yisld] plant yield/ Spike welght height . flowering

plant spika

Gea 6 24.00* B36* 0.01 095.03* B1.67% 31331* 130.19%*
Sca 21 12.64% 1.32 0.06% 18.26 3.05% 7.03% 5.06%
Errar g1 173 08 0.02 12.30 0.80 3.14 0.88
¢hdgeo/discon 0.06 0.34 — 0.44 o8l | 253 1.08

* Signiticant 2t P = 0.01.

offects for all the characters except
plant height and days to flowering for
which additive gene effects were mare
important confirming the results report-
ed by Yadav and Murty (1976),
Sharma et al. (1978), Jatasra and
Paroda (1979) and Sharma and Ahmed
(1980). This suggests that breeding
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methods enabling the simultaneous
exploitation of both additive and non-
additive gene effects should be adopt-
ed in developing superior wheat vari-
eties.

The relative magnitude "and sign
of gca effects of parents -(Table 3)
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Fable 3
. . 7% 7 digllel gross in wheat

General combining ability effect of porents and mean performance

HETEROSIS AND COMEINING ABILITY

{in parentheses) in o

+Epurco Crain Tillers/ Grain Graing/ 1000-grain Plant Days 1o
. . yield] plant yieldf spike weight heighi: Hlewering
plant spike .

WL 201 1.4 —0.01 2.77¢ — 26044 0.05 657+
G T (19.64)  (10.85) (183)  (54.90) (33.34) {68.40) (74.75)
Lok 1 —0.07 0.16 0.04 —B6.40%* 5.87¢¢ - 532, —4.59%%
I (17.32) (B.32) (2.03)  (39.32) (51,61} (58.70)  (54.75)
WP 824 1.16%¢ 045 0.06 —0.02 1.14%* 11.9G%+ 3.16%%

' (22.16) (11.25) (1.98) {48.87) o 40,700 (23.90) *(BB.50)

J 391 087+ 0 60* -0.02 1.75 —2.08%* 1.85%* 1.60%®
" {18.25) (9.758) {1.93) (52.456) (37.21) {3170y EES.E‘D]
Up 361 —057 —0.18 —0.01 219 - 2264 —4,92% . 262w

(12.60)  {7.15) (1.80)  (5131) {35.08) (58.10) (54.75)

HD 2238 —0.52  —037 0.02 177 - 1a3% _305%  —q.53e8

R . 115.86) . {7.75) {2.08) {5%.4?} (36.72) (60.40% (56.00)
J 420 —2:97%F 14T —0.05 =207 1.06%* - 0.58 —2.59%*

(1033}  (5.60) (1.53)  (42.60) {43.92) (64.40) (54.25)

S E. fgiy  =+040 #0.27 — +1.08 =027 =+0.54 =0.30

- %, oW Sianilicant a1 P=0.05 and P 0.01. respectively,

revealed that *“WL 711', *‘NP 824"
-and *J 391" were good general combi-
ner for grain yieldfplant. “WL 711°
was good general combiner for tillers/
plant and grainsispike also. ‘NP 824
for 1000 grain weight and ‘J 391" for
tillers/plant showed higher gca eftect.
‘Lok 17, *UP 301" and 'HD 2236" had
more favourable genes for dwarfness
and earliness. Of these, ‘Lok 1" exhibi-
ted highest gca effect for 1000 grain
waight, the character for which import-
ance has been emphasized by Sharma
and Knott (1964) and Knott and Talu-
kdar (1971). In the present siudy,
significant positive association be’-
ween perse performance of parents
and their gca effects for all the charact-

ers (r varying from O817*to 0.99°%)
was observed indicating the import-
ance of per se performance while
selecling parents for hybridization,
High gca effects are related 10 additive
genetic effects or additive x additive
interaction effects which represents
the fixable gcnetic components of vari-
_ tion. In view of this, parents ‘WL 711"
‘NP 8247, "J 391" and ‘Lok 1’ appear
to be worthy of exploitation in varietal
iniprnuement_prugramme it is suggest-

ed that population involving these lines
in a multiple crossing programme by
putting them into central gene pool
may be developed for isolating high
vielding lines, ' Further, the varieties/
lines showing good gca for particular
components may be utilized in com-
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ponents breeding for improvement
in particular components, thereby see-
king improvement in yield.

Out of 21 crosses, .B:-had signifi-
cant sca effects for grain yield/plant.
In contrast to gca effects, sca effects
represent dominance and epistasis com-
ponents of variation which are not
fixeble. But if the crosses showing
'high sca involve both the parents
which are also.good general combiners
they :could be .exploited = for varietal
improvement programme. In the pre-
sent study ‘WL 711 x Lok 1’ and “NP
824 x UP 301' gave significant positive
sca effects for grain yield/plant, grain
yield/spike and grains/spike. They were
high x average combinations which
showed presence of considerable addi-
tive x additive interaction variance.
Further, these two crosses having exhi-
bited highest heterosis and mean
performance ‘for vield and majority of
vield components can provide transgre-
ssive segregantes and therefore, be uti-
lized in further breeding programme
to isolate high vielding lines in ad-
vance generations

For characters like days to flower-
ing and plant ‘height, additive genetic
wvariance was predominant, there-
‘fore, pedigree'method can be used for
improvement of these characters. Yield
and -its most important componems
have shown preponderence of non
-additive-gene action, though they also
exhibited considerable amount of addi-
tive genetic variance. Thus, ‘improve-'
.ment of such characters should .be
based on the simultaneous exploitation
of -both additive.and non-additive -com-
‘ponents.of genetic variance. Sharma
and Singh (1976) and ‘Sharma et &/,

/o1, 73, No:. 4

{1978) suggested popu!auon breodmg
in the. form of biparental ma!mg bet-

ween selected recombinants and mat—
ing -of selected  segregants’ between

crosses in early segregatmg genera-
tions to exploit the additive and non
additive gene action.in aesn'vum what
Many workers have recently emphasuz-
ed the applscauon of recurrent selection
as substitute to convemtonal selecuon

- technique in autogamous crops.
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