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ABSTRACT

Combining ability studies were carried cut for plant height,
yield and vield components such as tillers per plant, spike length,
spikelets per spike and 1000-kernel weight, ina 7 x 7 camplete
disllel cross of spring wheat varieties using Griffing’s method 1 and
model 1. Mean squares fer general and apecific combining ability
were highly significant fot a1l the characters voder investipation.
Significant reciprocal effects were alse found for plant height,
tillers per plant and spike length, The parents C 273, WL 711 ard
LU 28 showed high general combining ability for yield end most
of its components under cbservation. The ranking of the best
cross combinations for yield per plant on (he basis of per e
performance was almost similar to that placed upon SCA effects.
The best crosses, in general, involved high t high and high x low
general combiners,  Additive pene action was found ta predomi-
nate all the characters exeept tillers per plant which showed non-
additive type of gene action.  Selection of the bemr combinations

was suggested to be based on both per se performance and SCA
effects,

INTRODLUCTION

Recent breeding programmes which aim towards the evolution of new
cultivars mostly depend upon blending different germplasms from lccal and
introduced varicties in such 8 way as would be advantageousin sscuring high
vielding and widely adapted types. For the last coupls of years it has been
fcit that the breeding programmes invelving hybridization should be built on
{he basic knowledga of genetic make up and the nature of gene action.  Diallel
croes analysis for combiping ability developed by Griffing (1958) is greatly



hetpful for this parpass. [ provides valuable information abuut the nature of
geoetic variances and the magnitude of each of its components after only one
generation, The present studies invelved genetic analysis of characters record-
ded from a set of diallel crosses betwesn seven wheat varisties of local and
exotic origin. The aim was to poel some information about the genetic nature
of some quantitative characters and to select good combiners to be used for

hybridization.
MATERIALS AND METHODS

Seven wheat varicties of diverse genetic background pameiy C 273, WL
711, LT 28, LU 31, Ch, 7%, L1} 75 and Olsen were crossed in & diallel fashion
to chtain 42 crossss, The hybrid seed of thess crosses was sown with pareat
cultivarg in the experimenial area of the Department of Plant Breeding and
Genetics, University of Agriculture, Fajsalabad in the month of November,
psing triplicaled randomized complete block design of layout. Two meter
long ningle rows with plant ro plant and row to row distances of 20 cm and 30
cm, Tespectively, served as experimental plots, Eight guard:d plants were
harvested on individual plant basie at mmaturily from each genotype and daia
were recorded on plant height {em), tillers per plant, spike length fem), spikelels
per spikn, 1000-grain weight (g) and yield per plapt {g). Meuns of eight plants
from ecach genctype wers subjected to analysis of verience technique and whers
the differsnces were significant, the data were further analysed for combining
ability assuming that necessary assemptions for combining ebility anslysis have
been fulfilled, The design of analysis corresponded to method 1, model 1 of
Griffing (19561,

BEESULTS AND DISCUSSION

The combining ability analysis revealed that mean sguares for general
and specific combining abilities were highly significant for 2l the quantitative
characters under investigation (Tabie 1), Reciprocal effects were significant for
plant height, tillers per plant and spikelets per spike, Significant peneral and
specific combining abiiity for plant height, yield and yield components indicated
that both general and specific combiring controlled the expressian of all these
charzeters. It is evident from Table | that mean squares of penerai combining
ability (GCA) were much greater than those of specific combining ability for all
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ths characters exczpt tiller numbar in which msan squares for specific combining
ability {SCA) are slightly greater, These rasults are in egreement with sarlier
findings of Bitzer and Fu {1972), Siddique 2 /. (1977), Muni and Rao (1%77)
and Chowdhry ef al. (1980}, who reperted greater GCA variance for yield and
maost of its componcods in wheat,

Estimates of GCA effects are presented in Table 2, GCA effects are the
numerical valuss assipned to parents oa tha basis of their performancs in hybrid
combinations, Itis obvious from Table 3 that the variety C 273 was conditioned
with high positive GCA effects (21.56) for plant height, while Olsen had the
highest negative GCA effocts for this character and was thus considered to be
the best source of height reduction. Only three varieties namely C 273, WL 711
and Cb. 79 showed rpasonable values of GCA effects for yield per plant,
Similarly, high GCA

Table 1. Combining ability analysls for plant keight, yield and ils components in a
romplete 7 x 7 diallel cross of wheat

Mean squares

sources of  Degree Plant Tillers Spike Mo, of 1000-kernel  Yield per

varimions of height per  lengih spike-  weight plant
freedom plant lets per
spike

General combi- 6 2847.226%91.827%*4,711**8.123% {02, 732%* 44 720%¢
ning ability

Specific 21 44, 325%*2 Q22%40. 40594 42174 G.677%" 21,1570
combining
l_biﬁt}l'

N3 NS NS
Reciprocal 21 I10,008% 1.392%«0. 162%+0.227 0.897 i6.4469
effacis )
Brror a8 5948 0467 0.124 0.151 1.043 10,278

* — Bignificent at 527 level of probability.
** = Significant at 1% Ievel of probability,
NS = Nop-significant,
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Table 2. Esfirares of gereral combining ability efficis fur plant height, yleld and
its companents in a complete 7 x 7 daillel cross of wheat

Yariety/ Flant Tillers Spike No. of I000-kernel Yield per

character  height  per lenglh  spikelsts  weight plant
plant per spike
C273 +21,55 4040 —0.38 —0.83 +2.69 +1.31
wWLTIL o+ 2M +0.32 4 (.46 + .48 —0.40 +2.81
L1 26 + 53 +0.36 +0.18  —0.k8 +4.28 +003}
L3l — ®12 =02 +0.49 070 +0.01 —109
Ch. 79 + 3.66 —D.24 +0.68 +0.74 —1.85 +0.82
LU 75 4+ 055 —052 060 +0.48 —1.34 -1.68
Oleen —2534 —0.10 —0.24 + .75 —2.80 —2,21
SE (gi-giy + 092  £0.26 +0.13 +0.15 +0.39 +1.21

effects for grain weight were aséociated with C 273 and L1 16, the values being
2.69 and 4.29, respectively, For tillers per plan’, spike lepgth and spikelets per
spike, three to four varieties showed positive GCA effects, however, the velues
were not & high., The varicties C 273, WL 711 and LU 26 exhibited moderately
positive GCA effects for almost half the characters studied and were thus consi-
derd to be the best gentral combiners.

Sa for as the specific combining ability cffects ate concerned, the crogs
combination € 273 x Olsen showed the highest positive SCA effects fcr yield per
plant (5.17). Other crosses which possessed high SCA effects for yield per plant
were C273 x WL 711, WL 7il x LU 26 and LU 26 x LU 31, the values being
3.41, 3.47 and 3.56, respectively.  The crosses C 273 x Olsen 20d C 273 x WL
711 also showed high specific combining ability effeets for plant height and
1000-grain weight, whereas the cross WL 711 x LU 26, in addition also exhibited
.he highast positive SCA effects far tillers per plant (1.98). Still other crosses
which possessed high SCA effects for at least one imporient yield component
ware C 212 x LU 26, LU 26 % Qlsen, LU 31 x Ch. 79 and LU 75 x Qlsen, The
character concerned with yield per plant was alse conditioned with high
reeiprocal cross effects. The crosses C 273 x LU 28, LU 28 x LU 75, Ch. 79
x LU 75 and Ch. 79 x Olsen were particularly important in this respect
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{Table 3).

The results show that mean squares due to GCA ere much greater than
those of SCA for all the traits except tillers per plant. With the assumption
that diflerences in GCA were mainly due to additive gene effects and that of
SCA and reciprocal effects wers due to aon-additive gene efects as suggested by
Griffing (1956), it may be concluded that the expression of all these characters
was, by and large, under additive genetic control except tillers per plant which
showed non-additive 1ype of gene action, PFour crass combinations, j.e., € 273
x WL 711, C 271 x Cgen, WL 711 x LU 26 and LU 26 x LU 31 presented high
SCA effects for yield per plant, Thasc crosies involved high x high and high
x low generzl combiners, These crosies possessed high mean velues for yield
anid ranking of these crosses on the basis of per &6¢ performance for yicld was
reflected by the ranking bascd on SCA effects.  As the per se¢ performance is
the realised value, while the SCA effect [3 an estimate, the selection of cross
combinations on the basis of both of these would be more realistic as compared
to that practised on the basis of gnly per 58 performance
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