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A 5 x 5 complete diallcl cross of wheat was analysed for combining ability of
traits like plant height, numbcr of fertile tillers per plant, days to heading, days to
maturity, grain weight per ear, 100-grain weight and grain yield per plant. General
and specific combining ability variances were significant cxcept for grain weight per
ear. Specific combining ability variances were significant for plant height, days to
heading as well as maturity and grain yicld per plant. While reciprocal effects were
also significant for plant hcight, days to heading, number of fertilé tillers per plant,
grain weight per car and grain yield per plant, Additive gene cffects controtled the
expression of all the traits under study as is evident by greater mean squares for

general combining ability.
INTRODUCTION

For any breeding programme aiming at
hybridization, the knowledge of genetic
system controlling quantitative characlers
and combining ability of parents arc the pre-
requisites,  Combining  ability  analysis
devetoped by Griffing (19560) helps the plant
breeders in providing such information in
carly gencrations. The prescnt study was
conducted to assess the relative magnitudes
of GCA and SCA of some wheat cultivars so
as (o accelerate wheat breeding cfforts of
this department.

The results of Ahmad ef ol (1984)
revealed that general and specific combining
ability (GCA & SCA) efiects in wheal were
significant for plant height. Guseinova
{1985) found that gencral combining ability
variances in wheat were significant for
productive tillers while general and specific
combining ability mcan squares differed
non-significantly for grain weight per ear.
Widner and Lebsock (1973} revealed
significant general and speciflic combining

70

ability mean squares for days to maturity
and gran yicld per plant, Shen er ¢f. {1982)
found highly significant gencral and specific
combining ability mcan squares in days (o
heading. Bhullar et af (1981) estimated
highly significant general combining ability
mean squares for 1()-grain weight.

MATERIALS AND METHODS

The experimental material comprised
five different lines/varietics of bread wheat,
namely Pb-8S, LU-26, Pak-81, S-1018 and S-
i31. All the twenty crosses, derived from
these varictics by crossing in a diallel
[ashion, were planted along wath  their
parcnls  in a triplicated randomized
complete block design during 1986-87. Each
replication had one row of 5 meter long for
cach treatment while plant to plant and row
to row distance was 15 cm and 30 c¢m,
respectively. Other cultural and agronomic
trcalments were kepl constant for the whole
experiment. Ten guarded plants from each
genolype  were  selected  randomly  at
maturity for recording data on various plant



traits. Analysis of variance technigues (Steel
& Totrie, 1980) were applied to determine
the significance among genotypes and where
the difference were significant, data were
further subjecled to combining  ability
analysis. The design of  analysis
corresponded to mcthod [, Model 1
(Griffing, 1956).

RESULTS AND DISCUSSION

Plant height: Combining ability analysis
(Table 1) yiclded highly significant mcan
squares for general and specific combining
ability. Reciprocal mean squares were also
highly significant. Similar effects in wheat
have been reported by Ahmad ef af. (1984).
The highest GCA effecet for plant height was
exhibited by lines $-131 (4.774). It is obvious
(Table 3) that two crosses namely Pb-85
(Pb-85 x 5-1018) and Pb-85 x §-131 had high
SCA effccts for plant height, The highest
reciprocal effect was obtaincd [rom the
cross LU-26 x Pb-85.
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Number of fertile tillers per plant:
Statistical  analysis (Table 1} shows
significant general combining ability mean
squares while SCA mean squares were non-
significant. Reciprocal mean squares were
significant. These observations find support
from the earlier findings of Guseinova
(1985). The highest positive GCA effects
were exhibited by line §-1018 (Table 2). For
SCA effects, it is apparent that cross Pak-81
X §-131 (Table 3} possessed positive SCA
cflect while the highest positive reciprocal
cliect was recorded in the cross Pb-85 x §-
131. : '

Days to heading: Combining ability analysis
(Table 1) shows highly significant general
and speciflic combining ability mean squares.
Reciprocal mcan squares were highly
significant. Similar findings have been
reported carlier by Shen et al. (1982). The
highest positive GCA cffect was exhibited by

the variety Pak-81 (Table 2). 1t is apparent

Table 1.  Combining ability analysis for plant height, yield and its components
Source of Mcan squares
variation df saen- e e et m e e -
Plant  Number Days to Grain 100- Grain
height of heading maturity weight grain yield/
(emn) fertile per ear {g)} weight plant
tillers/ &) (g)
plant
GCA 4 9706 1,773 79.524** 1.945** 0.119NS 0.368** 21.436**
SCA 10 673 162785 gad1*r  0922*  0068NS  0.05sNS  pra3zee
Reciprocal 10 402r 4009 w7t 0aTNS  oaevr 006sNS  19.5pe
effects
Error 48 1.292 1.892 0.201 00.46 0.036 1.739
*  =P<0.05
™o = P<001

NS = Non-significant
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that crosses Pak-81 x $-131 and LU-26 x $-
1018 posscssed reasonable values of SCA
effect while reciprocal elfect showed that
cross S-131 x S-1018 possessed good value
(Tablc 3).
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100-Grain weight: General combining ability
mean squares were highly significant while
specilic and reciprocal mean squares were
non-significant (Table 1). These
obscrvations are in conformity with the

Table 2.  Estimates of GCA effects for five wheat varieties

Varicty/ Plant  Number of Days to Grain 100- Grain

line height fertde heading  maturity weight grain yicld/
{cm) tillers/ per car weight plant

plant (g) )

LU-26 (0.439 -1.313 -4,293 0.013 0.182 0.300 -1.731

Pak-81 0.372 -0.047 2.803 (0.182 -0.012 -(0.069 1.941

Pb-85 -2.559 0.221 -0.493 -0.754 -0.044 -0.212 -1.092

5-131 4,714 (L3115 2.273 0179 -0.111 0.052 0.104

5-1018 -3.026 1.154 -(0.293 (.379 -0.014 -0.869 0.770

SE (gi-gj) 0.508 0.615 .558 0.201 0.096 0.084 (.589

Days to maturity: Highest GCA effect was
found by the line §-1018 (Table 2). It is
cvident (Table 3) that two crosses LU-26 X
Pb-85 and PL-85 X S§-131 possessed
remarkable value of positive SCA ellects
and the highest positive reciprocal effect was
0.335 from the cross LU-26 x $-131 and
Pak-81 x Pb-85.

Gruin weight per ears Cambining ability
anmabysis (Table 1) shows that GUA and SUA
mean squares are non-significant while
reciprocal’ mean squarcs are  highly
significant. The results are in agreement
with the findings reported by Gusetnova
(1985). The highest positive GCA elfects
were recorded in variety LU-26 (Table 2).
For SCA clfects cross Pak-81 X Pb-85
possessed a positive value of 0.204 and the
highest positive reciprocal value $.323 was
exhibited by the cross LU-26 x 8-131 (Tablc
3).

findings already reported. by Bhullar ef a/.
(1981). The highest positive genergl
combining ability ¢ffect was exhibited by the
varicly LU-26 (Table 2). The cross LU-26 x

S5-1018 possessed positive specific combining
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ability effcel and the cross LU-26 x Ph-85
showcd positive reciprocal effects (Table 3).

Grain yield per plant: Analysis of combining
abulty (Fable 1) shows highly significanl
mean squarcs f{or general, specilic and
reciprocal eflfects, Similar effects in wheat
have also been reported earlier by Widner
and Lebsock (1973). The highest positive
GCA clfects for grain yield per plant was
exhibited by the varicty Pak-81 (Table 2).
The cross LU-26 x §-1018 possessed positive
SCA effects for this tralt and the highest
positive reciprocal value was 4.094 in the
cross involving varietics Pak-81 and 5-131
(Table M)
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