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s ABSTRACT

CombhhgubﬂitymmmdmkenfutenqmﬁuﬂvthaMmhvdﬁng

nine parents from three groups of hexaploid wheats T. sestivum, T. compactum and T. sphaerococ-
cum. The gea and 5ca variances indicated that additive gene action was of greater importance for
spike length, spike density, grain wt. per spike, 100-grain weight, and yield/plant; while for days to
first flowering, plant height, sumber of tillers/plant, spikelets/spike, and grains/spike nonadditive
component was more important. Dwarf or semidwarf parents, in general, were not good combiners
for yield and also for the important yield components that emphatically indicated the consideration
of height along with yield components in the selection criteria. Use of the hitBerts unexploited semi-
dwarfs like T. compactum and T. sphaerococcum ss the source of semidwarfing stiff straw gene(s)
has been suggested. The per se performance of the parent is an adequate measure of gea for most
characters except days to first flowering, tillers/plants, spikelets/spike, and grains/spike. 1t is also
suggested that the crosses with at least one parent with superior gea effect will hasten genetic recom-
bination and also belp in overcoming the genetic barriers, if present.
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Combining ability analyses in wheat have been reported by several workers,
but these are limited to either breadwheat (Triticum aestivum) for macaroni wheat
(T..durum). No attempt secems to have been made to evaluate varieties of 7.
sphaerococcum and T. compactum in combination with varieties of T. aestivum, T.
compactum and T. sphaerococcum have some semidwarf varieties with stiff erect
straw and hemispherical to almost round grain. The present study explores the possi-
bility of using compactum and sphaerococcum varieties as alternate sources of
dwarfing and analyse the combining ability, in a diallel cross, of a few varieties from
these three hexaploid wheats, viz., T. compactum T. sphaerococcum and T. aes-
tivum.

MATERIALS AND METHODS

A diallel cross involving nine parents of three hexaploid wheat species, Triricum
compactum Host., Triticum sphaerococcum Perc., Triticum aestivum L. varieties.
Chinese Spring, Sonora 64, Kalyan Sona, NP 846, NP 890, C 306 and C 591 were
used in this investigation. The material was selected mainly based on height, tall
and dwarf, and geographic diversity. Parents and 36 F, (without reciprocals) were
grown in randomised block design with three replications. Each treatment in a
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;%hcanon was raised in a single-row plot of 2 m length with 45 cm X 10 cm spacing.
data on individual plant were recorded on ten quantitative characters (Table
1). Plot means were used for stdtistical analysis. Combining ability analysis was
carried out using Method 2, Model I of Griffing [1].

RESULTS AND DISCUSSION

Difference among entries, parents and crosses, were highly significant for all
.the ten characters, except tillers plant in case of parents. The tall plant types
- generally surpassed dwarfs for most characters. The wide ‘variability among parents
.as well as between groups suggests that they would be useful in future breeding
work. The. gca and sca variances were significant for all the characters (Table 1).
The significance of gca as well as sca exhibits the importance of both additive and
nonadditive gene actions in the present material. Some workers identified high gca,
while others sca or both, for the same character. Somayajulu et al. [2] could not
detect gca variance for grains per ear, whereas several workers [3-5], observed both
gca and sca components of variance for this character. Thus, combining ability may
. iffer depending on-the material studied, and its handling would depend on the
" information available. V

Table 1. ANOVYA for combining ability

Source d.f Mean squares

daysto plant tillers  spikelspikelets spike grams grain 100~ yield
first height iper | length  per ‘density - per ¢ wt.per grain per

flowering plant spike spike  spike wt. plant
gea T8 i 46TT 913 39.3°% 12.02%% 354%* 0.72°% TEE* 0.80°* 2.64** 304.8%*
"sca ) 36 ' - 22.01** 149.2** 17.0** 0.93** 2.33** 0.10** 56.0** 0.08** 0.24** 60.4**
: Error 88 . 3.48 12.3 10.3 0.1 019 0002 62 0016 0023 226
!2&2g :
0.30 0.4 04 073 022 057 021 0.70 .. 0.69 0.6
26%+ols - :

** ** Significant at /S% and 1% levels, respectively.

The relative values of gca and sca, as judged by the proportion of estimated
gea variange to the total genetic variance (26%g/26”°g+67s), indicated greater importance
of the gca (additive) component of genetic variance for spike length, spike density,
grain weight/spike, 100-grain weight, and yield/plant, while sca (nonadditive) variance
‘was more important for the remaining characters,. viz., days to first flowering; plant
- height, tillers/plant, and spikelets and grains spike. -

The per se performance of the parents showed more or less parallel trend
with the gca effects. for plant height, spike length, spike density, grain weight/spike,
100—gram weight, and yield/plant. This association was also evident from the correlation

coefficients between mean value and gca of the parents (Table 2). It appears-that
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Table 2. Character means and estimates off_gca effects of parents ’

Parent Para- Daysto Plant Tillers Spike Spikelets Spike Grains Grain 100-grain Yield

meter first  height per length  per demsity per wt.per wt per
flowering -plant .spike spike spike A plant

T. compactum  Mean 96.1 9.9 24.0 7.7 214 28 53.6 1.69 314 2

gea 08 -75% 03 -08 00" 02* 15 -032* -049* -575°

T.sphaeroco-  Mean 1039 1098 218 55 206 37 375 105 28 1278
coum ga 13 -4l 07 -16° 04" 04" -34° -015* 007 -377°
Chinese Mean 1059 1218 258 77 231 30 647 131 201 1730
Spring , gea 42°  27° 13 -12* 065" 03" -20° -035° —048° -—6.45"
Sonora 64, Mean 799 818 165 112 198 18 550 1500 272 1479
gaa  -09 -28 04 -00  10° 005 43 -016" -0.58 -337*

KalyanSona  Mean 977 &0 204 129 213 16 61 173 249 2148
gaa  —19* 128 -35% 07 -05° -02° 43 —006 -030° -3.65°

NP 846 Mean 986 1216 310 125, 209 17 469 200 427 3966
ga  -13¢  22* 17 14 -01 028" —04* 026* 048 685

NP £ Mean °~ 923 1168 205 115 203 18 569 210 368 238
gaa  ~244° 60° 28 12° -02 03 -06 039° 073* 1.050°

C306 Mean 9790 1326 241 113 199 17 557 220 395 3074
ga 09 72 01 04 -07° —02° -106 0.19° 041* 253

cs9 Mean 1005 1381 237 104 213 21 585 223 382 3213
. gea L1* 92 -16 -004 -04° -01° 04 021 031" 3.10°

CD(g)5% 11 20 18 019 0246 003 14 007 008 268
CD(gi-g)) 5% 1.6 30 2.7 028 0370 004 21 011 013 402

Mean-gca correlation  -0.58 - 0.84** 036 092 013 092" 054 0.80* 083** 068"
- «"Signiﬁamt at 5% and 1% devels, respectively. )

parents for breeding to improve the above characters may be selected largely on
the basis of their per se performance, and also suggests the presence of considerable
additive effects. On the other hand, per se performance of the parents for characters
like days to first flowering, tillers/plant, spikelets and grains/spike did not correspond
to that for gca effects. The correlation coefficients between mean value and gca
effects for these characters were also not significant. For improvement of such
characters, therefore, the choice should be based on their gca effects.

The best general combiner for tiller number was NP 890. NP 846 and NP 8%
were good general combiners for spike length. Sonora 64 mainly influenced number
of spikelets/spike. For grains/spike, Kalyan Sona was the best gemeral combiner.
NP 890 and NP 846, in that order, were the best general combiners for both grain
weight/spike and 100-grain weight. C 591 and C 306 also had superior gca effects
for these two characters. NP 890, NP 846 and C 591 were good combiners for
yield. These parents were also the best combiners for two or more yield components,
‘thereby suggesting that combining ability for yield was associated with combining
ability for its components. Kalyan Sona and Sonora 64, which were good combiners
for grains/spike, failed to show significant positive general combining ability for yield.
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Considering the overall picture of gca effects it appears that the semidwarf
parents, Kalyan Sona and Sonora 64 of T.aestivum, are similar to 7. compactum
and T. sphaerococcum in that they displayed favourable gca effect for height, and
unfavourable gca effect for yield and important yield components. But they differ
with regard to number of spikelets/spike and spike density. T. sphaerococcum and
‘Sonora 64 were good combiners for number of spikelets/spike. T. compactum was
a medium and Kalyan Sona a poor combiner for this character. For spike density,
T. sphaerococcum, T. compactum and Sonora 64 were good combiners, whereas
Kalyan Sona was reckoned as a poor combiner. The parents showing favourable
gea effects for individual characters can be utilized for improving the character of
some gtherwise good varieties. The gca effects in this study indicated the importance
of height along with yield components as selection criteria. From the segregating
materials, plants of intermediate height should be selected so that their extreme
dwarfness does not have unfavourable effects. on yield, and extreme tallness does
not make them prone to lodging. The stiff straw genes from the unexplonted
semidwarfs like T. compactum and T. sphaerococcum can likewise be introduced in
~ the tail Indian varjeties, viz., NP 846, NP 890, C 306 and C 591 of T. aestivum,
which have good combining ability for yield and its components. Successful utilization
" of these species will not only enable the full exploitation of the high yield potential
of the tall varieties of breadwheat but also broaden the base of the present breeding
matenal

Table 3. Ranking of desirable crosses on sca effects for different characters

Days to Plant Tillers Spike  Spikelets  Spike Grains  Grain wt. 100-grain _ Yield -
first - height  per  length  per  demsity  per per ' weight per
flowering plant spike spike  .spike - ~ plant
P %P PyxP*  PsxP*  PyxPs*  PxP,*  PixPy*  PxPs*  PxPs®  PyxPg* PsxPg*
PxP* P,XP* PP PixP* PxPs*  PyxPy  PyxPy*  PoxPe® PxPe PyxPgt
PyxP* P,XP*  PyxP*  PXPg®  PoxPy  PixP®  PiXPy®  PyxPg* PyxPgt
PyxPy* PXP,;*  PyxPe*  PyxPg*  PoxPs*  PxPy*  PexPg®  PxP*  PyxPg*
, PsxPy* P xP;* PyxPs*  PyxPy*  PxP®  PxPs*  PyxPe*  PyxP*
PsxPy* PxP* PyxPg*  PxPg*  PyxPy* PoxPs* . PyxPy* PyxPy*

P,xP;* PaxPy® PoxPy* P,xP;* PexP* P,xP,*
PexPg® A PexPy* PP, P,xP,*
PoxPy* ' P,xP*  PgxP,* P,xPy*
X% L PexP;* .

PexPy® ) PyxPy*

P,XPg* :

P—T. compactum, Pr—T. sphaerococcum, Py—Chinese Spring, P—Sonora 64, P-—Kalyan Sona, P—NP

846, P—NP 890, P—C 306, and P—C 591.

@ Negative sca effects were considered for days to first flowering and plant height, and positive sca
effects for the remiaining characters.

*Significant at 5% level.

.
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The crosses showing significant and desirable sca effects for the different
characters are listed in descending order of magnitude in Table 3. The cross
combinations with high sca effects for yield/plant were Kalyan Sona X NP 846 and-
T. compactum NP 846. The gca status of parents in both crosses was low X high.
A lngb——low method of crop improvement [6, 7] may be followed by crossing low
. and high combiners in order to have desirable transgressive segregants. The cross

: Kalyan Sona X NP 846 also had significant sca effect for tillers/plant, grain weight/spike, and
100-grain weight, suggesting their importance in determining lngh sca effect for yield.
Similarly, high sca effect for yield was in cross 7. compactum X NP 846 assocnated
with splke length and 100-grain weight. -

For earliness, 7 hybrids showed high sca effects. Hybrids mvolvmg Sonora 64,
a medium combiner for earliness with and 7. sphaerococcum, showed higher desirable
sca effects, and the first two crosses were Chinese SpringxSonora 64 and
" T. compactumxSonora 64. These crosses may help in brmgmg about improvement
in these characters. V
" 64. These crosses may help in brmgmg about mprovcme:nt in these charactcm

In case of two important yicld components, namely, grain wenghtlspxke and
100-grain weight, some. of the crosses with high sca effects were combinations of
high x low general combiners. In addition to high-low breeding method, another
way of exploiting such crosses would be diallel selective mating [8, 9]. This procedure
will increase genetic recombination and also assist in breaking unfavourable repulsion

“'phase linkage blocks. In the present material, the crosses showing desirable sca
effects for various charatters with low X low general combiners are difficult to
. exploit as low X low combinations reflect nonadditive gene action. The most
interesting crosses were those in which both parents displayed high desirable sca as
well as sca effects. The ‘major part of such variance would be fixable in later
. generations. Such crosses were Kalyan Sona X NP 890 for earliness, X T. compactum
X Sonora 64 X for dwarfness, T. sphaerococcum x Chinese Spring for number of
spikelets, T. compactumx T. sphaerococcum for spike density, and Sonora 64 X Kalyan
Soria- for grains/spike. Recombination breeding through multiple crosses lnvolvmg
these hybrids would be useful to breed genotypes exhibiting lmpmvement in these
characters. Involvmg genctlcally diverse parents like 7. aestivum in crosses with
T. compactum or T. sphaerococcum, or T. compactum with T. sphaerococcum would
~ be beneficial as it would provide an Oppoxtumty to bring. together gene constellations
“of thfferent orlgm
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