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COMBINING ‘ABILITY FOR YIELD TRAITS IN CERTAIN RUST:RESISTANT.
LINES OF WHEA

V. TEWARID, B. D. SINGH? and G. S, SHARMA®

Twenty-one tust resistant lines of wheat from the National Genetic Smck Nursery
wore crossed with live testars, Additive genz action was predominant 1ur most of
the characters studied. CPAN1360. CPAN1529, CPANIEBS. CPAN1TTST, EFHN’}BM
CPANI830 CPAN1B74 and CPANIBAE are reocmnionded for enm'ulmﬂnn in hfaﬂdinu
progrommes on the basis of gca effects and Fy performanca. Tha perse. Dﬁrfmmancu
ol the croses should ba more wseful than the sca eflects for selaiting bast 5perrﬂ::

comblnations.

The National Genetic Stack MNursery
(NGSN) of wheat has served &8s 8
germplasm bank and aiso as 3
crossing-block. Wheat Breeders through-
out the country untilize the NGSN lines
in their breeding programmes. It has often
been observed that plant breeders gene-
rally select parents for their hybridization
programme on an ad foc basis. Joshi
{1979) has stressed the imporiance of
systematic evaluation of germplasm for a
sound and dynamic breeding programme.
Combining ability studies are useful in
assessing the nicking ability of parents
which thereby aids in selection of desi-
rable parents to produce useful segre
gants. The present study was planned
with a view to assess the combining
ability of some selected rust resistani
NGSN lines and here we report their
gansatic architecture for agronomic traits

MATERIALS AND METHODS

Twenly one rust resistant lines of
wheat from the NGSN were crossed
with five testers namely, Kalyansona,

WL711, Agra local, KB8 and Hyb 65,
The 15 Fis were raised in a randomized
block design with 3 replications The 26
parents were laid out -in a contiguotis
plot with 3 replications. for- comparsion
with the Iwbrids't.fuu'rr'anhalélm. 1974).
Each plot had a single row of Z:m length
and spaced 30 cmbetween and 10 em
within rows. Recommended agronomic
practices were followed to raise a good
crop. Data on spikesimetre, spike iength
(em), grains/ spike “grain wieght/spike’,
(g), test weight. (g) and grain
yield/metre (g) were recorded from one
metre row length, Statistical analysis tor
combining ability variances and effects
was done following the methed outli-
nediby Kempthore (1857).

RESULTS AND DISCUSSION

According to Boriaug (1965) the
“eifective life of a disease resistant
variety is only 4 to b years This means
that we have to be on the look-out for
new sources of disease -resistance to
meet the demand of varietal change
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necessitated by evolution of new races.
The NGSN serves this purpose to a great
extent in our country by introducing
newer genetic stocks from CIMMYT and
other-wheat growing countries. Wheat
Breeders throughout the country utilize
the ‘NGSN lines in their breeding pro-
grammes. Traditionally szlection of
parents for hybridization has been based
on per se performance. However. in the
absence of information on the reletion-
ship between different lines with similar
performance, there is a possibility of rela-
ted lines being chosen as parents, thereby
resulting in limited or no advance under
selection in the segregating generations.
Thus, a wida genetic base together with
acceptable levels of praductivity and
high general combining ability are essen.
tial in the parents chosen for hybridiza-
tion to yield superior segregants,

The analysis of variance for hybirds
(Teble 1) revealed that the mean squa-
res due to linas and testers were highly
significant for all the characters studied,
whereas mean squares for line x tester
were non-significant for all the traits,
The ratio d*gcald’sca showed that add-
itive gene action was predominant for
spikes/metre, spike length, grain weight/
spike, test weight and grain yield/meter.
A number of workers have observed
additive gena action for the characters
studied here (Saroha et a/. 1882),

COMBINING ABILITY IN WHEAT

However, non-additive gene aclions
have also been reported for the secharac-
ters by other workers The relative impor-
tance of different components of gene-
tic variance for differsnt characters
varies from study to study. These
differences may be atiributed to the
number of parents chosen, diversity
among the parents, mating design
employed and genotype x environment
interactions. Since additive gene action
is fixable, we wold be more
interested in the accumulation of addi-
tive genes for genetic improvement in
wheat,

The estimates of geca effects are pre-
senied in Table |l. Significant positive
gca effects were observed in Kalyansona,
CPAN1529 CPAN1532 and CPAN1538
for spikes/metre: K68, CPAN1666,
CPAN 1687, CPAN 1683. CPAN 1810,
CPAN 1823, and CPAN 1874 for
spike length; Agra local, CPAN13860,
CPAN1681, CPAN1689, and CPAN1874
for grians/spike; Kalyansona, K68, WL
717 CPAN1360, CPAN1529, CPAN
1757 and CPAN1B74 for grain weight/
spike; Kalyansona, K68, WL711, CPAN
13860, CPAN 1581, 1757 CPAN
CPAN1830, CPAN 1842, CPAN
1884 and HWS517 for test wei-
ght; and Kalyansona, WL711, CPAN
1360, CPANI1529 and CPAN1B84 for
grain yield/metre Thus for the three main

Tabla | - ANOVA for combining ability of vield traits in wheat.
Sources Di Spikesf Spike Grains/ Grain Test Grain
matre length spike wieght!  weight yield/
{cm) spike () (@) matre (g)
Replications 2 139.5 0.1 1B.5 0.05 6.1 150,0
Hybrids 104 271,38 1.1%¢ B8.1%* D.2**  74.8% 1031.5%%
Tasters 4 967 4% 4.6 232 3%% 2,1%% 1262,3%F {12579 54t
Lines 20 482.2%ve 3.4 224.0%% - L 85.65% 758,29
Line » tester . B0 1.3 0.03 0.6 0.1 D2 6.5
Error + 208 112.0 02 28,2 0. 2.3 3780
drgea 15.8 00 4.7 0.03 17.0 1580
d¥sca 2.1 0.02 6.2 0.01 3.5 46.5
dtoce d'sca 7.6 50 0.8 3.0 4.9 34

** Signilicent a1t P = 0.0
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Tobla Il - Ectimates of gon elfects for yield traits in -wheat.
Spikes/ Spike Grains/ Grain Test: - 1'_',5.!.5iﬁ:=
metre length spike ;ﬂ%"’” : -w"'_i?._h-'. : ;‘igﬂ-
(om) (@ e e
Tesfers
Agra local (AL)—=3.77%  —0.02 3.26%%  —0.26%7  —694% 17867
Kalyansona (KS) 6.46%% 0.03 —1,73%% 0.08* 2.92% 154047
KES - 1.88 AR LA —0.61 0.07* 1.54%%' 3
WL711 0.39 —0.43%* —0.07 - 0.21%* 4,24%% 10 13%F
Hyb5 —1,22 0.11 —0.85 —0.42%F  —1.76% -11.85%*
SE (gi) = 719 0.05 0.60 0.03 0.17 218
Lines
EPAN1ZBS  —631° —0.47% 0.15 0.02 0,08,  —B32
— 1360 —1.85 —0,29%% 5.47e% 029** 1.59%% 11.21%
— 1529 7.76*%  —0.05 2.91% 0.16% 0.19 15.18%%
— 1537 12.29°% —0.47%* —0.54 © =001 0.25 "2.65
— 1538 6.49% —0.33% —2.38 —0.20%2 —1.18%* —7.03
- 1581 2,09 0.21 ~1.94 0.01 2.15%* 481
— 166& 4.15 0.98%° —-2.52 —0.26%¢ —2.970% -3.11
— 1681 —1.08 —0.20 3 444% —0.07 —3.01% -1.89
— 1687 2.02 0.30%* - 1.67 006 —2.20* —4.48
— 1689 1.42 0.32* 6 03** 0.07 —3.370 10,62
— 1757 —1.18 —0.29%" 2.30 0.17%¢ 2 2B%4 9.07
— 1810 ~3.18 0.B4%*  —142 0.01 —0,09 - - —0.40
— 1828 —g,31%8 0 78%* 2.39 0.02 —1.74%*. —9.77
— 1830 —3.38 0.94%% —3,96%% 0.03 3.91%* - 0.26
— 1842 —1.1% —061**  —1.70 —0,04 0.83* —3.26
- 1874 —1405* 047 —§.35%¢ 0.33%% 0.47 0.33
~ 1884 329 —0,01 —B.4g%* 0,02 5.63%* 7.92*
— 1885  —2.98 -0.48%* —0,68 -0.05 -0.30 -10,79*
HIB67 0.69 0.07 —6,264* —0,38% _3.7g% —9.45
HW517 0.69 0.20%*  -~1.42 -0.01, -0.95% 6.38
— 441 2,55 -0 13 —3.14% —0,07 —~0.46 —1.83
SE(gi) == 2,67 S K & 134 0.08 " 0.38 4.90
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yield components: number of spikes
grainsfspike and test weight In wheat
(Grafius, 1964), the best general com-
biners for yield showed high gca effects
for one or two of these yield traits. For
example, CPAN1360 with positive and
significant gca for yield, had high qca
effects for grains/ spike: and test
weight; similarly Kalyansona showed
high gca effects for spikes/metre and
test weight.

In a dynamic and systematic breed
ing programme, criteria like good general
combining ability for all the characters
to be improved, high heterosis and high
estimates of sca efftects are very impor-
tant. The ultimate choice of parents in
a breeding programme should be based
on their per se parformance. Fys perfor-
mance, gca of parents and sca effects of
crosses. Table lll shows that the per se
performance of the parents was notrelat-
ed to their gca effect for all the charac-
ters except spike length This clearly
indicates the importance of combining
ability tests for selection of parents
for thybridization because lines with
similar per se performance may lead to
limited or no advance under selection.

It was not necessary that parents
having high estimates of gca effects
would also give hich estimates of
sca effects (Table Ill). Most of the
crosses showing significant positive sca
effects combined one good and
and one poor, even negative, general
combiner. For grain vyield,
CPAN1757 = Hyb 65 and CPAN1842 x
Kalyansona gave the highest significant
positive sca effects. The parents Kaiyan-
sona and CPAN1757 had positive gca
effects. while Hyb 65 and CPAN 1842
had negativd gca effects, Apparently, the
parents showing low gca effects had a
relatively high magnitude non-additive
gene elfects and thus resulted in high
sca effets when crossed.

In most of the cases, the best Fis
(per se performance) were not the cross-
combinations which showed ‘the maxi-
mum sca eifects.. Thismay be so since
the sca effects are merely a measure of

Crosses-

ol 7367

the deviation of F, performance so that

* for a given hybrid performance the sca-
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effects may or may not .be high depend-
ing upon the performance of the parental
lines. Thus high sca need not necessarily
mean a high performance bv the hvhrld
as well. In most of the casses, however,
the bast Fi had involved one of the bes,
aeneral combiners as ong:of the parents
The best crosses selected on the ‘basis
of per se performance and’ helemsm over
best parents were the sama ‘for all the
characters studied except forspike langth
in which none of the nybrids surpasssd
the best parent. Heterosis over mid
parent was not valuable for selection of
best crosses Thus; the selection of best
cross combinations should be done on
the basis of perse performance of the
hybrids. The lines CPAN1360,CPANI1529
CPANI1666, CPAIN7S7 CPANISIO
CPAN1830, CPAN 874 and CPANIBB4
are recommended for exploitation in
breeding progrmmes on the basis of
high gea effects and Fi performance,
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