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ABSTRACT

Six wheat cultivars and their all half dialiel possible cross combinations
were used to estimate general and specilic combining ability for earliness and yield
components under favorable (F) and drought stress (S) conditions. Drought stress
conditions caused reduction in the F; hybrids average about 5.56%; 17.12%; 7.16%
and 18.71% for heading date; number of spikes per piant; 1060 grain weight and grain
yield per plant, respectively. Estimates of drought susceptibility index (DSI) based on
grain yield per plant showed that Giza 164(Ps) and the cross combinations including
{Py x Ps; P2 x P3; Pax Ps; Ps x Ps and Ps x Pg) gave susceptibility index (DS1) values
less than the unity, indicating that these genotypes were relatively tolerant to drought
stress. Correlation coefficients batween drought stress susceptibility index (DSI) and
each of grain yield per plant and heading date were - 0.15 and 0.16, respectively. The
results showed that mean squares due to genotype x environment interaction were
highly significant, suggesting a differential response of the genotypes under tavorable
(F) and drought stress {S) environments. The results indicated that GCA and SCA
mean squares were highly significant for all studied iraits under each environment
and their combined data. The interactions of GCA x E and SCA x E mean squares
were found to be highly significant for all studied traits except SCA x E in grain yield
per plant, Moreover, the ratio of GCA x E /SCA x E was more than one for all studied
traits, revealing that non additive genetic effects are more stabie over the
environments than additive ones. Estimates of general combining ability effects
exhibited that Gemmeiza 3 (P;) was excellent general combiner for eariiness under
the two environments. For yield components, Gemmeiza 3 (P;), Giza 164 {Fs) and
Gemmeiza 7 (Pg) were considered the best parents under both environments. The
results indicated that the crosses (P2 x Ps) and (P4 x Pg) under favorable conditions as
well as (P; x Pz) and (P x P4) under stress conditions exhibited significant SCA
effects for earliness. The crosses (P; x P4) and (P4 x Pg) revealed significant SCA
effects for number of spikes per plant under the two environments. Desirable SCA
eftects for 1000 grain weight were obtained by the cross {P2 x P3} under each of the
twe environments. Concerning grain yield per plant, the ¢ross (P, x P3) was the mos!
promising under the two environments. While, the cross (Ps x Pg) exhibited desirable
SCA effect for the same trait under drought stress conditions. [t (s interesting to note
that the promising crosses which showed desirable SCA effects were also
significantly earlier and higher yield than their mid and better parents under the two
environments. Generally, estimates ol GCA and SCA  in these promising
populations proved that selection for drought tolerance could be effective in early
segregalting generations.

INTRODUCTION

Drought is a major stress facter limiting wheat production in Egypt as
in many areas of the world. Thus, developing of drought tolerant cultivars in
wheat is an impaorant goal for wheat breeders in this area. Combining ability
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studies are frequently used to evaluate and identify genctypes that yield well
under drought. Therefore, it is necessary to assess combining ability and
combining ability x environment interaction for yield and its components to
ansure better prediction and gain under selection.

Severai investigators studied GCA and SCA and their interaction
with environments for earliness, grain yield and its components. For
instance, Ef-Sherbeny (1999); Sharma et al (2002); Darwish {2003); El-Seidy
(2003) and Bayoumi {2004) reported that the interactions of GCA x E and
SCA x E mean squares were significant for earliness and yield components,
suggesting that the magnitude of additive and non additive gene fluctuated
from tavorable to drought stress conditions. Dhanda and Sethi (1996);
Sharma and Tandon (1997); Joshi et al (2002) and El-Sherbeny (2004)
stated that the ratio of GCA x E /SCA x E was more than one for earliness
and yield components, revealing that non additive genetic effects are more
stable over the environments than additive ones.

The correlation coefficient between drought susceptibility index (DSI)
with grain vield per plant and heading date were studied by many authors.
Kheirafla (1994); Sharma and Bhargava (1996); Kheiralla et af (1997) and El-
Sherbeny (19299) found that drought susceptibility index (DS)) was positively
and negatively correlated with heading date and grain yield per plant,
respectively. The present study was carried out to estimate the refative
importance of general and specific combining ability for earliness and yield
components under tavorable and drought stress. Drought susceptible index
(DSI) tor all genotypes and its correlations with grain yield and heading date
was also estimated.

MATERIALS AND METHODS

The present investigation was undertaken at the Experimental
Research Farm of Schag Faculty of Agriculture, South Valley University. Six
bread wheat cultivars (Triticurmn aestivum L.) representing a wide range of
diversity were used in this study as parents. These parents are: Gemmeiza 3
(Py), Sakha 8 (P:), Giza 168 (P;), Sakha 89 (P,), Giza 164 (Ps) and
Gemmeiza 7 {Ps).

In 2003/2004 season, the six parents were crossed in all possible
combinations excluding reciprocals to produce 15 F, hybrids. All parental
genotypes were also self pollinated to increase seeds from each one.

In 2004/2005 season, seeds of the six parents and their 15 F,
hybrids were evaluated under two separate irrigation regime experiments.
The tirst experiment was irrigated at all growth stages (favourable conditions).
In the second experiment (drought stressed conditions), two irrigations were
skipped; one at tillering stage and another at spike initiation stage.

In each experiment, the parents and their 15 F, hybrids were sown
in & randomized complete block design with three replications. Each replicate
contained 21 plots. Each plot consisted of one row with 3 m long and 20 cm
apart between rows. Plants were spaced by 10 cm within row. All
recommended cultural practices were applied in the two environments.
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Heading date was measured as the number of days from planting to
the day when 50% of the heads were extruded from the flag leaf sheath. At
maturity, data were recorded on 10 guarded plants chosen at random from
each plot in each replicate tor number of spikes per plant (S/P), 1000 grain
weight (1000 GW) and grain yield per plant (GY/P).

In each environment, data were subjected to the analysis of variance
in order to test the significance of the differences among the 21 genotypes (
six parents and their 15 F, hybrids) according to Cochran and Cox (1957).
Combined data over the two environments were also subjected to the
combined analysis of variance in order to test the interaction of genotypes
with environments.

General combining ability (GCA) and specific combining ability (SCA)
variances were partitioned from total genotypic variance in each environment
according to Gritfing (1956) as method 2, model 1. The combined analysis
over the two environments was calculated to partition the mean squares of
genotypes and the interaction of genotypes with environments into sources of
variations due to GCA, SCA and their interactions with the environments
(GCAXE and SCAXE). Moreover, GCA effect (g) for each parent and SCA
effect (s;) for each cross were also estimated.

Drought susceptibility index (DSI) was computed according to Fisher
and Maurer (1978) as follows:

DSI=[(1-Yq4/Y,) /D]
Where:
Y4 = mean yield in stress environment.
Y, = mean yield in non stress environment.
D = 1-(mean yield of all genotypes in stress / mean yield in non
stress).

RESULTS AND DISCUSSION

Genotypic variations

The analysis of variance of the two experiments and their combined
data for all studied traits are presented in Table 1. Mean squares of
environments were found to be highly significant for all studied traits with
overall means of favourable environment higher than those of drought stress
conditions. The differences among genotypes under each environment and
its combined data were highly significant for all studied traits. Moreover,
mean squares of genotype x environment interaction were highly significant,
suggesting a differential response of the genotypes under favourable (F) and
drought stress (S) environments. Similar results were obtained by EI-
Sherbeny (1989); Sheikh et al. (2000); Singh (2002) ; Joshi et a/, (2002) and
Bayoumi (2004).
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Performances of parents and thelr crosses

The mean performances of the six parents and their 15 F, crosses
for all studied traits are given in Table 2. The results indicated that the mean
performances of all genotypes were variable from favorable to drought
conditions. Drought stress conditions caused reduction about 6.28%,;
23.25%,; 7.57% and 6.88% in parental average for heading date; number of
spikes per plant; 1000 grain weight and grain yield per plant, respectively.
While, reduction in the F; hybrids average was 5.56%; 17.12%; 7.16% and
18.71% for heading date; number of spikes per plant; 1000 grain weight and
grain yield per plant, respectively.

The results indicated that Gemmeiza 3 (P1) was found to be the
earliest parent under both environments. In both environments, Gemmeiza 3
(P1) and Gemmeiza 7 (P6) were found to be the best parents for number of
spikes per plant, 1000 grain weight and grain yield per plant, respectively.
Regarding the F1 hybrids, the cross combinations (P1xP3), (P3xP4) and
(P4xP6) at normal conditions as well as (P1xP2), (P1xP5), (P2xP5) and
(P3xP4) at drought stress conditions were the earliest hybrids. The crosses
(P1xP5), (P1xP8), (P4xP6) and (P5xP6) were the highest hybrids in number
of spikes per plant under both the two environments. For 1000 grain weight,
the crosses (PixP4), (P1xP5), (P1xP6) and (P5xP6) under the two
environments were the most promising hybrids. The crosses (P1xP4),
(P1xP6), (P3xP8) and (P4xP8) were the best yielding hybrids under favorabie
environments, While, the crosses (P1xP5), (P3xP6), (P4xP8) and (P5xP6)
were the most promising hybrids for grain yield per plant at drought stress
conditions.

Drought susceptibility index (DSI)

The estimates of drought susceptibility index (DSI) based on grain
yield per plant are presented in Table 2. The results showed that Giza
164(Ps) was drought stress tolerant parent. On the other hand, other
parents were susceptible to drought stress. Concerning the F, hybrids,
(P1xPs), (PaxP3), (P3xPs), (P4xPs) and (PsxPg) crosses were relatively tolerant
to drought stress. Whereas the other hybrids were susceptible to drought
stress.

In general, it could be noticed that ail cross combinations including
Giza 164 (P5) gave (DSI) values less than the unity. These results indicate
that the tolerant parent Giza 164 (Ps) transmitted its genes controlling drought
tolerance. In addition, the crosses (P1xP;s), and (PsxPs) gave the highest yield
under drought stress conditions with drought susceptibility index (DS!) less
than unity. Therefore, these crosses could be considered as promising
populations for isolating useful segregates to be cultivated under drought
stress conditions. The correlation coefficients between drought susceptibility
index (DS!) and each of grain yield per plant and heading date were also
estimated. Grain yield per plant under drought stress conditions was
negatively correlated with drought susceptibility index (r = - 0.15 ). This
indicates that grain yield per plant was the most variable trait for selection
under heat stress conditions. On the other hand, heading date was positively
correlated with (DSI) values (r = 0.16), suggesting that early genotypes were
less susceptible to drought stress than late ones. These results are in
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accordance with those reported by Kheiralla (1994); Sharma and Bhargava
(1996); Kheiralla et al (1997) and Ei-Sherbeny (1999).

Table 2: Mezn performance of the six parents and their F, hybrids for
studies traits under favourable (F) and drought stress (S)
conditions as well as their combined data (C) in addition to the
estimates of drought susceptibility index (DSI).

Heading date No. of 1000-grain Grain yield/
Genotypes spikes/plant weight plant DS|
F S F S F S F S
emmeiza3 (P, 82.1 | 784 | 642 | 456 | 546 | 494 | 315 | 218 | 1.63
akha 8 (P2}{ 914 | 836 | 365 | 272 | 36.8 | 346 | 206 | 16.4 1.05
iza 168 (P;)] 872 { 825 | 473 | 664 | 403 | 365 | 257 | 208 | 1.00
akha 69 (P 856 | 81.3 | 556 | 438 | 445 | 41.2 | 2914 226 | 1.16
iza 164 (Ps)] 905 | 80.8 | 6.81 | 577 | 494 | 46.8 | 244 | 235 | 0.21
emmeiza 7 (P,)| 883 | 851 | 712 | 526 | 51.7 | 476 | 345 | 25.7 | 1.32
arents mean 875 | 820 | 572 | 439 | 46.2 | 427 | 276 | 257
Py xP; 84.5 | 77.1 586 | 5.02 | 493 | 47.1 297 | 236 | 1.05
Py x P, 812 | 78.0 | 6.13 | 466 | 476 | 468 | 334 | 262 | 1.13
P: x P4 828 | 796 | 664 | 469 | 525 | 46.2 | 349 | 258 | 1.37
Py xPs 84.4 76.2 7.05 6.08 52.8 47.7 32.1 275 074
Py x Py 833 | 805 | 7.24 | 531 | 549 | 465 | 354 | 253 | 147
P2xP;s 86.6 79.7 5.06 4.01 45.6 44.6 248 205 0.89
Pax P,y 87.1 834 | 5.01 3.96 | 449 | 417 | 287 | 228 1.05
P, x Py 85.8 78.6 5.82 5.13 46.8 45.5 26.3 24 4 0.37
P,x Ps 862 | 825 | 6.02 | 516 | 49.7 | 436 | 29.7 | 23.7 | 1.05
Py x Py 825 | 782 | 6.36 | 5.04 | 454 | 40.8 | 31.2 | 253 | 0.99
P3x Ps 853 | 79.6 | 589 | 554 | 46.2 | 445 | 275 | 236 | 0.74
Ps x Py 845 | 81.1 6.14 | 522 | 484 | 444 | 338 | 265 1.10
Pax Ps 84.1 826 | 658 | 578 | 50.9 | 463 | 30.3 | 254 | 0.84
P.x P, 82.2 805 7.29 5.96 46.4 45.7 34.8 27.6 1.08
Ps x Ps 86.7 79.8 6.66 6.09 51.8 49.4 32.6 29.8 0.45
Hybrids mean 84.5 79.8 | 6.25 5.18 | 489 { 454 31.0 25.2
LSD 5% 3.27 3.39 0.71 .95 3.43 4.28 3.88 412
1% 4.37 4.54 0.95 1.27 4.59 5.72 5.18 5.51
R % P 6.28 23.25 7.57 6.88
Fy 5.56 17.12 7.16 18.71

R% : Percentage of reduction due to drought stress.
: { M.Poy = M.Ppz / M.Ppy) x 100.
: { M.Fipy = M.Fype / M.Fyp) X 100.

Estimates of heterosis

Estimates of heterosis over mid and better parent for all studied traits
at favourable and drought stress conditions are shown in Table 3. The resuits
indicated that ten and eight out of 15 crosses were significantly flowered
earlier than their mid parents with the maximum negative heterosis values of
-5.66% (P;xPs) and —4.81% (PyxP,) under non stress and drought stress
conditions, respectively. Compared to earlier parent, the crosses (P>xP.) and
{Ps;xP,) exhibited high significant useful heterosis values of -5.19% and -
3.39% under favourable and stress conditions, respectively.

Concerning number of spikes per plant, 14 and 15 out of 15 crosses
showed positive significant heterosis values relative to mid parents ranged
from 2.08% to 23.49% and 4.92% to 37.91% under non stress and drought
stress conditions, respectively. For better parent, six and seven out of 15
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crosses revealed positive significant heterosis values under normal and
stress environments, respectively. The cross combination (PsxP.) gave the
maximum useful values of 14.39% and 15.07% at favourable and stress
conditions, respectively.

Regarding 1000 grain weight, 12 and 11 out of 15 crosses were
significantly heavier than their. mid parents under non stress and drought
stress conditions, respectively. The cross (P2xP3) exhibited the largest useful
heterosis values of 18.29% and 25.46% under normal and stress
environments, respectively. Compared to the better parent, the cross
(P2xP3) showed also the maximum heterosis values of 13.15% and 22.19%
under favourable and stress conditions, respectively.

With respect to grain yield per plant, all crosses were significantly
better in yield than their mid parents under the two environments. The cross
combinations {P;xP3) and {P,xPs) revealed the largest heterosis values of
18.78% and 16.89% under normal and drought stress conditions,
respectively.

Table 3: Estimates of heterosis over mid parents (above) and better
parent (below) for alt studied traits under favourable (F) and
drought stress (S) conditions.

Crosses Heading date No. spikes/plant | 1000grain weight | Grain vield/olant
F S F S F S F S
259 | 481" | 16.27** | 3781* | 788" | 12.14"" | 14.01"" | 23.56""
PP, | 2.92 -1.66 | -872 | 10.09™ | 971" | 485" | 571 | 825"
-407 | -258 9.86* [ 13.86™ | 0.32 8.96 | 1678 | 23.00""
PPy | -1.09 -0.51 -4.52* | 219 |-12.82** | 526 | 6.03* | 20.18"
-1.25 -0.31 10.85*" | 492 | 595 1.99 15.18** | 18.22"*
PP | 0.85 1.53 3.43" | 2.85"* | -3.85" | -6.48 | 10.79" | 1415
220 | -427" | 8.49" | 1760 | 1.54 -0.83 | 14.85% | 21.41°" (
PixPs | 2.80 -2.81 352" [ 537 -3.30 -3.44 1.90 17.02"
223 -1.53 8,94 | 8.15" 3.29° -4.12* | 727 | 653 ‘
LP.xP, 1.46 2.68 1.68** 0.95 0.55 -5.87" 2.61 -1.56
-3.02* ’7.03" 20.76" | 26.10** | 18.29™ | 2546~ | 713" | 10.21™
PP, | -0.89 -3.30° | 698 | 1016™ | 13,15 | 2219 | -3.50 -1.44
-1.58 1.15 8.68* | 11.55" | 10.48" | 10.03" | 1549~ | 1590~
PxP, | 1.75 2.58 -g.89" | -g.59°" 0.90 1.21 -1.37 0.88

PxPs | -5.19" -2.72 -14.54" | -11.09" | -5.26™" -2.78 7.78 3.83
-4.06™ -2.19 11.69™ | 29,32" | 12,32 | 6.08" 7.80* 12.59*

-5.66™ | -4,38™ | 1128* | 2070" | B.SE&* 11.79" | 18.89"" 2’2.30“]

PaxPy -2.38 -1.32 -15.45*" -1.8¢ -3.87° -840 | -13.9¢ | -7.78""
-4.51" | -4,52* | 23.49** 2569 | 7.07"" 5.02* 13.87"* | 16.59"

PP, | -3.62" -3.81° 14.39" | 15.07*" 2.02 -0.97 7.22°" 11,95
-3.99"" -2.51 2.08 17.62™ 3.01° 6.84"" g9.78*" 688"

P3xPs -2.18 -1.49 -13.51™ | -3.98" | -8.48" -4.91* 7.00"" 0.42

’ -3.70° -3.22* 372" | 18.20*" | 522" 5.59" | 12.29"° | 13.98"
PsxPs | -3.09° -1.68 -13.76™" -0.76 -6.38* 5.72°" -2.03 3.1
-4.49" 1.9 6.30" 13.78** 841" 523 13.27*" | 10.19™
PixPs -1.75 2.23 -3.38" 0.17 3.03 -1.07 4.12* 8.08™"
-5.46°° -3.25° | 14,98 | 23.65" | -3.53" 2.93 943" | 14.28"
PPy | -3.97° -0.98 2.39™ 13.31° | -10.25*" -3.99 0.87 7.39°
PsxPg -3.02° -3.80° -4,45** | 10.33" 7.69" 4.66"" 10.70°" | 21.14""
-1.81 -1.24 -§.46" 5.54*" 0.19 3.78 -5.51°" 15.95*"
" Significant at 5% and 1% leveis of probability, respectively.
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While, the crosses (PyxPz), (P1xPj}, (P1xPs), (P2xPs) and (PsxPg) were the
most promising hybrids under drought stress conditions with heterosis values
of 23.56%, 23.00%, 21.41%, 22.30% and 21.14%, respectively. As for the
better parent heterosis values for six and eight out 15 crosses had significant
values under favorabie and drought stress conditions, fespectively. The
crosses (PyxP3), (PyxPg), (PyxPs} and {PsxPg) showed the best hetergsis
values of 20.18%, 14.16%, 17.02% and 15.95%, respectively, under drought
stress conditions.

Generally, these resuits indicated that the majority of crosses were
significantly earlier and higher in yield than their mid and better parents under
the two environments. This finding reflects the important role of non additive
gene action in the inheritance of these traits.

Combining ability analysis

Results of combining ability analysis in Table 4 showed that both
GCA and SCA mean squares were highly significant for all studied traits
under each condition and their combined data. This indicates that all types
of gene action are involved in the inheritance of these traits. In addition, the
ratio of GCA/SCA was found to be greater than unity for ali studied traits
under both environments, indicating that additive gene action played a major
role in the expression of these traits.

The interactions of GCA x E and SCA x E mean squares were found
to be highly significant for all studied traits except SCA x E in grain yield per
plant, suggesting that the magnitude of alt types of gene action fluctuated
from favourable to drought stress conditions. Moreover, the ratio of GCA x E
/SCA x E was more than one for all studied traits, revealing that non additive
genetic effects are more stable over the environments than additive ones.
Therefore, selection for these traits under more environments would be
effective to improve these traits. In this trend, similar findings were repornted
by El-Sherbeny (1999); Joshi et al {2002); El-Seidy (2003); Bayoumi {2004}
and El-Sherbeny (20G4).

GCA effects (g,)

Estimates of general combining ability ot each parent (gi} for all
studied ftraits under the two environments are presented in Table 5. The
resuits showed that Gemmeiza 3 (P,) was excellent general combiner for
earliness under the two environments. Moreover, Sakha 69 (P.) seemed to
be a good general combiner for earliness under non stress conditions. For
yield components, Gemmeiza 3 (Py), Giza 164 {Ps) and Gemmeiza 7 (Ps)
were considered to be the best parents under both environments. Whereas,
Sakha 8 (P,} and Giza 168 (Pi) were the poorest general combiners for
these traits under the two environments. Consequently, the previous paren:s
which exhibited useful general combining ability effects, could be utilized in
breeding programs to improve eariiness and yield components under non
stress and drought stress conditions.

730



J. Agric. Sci. Mansoura Univ., 31 (2), February, 2006

(s) ssohis 1ybnodp pue (1) spyeloae) J9puUn S11LJ) PAIPMYS [B 10) adueleA JO SisAjeur Ajpge Buluiquos) @y 2qe]

“Alaapaadsal ‘Auiigeqosd Jo S1249) %1 pue %5 e Jueapubs ..,
06’02 . - 019 - - vS'E - - lge : - S0 3XYIS/AXVIY
v8S | Evv | BREL | ¥9'L P2 | 862 | ¥OE | vvE | EL'F |Sl'e e} f92 |- - YISO
96°1L 602 78l 8L pc'c PPl | 600 | L0 | 900 | ZE'L | VL | 9L {08BOv = |
9t - . AR - - »SE0[ - - =0l - - IS4 - ERS jolc
nIBEE - - |estlOE - - AT . =906 | - - G- IxXy¥IS
=889 | L8G'Y | LG8C lalt'BL[aCB 0L |1u S EL | 592970} .255°0]4.47 0] 24SP'S [5:9F'F| .:90'G |SL[S) V3§
+sCB BE !+ s6C°0C 4267 €S [+sCC0E [1:£1'9C [ +:EC0F | +eP0C [+oPEL | 42¥6L | 2991 |5 €T L[ BV EL|G [ § Va9
2 | s 4 2 | s 4 0 S 4 2 S 4 1o]s
ued/plaif uein wbm uiesb 0001 jueydsapds jo "o ojepbuipeay [ 4Q| 2 AS |

elep poulquIod A1y} SE |[|[9M SE SUONIPUCd

731



El-Sherbeny, G.A.R.

Table 5: Estimates of general combining ability effects(gi) of each
parent for all studied traits under favourable (F) and drought
stress {S) conditions.

Heading date | No. spikes/plant | 1000grain weight {Grain yield/plant
F ] F S F s F S
Gemmeiza 3 (P,) |-2.13" |-1.82°| 0.39" | 0.03 | 368" | 2.60°" | 227" | 0.31

Sakha 8 (P3) 195" [ 0.67 | -0.95°" | -0.74" | -3.37" [ -2.58"" |-3.74™" | -2.74"
Giza 168 (P,} -0.38 [-0.15 [ -0.46™ | -0.36" | -2.88"" | -2.28™° [ -1.03" | -0.73
Sakha 69 (P | -0.94" | 047 | 004 | -0.06 | -0.97° [ -1.15" | 0.97° | €30 |
Giza164(P;) [ 1.24"1-0.60] 037" | 069 | .31 | 134" |-1.59 | 1.02°

Gemmeiza 7 (Ps) | 025 [1.43" [ 0.61"* | 0.45 | 222 | 156 [ 3.12" ] 1.85""

SE (gh) 0.37 (038 ] ©.08 | 0.1t 0.39 048 | C.44 | 047
*** Significant at 5% and 1% levels of probability, respectively.

Parents

SCA effects (S)

Estimates of SCA effects (S;) of each cross for all studied traits at the
two environments are given in Table 6. The results indicated that the crosses
(PaxPs) and (P4xPg) under tavorable conditions as well as {FxP3) and (P3xP,)
under stress conditions, which resulted from crossing {good x poor) general
combiners, exhibited significant SCA effects for earliness. The cross (P;xP,)
involving two poor general combiners and the cross (P4xPg) resulting from
{poor x good) general combiners, revealed significant SCA effects for number
of spikes per plant under the two environments. Desirable SCA effects for
1000 grain weight were oblained in the cross (P,xP;), which inciude two poor
general combiners under each of the two environments. In addition, the two
crosses (PaxPg) and (P4xPg) which inciuded one poor and ane good general
combiners, showed desirable SCA effects for the same trait under normal
environment. Concerning grain yield per plant, the cross (PyxP3), which
resulted from crossing (good x poor) general combiners, was the most
promising under the two environments. While, the cross {PsxPs), involving
two good combiners, exhibited desirable SCA effect for the same trait under
drought stress conditions.

It is interesting to note that the promising crosses which showed
desirable SCA effects exhibited (as previously mentioned) high heterosis
values far these studied traits. It could be also observed that the excellent
¢ross combinations in this study were obtained from (good x goord), (good x
poor) and (poor x poor) general combiners. Therefare, it is not necessary
that parents having estimates of GCA effects would also give high estimates
of SCA eftects in their respective cross combinations. Similar results were
obtained by Sheikh et al. (2000); Singh (2002); Joshi et al, (2002} and El-
Sherbeny (2604).

It could be conciuded that the tolerant parent Giza 164 (Ps)
transmitted its genes controlling drought tolerance to the cross combinations
including it (P, x Ps; P3x Ps; Pyx Ps and Pg x Pg). Drought susceptibility index
{DS1) was positively correlated with heading date, suggesting that early
genotypes were less susceplible to drought stress than late ones.
Consequently, these crosses could be considered promising popuiations for
isolating useful segregates to be cultivated under drought stress conditions.
Estimates of GCA and SCA in these promising populations under favorable
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and drought stress conditions proved thal selection for drought tolerance
could be effective in early segregating generations.

Table 6: Estimates of specific combining atility effects (Sij) of each
cross for all studied traits under favorable (F) and drought

stress (S) conditions.
Crosses Heading dale [No. spikes/plant] 1000grain weight [Grain yield/piant
' F S F S F S F S
PxP2 -0.67 | -2.20* 0.33 | 0.79" 0.87 248 1.12 1.B1
P1xPs -1.64 [ -0.09 0.10 0.05 -1.32 1.86 2917 | 3.40°
Pi1xPa 0.52 0.50 0.1 -0.22 1.66 0.13 1.60 0.97
Pi1xPs -0.05 -1.84 .20 0.42 -0.31 -1.35 1.37 1.95
P1xPs 0.93 0.44 0.14 -0.12 0.88 -2.28 | -0.05 | -1.08
PaxP3 -0.32 | -1.27 0.37 0.17 | 373" | 4.83** | -0.48 | -0.25
P2xPa 0.75 1.81 -0.18 -0.19 1.11 0.81 1.42 0.82
P2xPs 273 | -1.92 0.30 0.24 0.74 1.62 1.58 1.90
P:xPg -1.34 }0.05 0.26 0.50 2.73" 0.01 0.27 0.37
PaxPa -1.53 ( -2.57* [ 067 | 0.717 1.13 -0.39 1.20 1.51
PaxPs -0.90 -0.11 -0.12 0.27 -0.35 0.32 0.07 -0.92
P3xPs -0.82 | -0.64 | -0.12 0.22 0.94 0.50 1.68 1.16
PaxPs -1.54 | 2.28" 0.07 0.21 2.44" 1.00 0.87 -0.14
PsxPs -2.45" | -1.85 0.54° | 0.62° | -297 [ 067 0.65 1.23
PsxPs -0.13 -1.49 -0.42 0.01 0.15 .38 1.02 2.71"
SE (51)) 1.02 1.05 0.22 0.29 1.06 1.32 1.20 1.28 |
** Signilicant at 5% and 1% levels of probability, respectively.
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