ESULTS AND DISCUSSION

Seasonal effects:

Mean squares associated with years were found to reach the level
of significance for all the studied traits except, harvest index (Table 3).
This finding revealed that the majority of the studied traits were subjected

to environmental changes .

Mean values of the second season were mostly higher than the

corresponding in the first one for all traits except, number of spikes /plot

m’, no of kernels and weight of kernels/spike and protein % (Table 4).

Effect of Irrigation:

[rrigation mean squares in the combined analysis over (stress and
normal irrigation over two seasons) were significant for all the studied
traits (Table 3). These results indicated that over all differences between

the stress and normal irrigation treatments.

Mean values of normal irrigation were significantly higher than
those of stress irrigation for all the studied traits, except harvest index and
protein % (Table 5), indicating that selection for stress tolerance should
give a positive yield response under stress. El-kalla et.al (1995) reported
that the application of one and two supplementary irrigation in wheat had
a significant effect on 1000 — kernel weight . On the other hand, heading
and maturity dates behaved the earliest one under stress condition than
those of non stress condition and they were significant for those traits.
Also, the results indicated that mean values of normal environments for

yield and its components were higher than those of stress condition.
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The average values of interaction effects between season and

irrigation treatments over both seasons are presented in (Table 6).

Mean values of non-stress condition gave the highest mean values
with significant or insignificant for all traits studied than those of stress
condition, except harvest index and protein %. While heading and
maturity dates behaved the earliest one under stress condition than those

of non-stress condition.

Grain yield decreased under stress condition as a result of the
decrease in yield components in both seasons. On the other side, harvest

index and protein % increased under stress condition.

Mean squares for genotypes were significant for most the studied
traits in the combined analysis over both irrigation treatments and both
seasons (Table 3). These results indicated that the wide diversity among

genotypes used in the present study for these traits.

Varietal performance :
Data in (Table 7) show the mean performance of genotypes over

irrigation treatments and both seasons for all the studied traits.

Heading date:

For heading date, Yecora variety (no.4) was the earliest over
irrigatin treatments and seasons, but without significant superiority over
those genotypes no. 18 (CPAN/8O/PPSN//PRL “S”PVN), no. 22
(G158/5/CFN/CNO “S”//RON/3/Bb/NOR/4/TL/3FN/TH/NAR59%2), no.
23 (G 164/ Sakha 61), and no. 24 ( G 144 X P5 N/BJW “S”).
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On the other hand, Penwawa variety no. 5 (Penwawa) had the
Jatest with regard to days to heading, but without significant superiority
over those genotypes no. 2 ( Sahel), No.3 (Sakha 8), no.6 (Nesser), no.7
(KVZ/Coolfen//Tsi/vve (s) , no.8 (BAVIACORA M92), no.13 (CNO79*
2/HOEL//vve “S” /ANC), no.19 (NAC/ANGRA) and n0.20 (STK/4/10/3/
CR//CIT71). These results are in agreement with those reported by
Nachit and Ketata (1989) and Islam (1990), Who found significant

differences among varieties for earliress (days to heading).

Maturity date:

Data in Table (7) include the measurements obtained for no. of
days to maturity over irrigation (reatments and seasons (combined
analysis). Yecora variety (no. 4) followed by genotype no. 9 ( IL5-
264/4/CAR//KAL/BB/3/NAC/5/CAA) showed the earliest of maturity
date. However, Penwawa variety (no. 5) is the latest one. These results
are in agreement with those recorded by Gharti-Chhetri and Lales
(1990), Ibrahim et al (1995) and Ghandorah et al (1997). They found

significant differences among varieties for earliness of days to maturity.

Earliness, if found in wheat is favorable escaping destructive
injures caused by stress conditions i.e ..... drought, heat, disease and
salinity. Both varieties Yecora (no. 4) and genotypes no. 9 as previously
mentioned expressed significant earliness of days to maturity. Hence, it
could be concluded that both varieties (genotypes) are valuable in

breeding for earliness.



Plant height (cm):

Data in Table (7) show the measurements obtained for plant height
at the combined analysis. Genotype, no. 7 ( KVZ/Coolfen//Tsi/vee (s)),
had significantly taller than other genotypes. However, Yecora variety
(no.4) was significantly shorter than the other genotypes, followed by
Penwawa (no. 5), Nesser (no. 6), no.11 ( ACSAD 5..29// Y1/ sprw “S™),
no. 13 ( CNO 79* 2/HOEL//vee “s"/ANC), No. 16 (MYNA “S™/ VUL
's” YD “S” //PCI “S”), no. 17 (MYNA “S» VUL “S” YD “S”//PCI “S”),
no. 18 (CPAN/80/PPSN//PRL “S”/PVN), no. 20 (STK/4/JO/3/CR//CIT
71) and no. 21 (VAN-14). These results were in accordance with those
obtained by Ibahim ef a/ (1995) and Tawfelis er al(1998).

The most interesting genotypes mentioned above were shorter,
hence agronomic (short plant) significance could be obtained from these

genotypes if it used in hybrid wheat program.

Spike length (cm):

The mean performance of 24 genotypes for spike length at the
combined analysis are presented in (Table 7). With the exception of
genotypes no. 9 (IL75-2264/4/CAR//KAL/BBI3/NAC/5/CAA) , no.14
(VEE#5NAC), no. 19 (NAC/ANGRA) no. 20 (STK/4/JO/3/CR//CIT 71)
and no. 21 (VAN-14), all genotypes gave the same performance for spike
length. The genotype no.22 (G158/5/CFN/CNO“S”// RON/3/Bb/NOR/4/
TL/3EN//TH/ NAR59 *2) had the highest spike length. However, the two
genotypes no. 9 (IL75-2264/4/CAR//KAL/BB/3/NAC/5/CAA and no. 14
(VEE#5NAC) gave the shortes ones. Kheiralla (1994) reported that

drought conditions reduced spike length
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Number of kernels/spike:

The differences among  genotypes regarding number of
kernels/spike in the combined analysis reached the significant levels
(Table 7). Sahel 1 (no. 2) gave the highest no. of kernels/spike but
without superiority over these of no. 1 (Sids 1), no. 8§ ( BAVIACORA
M92), no.12 (ACSAD529/4/C] 82.24/C168 /3/CNO*2//Ce/T OP) and no.
15 (MYNA/VUL//JUN). However genotypes no. 17 (MYNA “S” VUL
“S” YD"S//PCI”S™) had the lowest one. Shalaby et al (1992) and
Tomar et al (1993) found that significant differences between variety for

no. of kernels/spike.

No. of spikes/ m’:

Mean values of no. of spikes/ m® resented in Table (7)indicated
clearly that the three genotypes no. 18 ( CPAN/80/PPSN//PRL “S”/
PVN), no. 17 (MYNA “S” VUL “§» YD”S"//PCI"S™) and Yecora (no.
4) gave the highest. However, Sahel 1 (no. 2) gave the lowest one. El-
Kalla et al (1995) showed that one and two supplementary irrigation in
wheat had a significant effect on number of spikes per m* and Abd El-
Gawad ef al (1993) found that a significant reduced number of spikes/

.
m~ due to water stress

Weight of kernels/spike (g):

Data in (Table 7) show weight of kernels/spike in the combined
analysis. The genotypes no. 19 (NAC/ANGRA) and no.22
(GISS/S/CFN/CNO“S”//RON/B/Bb/NOR/4/I‘L/3FN/I*H/NAR59*2) gave
heaviest kernels/spike, followed by genotypes No. 1 (Sids 1) , no. 21
(VAN-14) and no. 23 (G 164/SAKHA 61). However, no. 3 Sakha 8

variety gave the lowest one.,
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Weight of 1000 - kernel (g):
Regarding 1000-kernel weight, genotype no. 2] (VAN-14)

recorded the highest kerne index, but without superiority over the
recorded by genotype no. 2 (Sahel 1), no.23 (G 164/Sakha 61), and no.
24 (G144 X P5 N/BjW “S”) followed by no. 4 (Yecora). However,
genotypes no. § ( Penwawa), no. 14 (VEE# 5 NAC) and no 19
(NAC/ANGRA) gave the lowest one (Table 7).

Grain yield (ard./fad.)

Van-14 (no. 21) gave the highest grain yield ard./fad, but without
superiority over that recorded by genotypes no. 4 (Yecora), no. 9 (IL75-
264/4/CAR//KAL/BB/3/NAC/5/CAA and no.22 (G158/5/CFN/CNO
“S"//RON/ 3/Bb/ NOR/4/ TL/3FN/TH/NAR59*2). However the lowest

grain yield ard./fad, wag recorded by Penwawa genotype (no.5).

The high grain yield ard./fad. of Van-14 (n0.21) could be attributed
to high weight of 1000-kernel and weight of kernels/spike. Also the high
grain yield ard./fad. of Yecora (no.4) and (no.9) genotype could be
attributed to its high seed index and no. of spikes plant. However, the
high grain yield ard./fad. of genotypes no. 22 (G158/5/CEN/CNO*S”
//RON/3/Bb/NOR/4/T L/3FN/TH/NAR59*2) could be attributed to high
weight of kernels/spike, spike length and no. of kernels/spike.

Generally, the high grain yield/fad, of any genotype could be
attributed to a high value of one or more of its components. Wheat
genotypes differ widely in their yielding ability. AJ] investigators using
different varieties reached this finding. Ibrahim et al (1995) found that
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wheat genotypes exhibited significant differences in number of spikes/m’
and number of kernels/spike. Oppositely, 1000 kernel weight was

decreased.

Straw yield ton/fad:

For straw yield ton/fad., the genotype no. 21 (VAN-14) gave the
highest value, followed by no. 9 (IL75-2264/4/CAR//KAL/BB/3/ NAC/5
/CAA), then by no. 20 (STK/4/JO/3/CR//CIT 71) and no24 (G 144 X
P5 N/BJW “S”). However, the genotype no.5 (Penwawa) gave the lowest
one (Table 7).

Biological yield ton/fad.:

The two genotypes no. 21 (VAN-14) and no.9 (IL75-2264/4/
CAR//KAL/BB/3/ NAC/5/CAA) had the highest values. However, the

genotype no.5 (Penwawa) gave the lowest one (Table 7).

Harvest index:

Regarding harvest index , (no.6) Nesser genotype recorded the
highest harvest index followed by Van —14 genotype (no.21). However,
Penwawa variety (no.5) gave the lowest one (Table 7). Clarke et al
(1992) found that the harvest index ranged from 0.52 to 0.6 over the five
years, and tended to be higher under dry condition. Ellen (1990) found
that the difference in grain yield was mainly attributed to a higher harvest

index.
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Protein %:

Data in (Table 7) show protein % in the combined analysis.
Penwawa variety (no.5) gave the highest protein % followed by
G 164/Sakha 61 genotype (no.23). But, Pastor * 2/OPATA (no.10)

recorded the lowest one (Table 7).

Effect of interaction between genotypes and seasons:

Table (3) showed that the effect of interaction between genotypes
and seasons was statistically significant for all traits exccpf, plant height.
This interaction with season was caused mainly by different ranking of

genotypes from season o another.

For plant height, insignificant effect of interaction between
genotypes and seasons was detected revealing that the performance of

genotypes were constant from season to another .

Mean performance of the investigated genotypes in the two seasons for

all the studied traits are presented in (Table 8).

Heading date:

Regarding heading date, Yecora (no.4) is the earliest variety in the
first season. Yecora variety earliest one but without significant superiority
over those genotypes no.18 (CPAN/80/PPSN//PRL “§”/PVN) and no.23
(G 164/Sakha 61). While, Penwawa was the latest ones in the first season.

In the second season, genotype no.l8 (CPAN/80/PPSN//PRL

“g”/PVN) was the earliest, but genotype no.7 (KVZ/Coolfen// Tsi/vee

(s)) was the latest one.
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These results agreement with those reported by Ibrahim ef al
(1995) and Bayoumi (1999) found significant differences among

varieties for earliness.

Maturity date:

The results in (Table 8) recorded that Yecora (no.4) is the earliest
genotype in the first season for no. of days to maturity and significant
superiority over all the genotype. While Penwawa (no.5) was the latest
ones in this trait. In the second season, no.9 (IL75-2264/4/CARIIKAL
/BB/3/NAC/5/CAA) was the earliest genotype but without significant
superiority over the genotype Yecora (no.4). While Penwawa (no.5) was

the latest one in number of days to maturity.

Plant height (cm):

The data in (Table 8) showed that genotype no.7 (//KVZ/Coolfen
Tsi/vee (s)) was the tallest one in the first and second season with 120.1
and 125.5 (cm), respectively. While, Yecora (no.4) was the shortest

genotype in poth seasones with 89.1 and 87.1 respectively.

Spike length (cm):

Data in Table (8) showed that Sakha 8 (no.3) had the longest spikes
in the first season, but genotype no.19 (NAC/ANGRA) produced the
shortest spikes.

In the second season, genotype no.1 (Sids 1) had the logest spike,
while variety no.20 (STK/4/JO/3/CR//CIT 71) was the shortest one in this

triat . This results agreement with those reported by Semaike (1994) and
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Ibrahinim et al (1995) found that wheat genotypes exhibited significant

differences in spike length.

Number of kernels/spike:

Over the two irrigation treatments, genotypes differed significantly
in both seasons in number of kernels per spike (Table 8). Data indicated
that season variety no.2 Sahel 1 in the first season was the highest in
number of kernels/spike. However, variety n0.6 (Nesser) in the second

season produced the highest number of kernels/spike (Table 8).

Number of spikes/mz:

Table (8) show that number of spil{eslm2 was significantly
affected by both irrigation treatments and genotypes in the two seasons
of study. Variety no.18 (CPAN/80/PPSN//PRL “S"/PVN) produced the
highest number of s.pikes/m2 in the first season. While the lowest number
of spikes/m2 was obtained from variety no. 21 (Van-14). In the second
season variety no. 17 (MYNA “S” VUL “S” YD”S”//PCI"S™) gave the
highest one for this trait. On the otllef hand, variety no.3 (Sakha 8) was

the lowest one in the number of spikes/mz‘

Weight of kernels/spike (g):

Overall the two irrigation treatments, genotypes significantly
differed in weight of kernels in both seasons. Genotype no.9 (IL75-
2264/4/CAR//KAL/BB/3/NAC/5/CAA) had the heavier kernels in the
first season. While, in the second season, genotype no.21 (VAN-14) was
the heaviest one for this trait followed by genotype no.22
(G158/5/CFNICNO“S”I/RON/3/Bb/NORf4/'l"U3FN/TH/NAR59* 2).
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other hand , Penwawa variety (no.5) had the lowest mean value of grain

yield/ plant.

Biological yield ton/fad.

Table 8 show that biology yield ton/fad. was significantly affected
by two irrigation treatments and genotypes in the two seasons of study.
In the first season genotype no 4 (Yecora) gave the higest values of
biology yield. While the lowest value was genotype no 5 (Penwawa) . In
the secand season, genotype no 21 (VAN-14) durum wheat was the
highest one in biology yield Trethowan et al (1991) found that duration
of the vegetative phase under drought positively influnced accumulated

biomass.

Harvest index:

The results in (Table 8) showed that significant differences were
found between genotyes. VAN-14 (no 21) durum wheat was the highest
mean value in harvest index in the first season, while genotype no 19
(NAC/ANGRA) was the lowest value in harvest index. In the second
season, genotype no 6 (Nesser) produced higher mean value for harvest

index.

Protein %:

For protein % genotype no 5 (Penwawa) gave the heighest mean
value in the first, season while genotype no 10 (PASTOR * 2/OPATA)
Was the lowest one in protein %. In the second season, genotype no 22
(G158/5/CFN/CNO“S”//RON/3/Bb/NOR/4/TL/3FN/TH/NARS59* 2) was

the highest mean value in protein % (Table 8).Jafari-shabestari and
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Abd-Mishani (1987) found that a dquate soil maisture decreased protein

content but increased in grain yield

Effect of interaction between genotypes and irrigation

treatments:

Mean squares associated with genotypes were found herein to
reach the level of significance in all traits at stress and non-stress
irrigation treatments as well as the combined over them, except spike
length in normal irrigation in the second season, weight of kernels/spike
at normal irrigation and harvest index and protein % at stress condition in
the first season (Table 3). Mean squares for the interaction between
genotypes and irrigation treatment were significant for all traits except
plant height, spike length, no. of kernels/spike and grain yield ard./fad.,
straw, biological yields ton /fad. and harvest index in both seasons as
well as the combined data, heading date and weight of 1000-kernel in the

first season and maturity date in the second season (Table 3).

Significant mean squares of interaction revealed that the tested

genotypes ranked differently from normal to stress irrigation treatments.

Mean performances of the investigated genotypes at stress and
normal irrigation treatments overall two seasons for all traits are

presented in Table (9).

Heading date:
With regard to heading date, Yecora (no.4) is the earliest variety
under drought or irrigation conditions. Also, Yecora variety was the

earliest one but without significant superiority over those genotypes no. 9
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(IL75-2264/4/CAR//KAUBB/3/NAC/S/CAA), no. 17 (MYNA “S” VUL
“S” YD"S"//PCI"S”) no. 18 (CPAN/80/PPSN//PRL “S”/PVN), no.22
(G1 58/5/CFN/CNO“S”//RON/3/Bb/NOR/4/T. L/3FN/TH//NAR59%2),

n0.23 (G 164/Sakha 61) and no.24 ( G 144 X P5 N/BJW “S”) in stress
irrigation and no. 9 (IL75-2264/4/CAR//KAL/ BB/3/NAC/ 5/ CAA),
no.12 (ACSAD 529/4/C182.24/C168/3/CN O*2//Cc/TOP), no.17 (MYNA
“S” VUL “S” YD"S"//PCI"S”), no. 18 (CPAN/80/PPSN// PRL “S” /
PVN), n0.23 (G 164/Sakha 61) and no. 24 (G 144 X P5 N/BJW “S”) in
normal irrigation. However, Penwawa (no.5) and Sakha 8 (no.5) Gave the

latest ones at both conditions, respectively (Table 9) .

These results are agreement with those reported by Islam (1990)
and Ibrahim et al (1995) who found significant differences among

varieties for earliers (days to heading).

Maturity date:

For maturity date, Yecora variety showed the earliest one followed
by genotype no.9 (IL75—2264!4/CAR//KAUBB/B/NAC/S/CAA) in stress
and normal irrigation treatments over two seasons. However, Penwawa
variety (no.5) exhibited the latest one in both irrigation treatments, but
without significant superiority over those no.13 ( CNO 79* 2/HOEL//vee
“S"/ANC), and no. 17 (MYNA “S”/ VUL “S” YD”S”//PCI”S”) in stress
condition (Table 9).

Plant height (cm):

For plant height, Yecora variety (no. 4) had the shortest one at
stress and normal conditions, but without significantly differ than
genotype no. 13 ( CNO 79* 2/HOEL//vee “S”/ANC) in normal
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irrigation. However | genotypes showed that Table 9 po. 7
(KVZ/Coolfen// Tsilvee “s”) expressed significant taller than other
genotypes in both irrigation treatments, but without significant superiority
than those Sids 1 (no.1), no.10 (PASTOR * 2/0PATA) and
n0.22(G1 58/5/CFN/CNO“S”//RON/3/Bb/NOR/4/1" L/3FN/TH/NAR59*

2) in stress condition.

Spike length (cm):

Regarding spike length, genotype no.20 ( STK/4/JO/3/CR//CIT 7 1)
had the shortest one at both stress and non stress conditions, but without
significantly differ than al] genotypes. On the other hand, genotypes
n0.23 (G164/Sakha 61) exhibited the tallest one under stress condition
and genotype no.22 (Gl58/5/CFN/CNO“S”//RON/3/Bb/NOR/4/1"L/3FN/
TH/NARS59* 2) under non-stress condition (Table 9).

Number of kernels/spike:

With respect to no. of kemnels/spike, the lowest mean values were
detected by genotype no.17 (MYNA “S” VUL “§” YD”S”//PCI"S”) at
both conditions, while Sahel 1 variety (no.2) gave the highest mean

values, but without significantly differ than the other genotypes (Table 9),

Number of spikes/m’:
For number of spike/m® | VAN-14 genotype (no.21) gave the

lowest mean values, while the highest values were detected by genotype
no.18 (CPAN/80/PPSN//PRL “S”/PVN) followed by no.17 (MYNA “§”
VUL “§” YD"S”//PCI”S”) , no.6 (Nesser) and no. 19 (NAC/ANGRA)

under stress condition.
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At favorable condition, the lowest mean values were detected by
Sahel 1 variety. On the other hand, genotype no.9 (IL75-2264/4/CAR//
KAL/BB/3/NAC/5/CAA) gave the highest mean value followed by
Yecora (no. 4), Penwawa (no.5) varieties and genotype no. 18
(CPAN/80/PPSN//PRL “S”/PVN) without significant superiority (Table
9).

Weight of kernels/spike (8):

As for irrigation treatment, well watered treatmeht produced
heavier grains than the stress treatment in both seasons (Table 9), Weight
of kernels/spike were 2.54 and 2.00 with well watered and stress

condition, respectively .

Data in (Table 9) showed genotype that no.19 (NAC/ANGRA) had
the heaviest kernels/spike over the two irrigation treatments (stress
condition). On the contrary, no.3 and no.5 (Sakha 8 and Penwawa) gave

the lightest kernels/spike with average 1.58 and 1.66 g respectively.

At favorable condition, the lowest mean value was detected by line
no.11 ( ACSAD 529// Yr/ SPRW “S”). On the other hand, genotypes no.
20 and no.22  (STK/4/JO/3/CR//CIT 71) and  (G158/5/CFN/CNO
“S"//RON/3/Bb/NOR/4/TL/3EN/T H/NARS9* 2) gave the highest mean
values with 2.70 and 2.70 g respectively.

Weight of 1000-kernel (g):

Data in (Table 9) indicated that interaction between genotype x
irrigation treatments did not reach to the significance level in the two

seasons of study .
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Favorable condition produced heavier grains than the stress
condition in both seasons. Weight of 1000-kernel weight were 48.59 and
39.80 respectively. Islam (1990) and Bayaoumi (1999) pointed out that
water deficit decreased 1000 kernel weight in bread wheat by 17 % as an

average of two seasons.

Straw yield ton/fad.:

The results (Table 9) indicated that genotypes x irrigation
treatments interaction was insignificant different in straw yield in the two
seasons of study. It means that the 24 genotypes showed similar response

to irrigation and stress condition.

Grain yield ard./fad.:

The results of combined analysis for this trait showed that the
interaction between wheat genotypes under this study and both irrigation
treatments (non stress and stress) was insignificant differences between
all genotypes (Table 9). This result indicates that genotypes ranked the
same from normal to stress irrigétion treatments. The results recorded
that variety no.2] (VAN-14), durum wheat was the highest one in grain
yield under non stress and stress condition which gave 19.72 and 14.20
ard./fad. respectively. While variety no.5 Penwawa bread wheat was the
lowest one also under non-stress and stress condition which gave 12.00

and 8.07 ard./fad., respectively.

Biological yield ton/fad.
Insignificant difference for compared analysis for interaction

between genotypes and water treatments was found ( Table 9) but variety

n0.21 (VAN-14) durum wheat was the highest one in this trait under non
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stress and stress condition. On the other hand Penwawa no.5 have low

values for biology yield under non stress and stress condition.

Harvest index:

Overall the studied irrigation  treatments genotypes were
insignificantly different in harvest index values (Table 9). Genotypes x
irrigation treatments interaction did not reach the significance level in
both seasons. It means that the studied genotypes showed similar
response to irrigation treatments in both seasons of study. Fischer and
Wood (1979) they found that comparisons between selected lines under
well-watered condition and those under drought stress conditions were

insignificant in both seasons,

Protein %:

The results showed that Penwawa variety no.5 gave the highest
protein % under water stress while Sahel I no. 1 recorded the lowest one
under drought (Table 9). Meanwhile was the highest one in protein under

nomn.stress.

The high grain yield (ard./fad.) of the previous genotypes could be
attributed to the high values of one or more of yield components. It could
be concluded that these genotype would be efficient and promising in
wheat breeding programs for improving grain yield under stress

condition.
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Effect of interaction between genolypes x irrigation treatment
X season:

Mean squares of genotypes x irrigation x season were significant
for heading date, no. of spikes/m?, weight of kernels/spike, 1000- kernel
weight and profein percentage (Table 3). The other traits were
insignificant by Shalaby et.al, (1992), they reported that water stress is a
major environmental limitation to grain yield however differences among
the irrigation treatments were limited to some extent and the results
indicated that their were significant among wheat genotypes in heading
data, no of spike/m2, 1000-kernels weight and plant height. significant
mean squares of interaction revealed that the tested genotypes ranked
differently from stress to non-stress conditions and from season to

another.

Significant mean squares for interactions between genotypes
irrigation treatments and season were detected for heading date, no. of
spikes/plot, no. of kernels/spike and 1000-kerne] weight, (Table 3),
These results indicated that ranked of effect of interaction between
genotypes and irrigation treatment was differed from season to another

for these traits.

Heading date:

Data in (Table 10) indicated that variations in days to heading due
to irrigation treatments were significant in the two seasons. Drought
stress treatment produced earlier heading than the recommend irrigation
treatment, in both seasons. These results were in accordance with those
of Shalaby er al (1992) and Ibrahim et al (1995). Data showed that

Yecora variety (no.4) was the earliest genotypes with average number of
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days to heading of 76.5 days in the first season under stress condition
while genotype (no. 5) Penwawa was the latest genotype under stress and

non Stress.

In the second season, genotype no. 24 ( G 144 X P5 N/BJW “S”)
was the earlier genotype with average 77.25 days followed by Yecora
with average 79.25 days under stress condition. While genotype no.20
(STK/4/JO/3/CR//CIT 71) was the latest one.

Number of spikes/m2

The results in (Table 10) showed that the number of spike,sur’m2 was
significantly affected by effect of irrigation treatments and genotypes in
the two seasons. Stress treatment decreased average number of spikes,"m2
compared to non stress treatment in the two seasons. These results agreed
with those obtained by Blum and Puel (1990), Abd El-Gawad et.al
(1993) and El-Monoufi and Harb (1994). Genotype no.7
(KVZ/Coolfen// Tsi/vee (s)) produced the highest number of s;pikes»r’m2
with average 321.88 under stress condition in the first season. In the other
hand the lowest number of spikes /m® was obtained from genotype no.21

(VAN-14) durum wheat with average 227.50 under stress condition.

In the second, season genotype no.19 (NAC/ANGRA) was the
highest number of spikes/ m> under stress condition with average 303.13.
While the lowest one was genotype no.8 (BAVIACORA M92) with
average 224.88.
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Protein %
Results in (Table 10) revealed that protein percentage of twenty
four genotypes under study as affected by irrigation treatments during

twoO seasons.

The results showed significant differences among the tested
genotypes. Penwawa variety (no.5) occupied the first rank among the
twenty four genotypes under stress condition in the first season. However,
the twenty four genotypes were in a limited range (7.73-15.31%).
Ahmed et.al. (1997) showed that hundred-grain weight of all the water

stress tolerant lines of wheat had highest protein 12.8%.

Genotype no.16 (MYNA “S”/ VUL “S” YD *“S” //PCI “S”)
recorded the highest protein % and showed significant differences among
the tested genotypes but without superiority over the recorded by
genotypes no.19 (NAC/ANGRA) and no.18 (CPAN/80/PPSN//PRL
“S”/PVN).

On the other hand, genotype no.13 ( CNO 79* 2/HOEL//vee “S™/
ANC) recorded the lowest protein % (7.85) under non stress condition

during the first season.

In the second season genotype no.18 (CPAN/80/PPSN//PRL
“S”/PVN) was the hiehest one in protein % under stress condition with
12.66% followed by Penwawa variety no.5 with 11.96. While the lowest

one in protein % was Sahel 1 no. 2 under non stress condition.
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Susceptibility index (SI):

Mean square for susceptibility index (SI) of grain , straw and
biological yields in the three methods used, are presented in (Table 11) .
The three Method used for estimating (SI) were (I-D)/I, I/D and Fischer
and Maurer 1978).

Results indicated that season mean squares were significant for
grain yield (ard./fad.) in the three methods and biological yields(ton/fad.)
in the two methods used for estimating (SI) , indicating that the ground
mean values of SI for both traits were differed from season to season.
While, season mean squares for straw yield (ton/fad.) were insignificant

(Table 11 ).

Genotype mean squares for SI were significant for grain, straw and
biological yields in the three methods. Also, significant genotypes x
season mean squares interaction were obtained for grain, straw and
biological yields in the three methods, indicating that genotypes behaved
somewhat differently from season to another. Clarke et.al (1984)
reported large year to year shifts in the SI values of certain genotypes,
and associated this variation with yearly variation in timing and intensity
of stress relatives to differing genotypes maturities. Considerable

variation in (SI) values of certain genotypes occurred between stress.

The mean performances of the genotypes of wheat for
susceptibility to drought resistance by using the three equation (methods
i.e. (I-D/I, I/D and Fischer and Maurer, 1978) were used for grain,
straw and biological yields are presented in (Tables 12, 13 and 14 )

respectively.
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Table 11 : Mean squares for susceptibility index (SI) of grain and straw estimated by the three methods.

if (I-D )%
5.0.V. : Grain yield (ard/fad.) Straw yield (ard./fad.)
Single Comb. 1 2 Comb. 1 2 Comb.
. 1 939.62* 22.16
R 3 6 69.54 52.69 61.11 50.89 79.64 65.26
G 23 23 92.40* 65.14* 54.25%* 113.00* 54.97* 78.68*
SxG 23 103.29* 89.29*
E 69 138 51.99 33.62 42.81 58.68 30.86 45.32
: D/ %
| df
S.0.V. Grain yield (ard/fad.) Straw yield (ard./fad.)
Single Comb. 1 2 Comb. 1 2 Comb.
S 1 939.62* 22.16
R 3 6 69.54 52.69 61.11 50.89 79.64 65.26
G 23 23 92.40%* 65.14% 54.25% 113.00* 54.97* 78.68*
SxG 23 103.29* 89.29*
¥ 69 138 51.99 33.62 4281 58.68 30.86 45.32
af S=(1-Y/YP) /(1-X/XP)
5.0.V. ’ Grain yield (ard/fad.) Straw yield (ard /fad.)
Single Comb. 1 2 Comb. 1 2 Comb.
S 1 0.498** 0.001
R 3 6 0.86%* 0.004 0.430 0.004 0.000 0.002
G 23 23 0.12* 0.091* 0.074* 0.177* 0.058* 0.083*
SxG 23 0.134* 0.092*
E 69 138 0.06 0.052 0.055 0.0.070 0.023 0.046
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Table 11: Mean squares for (S1) biological yield estimated by
the three metgods.
dif (I-D)/1%

S.0.V. ) Biology yield (ard/fad.)

Single Comb. 1 2 Comb.
S 1 198.68*
R 3 6 1545 | 1898 |17.22
G 23 23 | 83.65% | 48.02* | 57.08*
SxG 23 74.59*
E 69 138 | 4325 |22.92 |33.08

D/I%
Biology yield (ard/fad.)

Single Comb. 1 2 Comb.
S 1 198.68*
R 3 6 1545 | 18.98 17.22
G 23 23 83.65% | 48.02% | 57.08%*
SxG 23 74.59*
E 69 138 | 43.25 |2292 |33.08

S=(1-Y/YP) /(1-X/XP)
Biology yield (ard/fed.)

Single Comb. 1 2 Comb.
S 1 0.000
R 3 6 0.002 | 0.00 0.001
G 23 23 0.85* | 0.06* |0.061*
SxG 23 0.08*
E 69 138 |0.04 0.03 0.035
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Grain yield (ard./fad.):

Genotypes no.2 (Sahel 1), no. 16 (MYNA “S”/ VUL “S” YD “S”
//PCI “S”) and no. 13 ( CNO 79* 2/HOEL//vee “S”/ANC) gave the
highest desirable SI for grain yield ard./fad. by the three methods in the
first, second season as well the combined data, respectively. With the
exception of genotypes no. 5 (Penwawa), no.6 (Nesser), no.11 ( ACSAD
529/ Yr/ SPRW “S”), no.12 (ACSAD 529/4/C1 82.24/C168/3/CNO*
2//Ce/TOP) and no. 19 (NAC/ ANGRA) all genotypes not differed for SI
for grain yield ard./fad. Meanwhile, the exceptional genotypes gave

undesirable susceptibility to drought (Table 12).

Straw yield ton/fad.:

Yecora (no. 4), no.13 ( CNO 79% 2/HOEL//vee “S”/ANC) and
n0.20 (STK/4/JO/3/CR//CIT 71) gave the best desirable susceptibility to
drought resistance by the three methods at the first, second season and the
combined analysis, respectively. With the exception of genotypes no. |
(Sids 1) no. 3 (Sakha 8), no. 5 (Penwawa), no.10 (PASTOR * 2/OPATA),
no.11 ( ACSAD 529// Yt/ SPRW “S”), no. 14 (VEE# 5 NAC) and 23 (G
164/SAKHA 61), and 24 ( G 144 X P5 N/BJW “S™) all genotypes do not

different significantly between them for SI.

Biological yield ton/fad.

Genotypes no. 13 ( CNO 79* 2/HOEL//vee “S”/ANC), no. 20
(STK/4/IO/3/CR//CIT 71) and no. 4 (Yecora) , no. 9 (IL75-
2264/4/CAR//KAL/BB/3/NAC/5/CAA) and no.20 (STK/4/JO/3/CR//CIT
71) gave the best tolerance of stress irrigation for biological yield /fed in
the first, second and the combined analysis, respectively in the three

methods used for estimating SI. Also, all genotypes gave the same SI for
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irrigation  tolerance except mo. 1 (Sids 1), no. 3 (Sakha 8), no. 5
(Penwawa), no.10 (PASTOR * 2/OPATA), no.11 ( ACSAD 529/ Yr/
SPRW “S™), no. 14 (VEE# 5 NAC) and 23 (G 164/Sakha 61), and no. 23
(G 164/Sakha 61) whereas it gave the poorest SI in the combined analysis

over two seasons.

A stress tolerant genotypes, as defined SI values, need not have a
high yield potential since SI provides a measure of tolerance based on

minimization of yield loss under stress rather than on stress yield per se.

Genotypes identified as stress tolerant using SI should possess
tolerance mechanisms, which may need to be incorporated in to
germplasm with higher yield potential for development of high yielding,

and stress tolerant cultivatrs.
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