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IX promising lines of wheat and two check cvs. Giza 168 and

Sakha 93 were used to study the effect of genotypes on yield and
its components under the effect of soil salinity levels (1680, 3100 and
7900 ppm) and skipping one irrigation at heading stage or at dough-
ripe stage. Experiments were carried out at Demo Research Station,
Faculty of Agriculture, Fayoum University during 2002/2003 and
2003/2004 growing seasons. The tested lines proved to be superior
than Giza 93 and Giza 168 in yield and its components. Lines number
1 and 5 surpassed the other lines in most yield component traits in
both seasons, except that seed index was greater in line 3, tillering
index in line 2 in both seasons and harvest index in line 2 in the 2™
season. Low soil salinity level was lesser in its harmful effect on yield
and its components which increased gradually with increasing soil
salinity level from 3100 to 7900 ppm; skipping irrigation at heading
stage decreased the studied parameters followed by exposing to
drought at dough ripe stage and normal irrigation, respectively, In
relation 1o the three way interaction; higher measurements of number
of tillers/plant, main stem spike length (cm), main stem spike weight
(g). straw yield/plant {g) and biclogical yield/plant (g) in 2002/2003
season and main stem spike weight (g) in 2003/2004 were obtained
from Line 5 when irrigated normally under Low soil salinity level.

Keywords: Wheat, Genotypes, Soil salinity, Skipping irrigation,
Heading and dough-ripe stage, Growth, Yield.

Under Egyptian conditions, increasing wheat production is considered as one of
the most important strategic goals in order to decrease the great gap between
production and human consumption especially under the yearly increase in the
population with a more rate than production. Solving these probiems needs
pressing hard to increase wheat yield. It can happen through two ways. One of
that can go through producing highly productive varieties than that used under
the recent cultivation (vertical expansing). Continuous breeding programs must
continue for that purpose to produce more newly highly productive varieties
having the ability to grow and produce much under the different environmental
conditions such as difficult climatologically and soil conditions. Other way can
attain through cultivation wheat under the new reclaimed lands (Horizontal
expansing). In this case, cultivation of highly productive wheat varieties under
stress conditions such as water stress and soil salinity is importantly needed.
Therefore, great efforts have been directed by plant breeder and physiologists
towards developing suitable wheat genotypes which have good growth
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performance, good quality, high production and tolerance for salinity and
drought conditions. We hope that, cultivating these promising genotypes can
meet the increasing demand for food production and minimizing the gap between
production and consumption.

Genotype effect was studied by several investigators; it appears a great
response since specific one surpassed others significantly in wheat yield and its
components (El-Haddad et al, 1993; Yousef and Hanna, 1998; El-Beially, 2001;
Hassan er al, 2002 and Abd Allah et al, 2003). The response of wheat
genotypes was shown to differ greatly to the increase in soil salinity levels;
wheat yield and its components responded negatively due to increasing in the
soil salinity levels (Francois et al., 1994; Nour El- Din et al, 2000; El-Beially,
2001; Kandil, 2001; Abd Allah et al, 2003 and Soliman et al., 2004).

Exposing wheat genotypes to drought at different growth stages tends to cause
a decrease in the wheat yield and its components (Abd El-Gawad er al, 1994,
Hefnawy and Wahba, 2003; El-Haris, 2004 and Kassab ef al., 2004)

This investigation aimed to study productivity of some promising bread
wheat genotypes produced from hybridization between Egyptian and Mexican
varieties at Fy under soil salinity and drought stress conditions.

Material and Methods

Three field experiments were carried out at Demo Research Station, Faculty
of Agriculture, Fayoum University during 2002/2003 and 2003/2004 seasons.
These expetiments aimed to investigate the effect of certain environmental
conditions on wheat yield and its components. Each experiment represent one of
the salinity levels under investigation which considered as low, mediurn and high
saline soils of the location of study.

Salinity treatments
a- Low soil salinity was 1680 ppm
b- Medium soil salinity was 3100 ppm
c- High soil salinity was 7900 ppm

Each experiment included 24 treatments which were the combination
between three drought treatments and eight wheat genotypes as follows:

Drought treatments
a- Normal irrigation (without preventing)
b- Skipping irrigation at heading stage.
c- Skipping irrigation at dough-ripe stage.

Wheat genotypes

Eight genotypes were investigated in every experiment. Two of them were
the two cultivars namely Sakha 93, Giza 168 and Six Fy promising wheat lines
derived from crosses between Giza 160, Giza 157 and three Mexican varieties
Egypt.J. Agron. 29, No. | (2007)
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i.e., (MD 689 / B/ chere “S”, Bow “8//YD “S" / ZZ “S” and KvZ // con / pj
bgs2. The selected lines were kindly supplied by EL-Marakby et @l (1994).

The wreatments of genotypes and drought were arranged in a split plot design
i three replicates. The main plots were occupied with the drought treatments.
Cienotypes were allocated in the subplots. The experimental plot was consisted
of 3 rows with two meters in length and 20 cm in between. Plants were
wdividaally spaced at 10 cm within every row. Wheat grains were sown on 21%
and 22" of November in the first and the second growing seasons, respectively.
Adl cultural practices of growing wheat in the experimental location were
ioltowed as tecommended. At harvesting which occurred on May, 15” and 9" in
first and second season, respectively,10 puarded plants from every experimental
plot were chosen at random and the following data of growth, yield and its
commponents were recorded: plant height (cm), number of tillers/plant, number of
spikes/plant, main stem spike length (g}, number of spikelets/spike, number of
grains/main spike, plant spikes weight {g), main stem spike weight (g), spike
grain weight (g), seed index {g), grain yield/plant (g), straw yield/plant (g),
biological vield/plant (g). Tillering index % (T.I) and Harvest Index % (H.I)
were calculated by the following equations:

T. 1% = Number of fertile tillers/plant/Total number of tillers/plant x 100
H.1% = Grain yield / plant (g)/ Biological yield / plant (g} x100

In each season, cornbined analysis of variance between the three experiments
was done according to Snedecor and Cochran (1992} for all the studied traits.
The differences among means were tested using least significant difference
(LSD).

Results and Discussion

Effect of wheat genotypes

Table 1 shows the response of wheat yield and its components to the effect of
wheat genotypes. It was appeared that the obtained wheat lines studied were
superior than the other check varieties, i.e, Sakha 93 and Giza 168 in yield and
its component characters, within the studied lines, the two lines; 1| and 5
surpassed the other lines in plant height (cm), number of tillers/plant, number of
spikes/plant, main stem spike length (g), number of spikelets/spike, number of
prains/main spike, plant spikes weight (g), main stem spike weight {g), spike
grain weight (g), seed index (g), grain yield/plant (g), straw yield/plant (g),
biological yield/plant (g}, tillering index (%) and harvest index (%).This trend
was true in both seasons of study. Seed index was greater in line 3; tillering
index was superior in line 2 as compared with other studied lines. This was true
in both seasons whilst line 2 was the greater in harvest index in the second
studied season. It could be concluded that wheat yield and its components were
adjusted much due to the wheat gene effect since lines 1, 5 were more effective
in predicting more yield and yield components except that of line 3 in seed
index, line 2 in tillering index and harvest index. These results were in agreement
with those obtained by El-Haddad er al (1993), Yousef & Hanna (1998), El-
Beially (2001), Hassan ef al. (2002) and Abd Allak er al. (2003).
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TABLE 1. Performance of some wheat genotypes for yield and its components
during 2002/2003 and 2003/2004 seasons

Sakha | Giza Lines LSO

Studied characters

uostag

93 168 1 2 3 4 5 6 5%

5 7842 | 82.39 | 9437 | 8496 | 78.08 |81.05] 85.69 | 86.42 |3.1
L -Plant height (cm)

5. 73.82 | 77.84 | 90.36 | 7946 | 76.78 | 7778 81.77 | 79.64 2.7}

. S, | 841 | 788 | 1002 | 839 | 929 | 9.61 ] 1033 | 8.70 [0.79
- f 1ild lant
2-Number of tillers/plan S. | 594 | 568 | 599 | 558 | S8l |s596] 626 | 602 | -
S, | 78 | 735 | 909 | 798 | 834 | 877 948 | 822 [o.7d

B-Number of spikes/pla‘ml

S 11.05 197 § 1019 | §2.42 | 10.50 |11.47] 12.68 12.63 0.1
K-Main spike length (cm)

S: 10.3 1109 | 997 | 11.19 ] 10.03 |10.31] 11.44 | 11.27 .40
S 2041 | 2115 ) 22.87 | 2178 | 18.49 |20.65] 22.46 | 22.07 [0.65

p-Number of spikelets! spike =g T3631 [ 2105 [20.82 | 18.05 |19.62] 3121 | 20.78 Jo.67

5 49.15 | 57.27 | 63.64 | 60.47 | 51.00 |54.75] 61.16 | 60.73 [3.57|

(6-Number of grains/spike S; | 40.61 | 49.79 | 5029 |49.96 | 45.50 |44.17] 50.43 | 46.85 .75

5 19.14 | 1985 | 3093 | 2691 [ 24.53 |24.46] 32.12 | 1699 [2.97

[7-Plant spikes weight (g} S, | 1243 | 12.21 | 1497 | 1424 | 13.61 | 13321 1504 | 14.22 1.3

5 it6 348 | 434 | 407 | 371 |357] 421 395 10.26

8-Main spike weight
ain spike weight (g) S: | 295 | 302 | 353 [ 336 [ 321 [295] 346 | 334 P17

3 233 2.55 3.13 2.91 2,75 | 2601 2.94 29 .21

0-Spike orai ight
Spike grain weight (g) S: | 242 | 250 | 281 | 272 | 262 [ 248 2.70 | 255 [o.17

5 4.83 4.67 4.93 486 | 540 | 470 ] 496 4.87 [0.21

10-Seed index (g) S: | 583 | 505 | 555 | 551 | 596 | 560 542 | 5.24 2]

5 11.22 { 12,18 | 18.27 | 1557 ] 15.15 | 14.35] 19.12 | t5.64 |1.98

11-Grain yield/plant (g) S. | 716 | 7.i6 | £59 | 835 | 789 | 7.79] 9.24 | 8.04 [o52

Sy 25.87 | 26.00 | 36.3 | 3143 | 26.67 |30.16] 37.77 | 32.08 [3.27

12-Straw yield/plant (g) S: | 1761 | 1607 | 1935 | 1737 16.18 |16.70] 19.32 | 17.53 |1.46

5 370 | 38.18 | 54.58 | 47.00 | 41.82 |[44.51] 56.9 | 47.72 M.66

13-Biological yield/piant () Sz | 24.77 | 23.23 | 2794 | 25.71 | 2408 [2449] 28.57 | 25.57 oA

5 92.75 19327 90.72 | 95.11 | 89.77 |91.26) 91.77 | 54.48 13.19

14-Tillering index (%) S. | 98.15 |97.71 | 9749 | 98.74 | 96.21 |97.48] 9856 | 97 | -

5 30.24 | 31.90 7 3347 | 3313 36.23 |32.24] 336 | 3277 |21

15-Harvest index (%) S, | 2851 | 3082 | 30.74 | 3248 | 32.77 |31.81| 3234 | 3144 | -

$,=2002/2003  S,=2003/2004
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Effect of soil salinity level

Table 2 shows the wheat yield and its components in relation to the soil
salimity level. Results obtained revealed that wheat yield and its components
were much affected with the soil salinity level. Increase in soil salinity level
from 1680 to 3100 and/or 7900 ppm induced a decrease in all characters studied
i.e., plant height, number of tillers/plant, number of spikes/plant, main stem spike
length, number of spikelets/spike, number of grains/main spike, plant spikes
weipht, main stem spike weight, spike grain weight, seed index {(g), grain
vield'plant, straw yield/plant, biclogical yield/plant, tillering index (%) and
harvest index (%). The rate of decrease was substantial at 7900 ppm level
cormpared with 3100 ppm in number of tillers/plant, number of spikes/plant,
number of grains/main spike, plant spikes weight, main stem spike weight, spike
grain weight, grain yield/plant, straw yield/plant and biological yield/plant. This
was true and significant in both seasons except tillering index in first season and
harvest index in second one. This may reflects the response of the different
physiological processes to salinity increasing such as, water absorption from soil, water
translocation, cell division, cell enlargements and differentiation photosynthesis and
respiration. All of these could result in that marked response of decrease. Similar
results were obtained by El-Haddad et ¢l. (1993), Soliman et al. (1997), Abd El-
Salam & Sarhan {1999), Daoud & Khodier (2000}, El-Emam {2000}, Nour El- Din
et al. (2000 El-Beially (2001), Kandil ef al. (2001), Abd Allah er al. (2003);
Francois er al. (1994) and Soliman et al. (2004). They concluded that increasing
soil salinity decreased significantly wheat yield and most of its components.

TABLE 2. Effect of soil salinity levels on yield and its components of some wheat
genotypes during 2002/2003 and 2003/2004 seasons

Growth season 2002/2003 2003/2004

Low | Medium | High LSD Low |Medium| High LSD
!Soil salinity levels (ppm) | 1680 3102 7900 5u5, 1680 3100 | 7900 sus
‘ ppm ppm ppm ppm ppm | ppm

Studied characters

Plant height (cm} 9496 | 8501 p7ilo4] 310 86.8 85.52 | 66.81 1.95
Number of tillers/plant 12.63 8.58 6.03 | 0.53 6.30 6.12 5.23 0.26

INumber of spikes/plant 11.60 7.95. 558 [ 0.56 | 632 5.96 5.02 0.27
Main spike length {cm} 13.34 11.36 | 1051} 0.34 11.5 1111 9.49 0.37
Number of spikelets/spike 2286 | 20.62 12023 ] 055 2054 | 2044 11956 | 0.69
Number of grains/spike 7059 | 63.11 38.10f 3.8 5514 | 52.63 {3385 ] 275
Plant spikes weight (g) 41.52 2378 11.55 ] 2.335 16.56 16.53 §.52 1.25
Main stem spike weight (g){ 4.83 3.91 270 | 626 3.76 3.61 235 0.17
Spike grains weight (g) 3.57 281 1.91 | 0.19 3.11 293 1.76 | 0.i3

Seed index (g) 522 | 499 | 449025 s86 | 558 | 512 | 023
(Grain vield/plant (g) 2554 | 1420 | 582 [168] 977 [ 972 | as0 | 068
Straw yield/plant (g) 48.24 | 3100 {302} 98| 2201 | 2063 | 981 | Log
Biological yield/plant {g) | 73.79 | 452 [18.93] 328 | 3188 | 3035 [ 144 | 157
Tillering index (%) o184 | 927 [925] - | 9937 | 9738 [ os98 ] 1.17
Harvest index (%) 3461 | 3142 |3074] 168 | 30.65 | 32.03 [ 3187 ] -
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Effect of drought

Table 3 shows the response of wheat yield and its components to exposing
plants to skipping irrigation at heading or dough ripe stage. Normal irrigation for
wheat plants significantly resulted in lgher plant height, number of tillers/plant,
number of spikes/plant, main stem spike length, number of spikelets/spike,
number of grains/main spike, plant spikes weight, main stem spike weight, spike
grain weight, seed index (g), grain yield/plant, straw yield/plant and biclogical
yield/plant except tillering index in first and second season and harvest index in
second season as compared with that ones exposed to skipping one irrigation.
Prevent irrigation at heading stage was shown to decrease the above mentioned
traits but with more rate compared with dough ripe stage. Exposing wheat plants
to drought during heading stage induced much decrease in the wheat yield and its
components followed by that of dough ripe stage. Preventing irrigation at
heading stage may caused a great decrease in some important processes affecting
yield production such as cell division and enlargement mainly that of spikes,
flowering, fertilization, kemels formation and food translocation to the formed
kemels. These results are in agreement with those obtained by Wang et al.
(1991), Dourgham {1991}, Abd El-Gawad er al. (1993 & 1994), El-Noecmani
{1996), Abou - Khadrah et al. (1999), Kandil et af, (2001), Guttieri et al. (2001),
Hefnawy & Wahba (2003), El-Haris (2004} and Kassab ez al. (2004). Tillering
index results exhibited no significant response. This indicates that forming fertile
tillers were not affected because of its formation before exposing to drought at
either heading or dough ripe stage. Harvest index was shown to be significant in
first season only, a slight decrease obtained as exposing to drought at heading or
dough ripe stage .

TABLE 3. Effect of drought treatment at heading and dough-ripe stages on yield
and its components of some wheat genotypes during 2002/2003 and

2003/2004 seasons .
Growth season 2002/2003 200372004
Skipping irrigation Normal|Heading Dough | LSD | Normal |Heading| Deugh | LSD
treatment Stage | stage 5% stage | stage | 5%
Studied Characters
Plant height (cm) 85.67 { 80.83 | 85.12 3.10 8279 | 76.24 | 80.01 {1.95

Numberoftillerslplant 10.16 | 8.10 9.01 0.53 6.32 5.40 599 10.26
Number of spikes/plant 915 | 7.54 8.45 0.56 6.14 5.28 588 1027

Main spike tength (cm) | 10.87 | 11.58 | 11.77 - 10.82 | 10.56 [ 10.65 -

Number of spikelets/spike | 21.55 | 20.72 | 21.44 0.55 20.51 19.67 | 20.37 | 0.69
Number of grains/spike | §9.31 | 55.23 | 57.27 - 50.23 | 4548 { 4592 | 275
spikes weight /Plant (g) | 30.02 | 21.83 25 2.35 1507 | 1168 | 1485 |1.25
Main spike weight (g) 405 | 3.65 3.74 0.26 3143 3.05 324 (017
Spike grains weight (g) 289 | 2.66 2.74 - 277 2.51 252 1013
Seed index (g) 497 | 483 491 - 5.63 5.44 5.49 -

Grain yield/plant (g) 18.05 1 12.96 | 14.55 1.68 B.88 6.77 844 |0.68
Straw yield/plant (g) 35091 25.72 | 3135 1.98 £9.18 14.31 19.05 | 1.09
Biologicat yield/plant (g) | 53.14 | 38.68 | 46.10 3.28 28.06 | 21.08 | 2749 11.57
Tillering index (%) 90.06 | 93.09 [ 93.78 - 97.15 | 97.78 | 98.16 -

{ Harvest index (%) 33.97 [ 3351 [ 3156 | 168 § 3165 | 3202 [ 3076 § - !

Egypt. ) Agron. 29, No. | (2007}
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Effect of the interaction
{nsignificant interaciion obtained from the investigation was expelled.
Accordingly we will concentrate only on the significant one as follow.

Effect of the interaction herween genotype x drought

Table 4 shows the interaction between genotype and drought leve! on number
of tiliers/plant, number of spikes/plant and biological yield/ptant in the first
season. The different studied genotypes exposed to drought effect, showed
depression in the mentioned studied characters.The higher depression at heading
stage was more comparable with that of dough ripe stage. Line 5 showed
superiority mainly in the above mentioned characters as compared with 1, 4 or 3
lines under investigation, since it gave more tillering, spiking and biological
yield /plant mostly. Similar results were obtained by Kandil ef ai. (2001) who
stated that the interaction between water stress and cultivars on biological yield
was significant. Similar trend was also concluded by Ismail et ai. (1999) for
tillering and Hagras er /. (1993) and Yousef & Hanna (1998) for number of
spikes plaint.

TABLE 4. Response of some wheat genotypes to dvought treatments at heading and
dough —ripe stages on yield and its components during 2002/2003 season

Genotypes Sakha| Giza Lines LSD
93 168 | 1 [ 2 | 3 [T 4] 5] 6 | 5%

[rrigation treatments Number of tillers/plant 2002/2003 season

Normal irrigation 878 | 85 |10.44]992 1035}11.57]12.26% 9.47

Heading stage 799 | 7.3 | 968 | 7351 8.01 | 834 | 8.68 | 7.47 | 1.34

Dough-ripe stage 8§77 | 7831993 79 } 9521|891 [10.06] 9.17

MNumber of spikes/plant 2002/2003 season

Normal irrigation 831 {8.06 994|937 ) 888 [10.18] 11.3 | 7.15
Heading stage 761 | 7.04 [ 841 | 7.9 | 6.86 | 7.58 | 7.97 | 6.93 | 1.31

Dough-ripe stage 8121749 |893]7481927 855} 918/ 858
iglogical yield/plant 2002 /2003 season

Normal irrigation 40.70 144.55(160.01 |57.03 | 48.63 {51.29|66.12]56.44
Heading stage 32,26 [33.47147.78 141.35]30.85138.34|45.45}139.69| 8.07
Dough-ripe stage 318.33 |36.51155.94(42.6214598| 43.9 {58.12147.04

Effect of the interaction between genotype x soil salinity levels:

Data in Table 5 show that increasing soil salinity level from 1680 to 3100 or
7900 ppm caused a decrease in the studied characters of yield and its
components, ie, plant height {cm), number of tillers/plant, number of
spikes/plant, main stem spike length (g), number of grains/main spike, plant
spikes weight (g), main stem spike weight (g), spike grain weight (g), seed index
(g), grain yield/plant (g), straw yield/plant {g), biological y1eld/plant {g) and
tillering index.

Egypt. J. Agron. 29, No. 1 (2007)
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TABLE 5. Response of some wheat genotypes at various soil salinity levels on yield
and its components during 2002/2003 and/or 2003/2004 seasons.

Sakha|Giza Lines
Genotypes LSD
93 | 168 1 2 3 4 5 6 5%
S—L—[c"lnf ]al"“thvels Plant height (cm) 2002/2003 season
Low 1680 88.05| 91.8 |107.56]98.39|85.71|91.82|99.74 { 96.62
Moderate3100 77.68183.43| 999 [87.82|81.6618145)82.52{8645]5.37
High 7900 69.54]171.94] 76.46 | 68.67168.69169.88 ] 74.80| 73.18
Plant height {cm) 2003/2004 season
Low 1630 78.60|83.471102.60§87.46 | 83.24 [ 83.88 | 89.54 | 85.60
Moderate3100 78.30|83.17[100.24 | 86.85|82.10[83.17| 85.14 } 85.22 [ 4.73
High 7900 64.60]66.90| 68.23 |64.08 [64.99|66.30| 70.63 | 68.09
' Number of tillers/plant_2002/2003 season
Low 1680 1143} 957 | 1519 | 11.5411347113.24]14.65][11.93
Moderate 100 7.5 | 816 892 | 841 | 9.1 | 635927 7.9 |1.34
| High 7900 631 59 1594 | 5211531}1623]|707]6.28
Number of spikes/plant 2002/2003 secason
Low 1680 10671 9.56 | 13.16 [10.83] 11.7 | 12.00]|13.37] 11.63
Moderate3 100 7.00 { 750 | 847 | 8.01 | 831 | 85 85 | 733 1131
High 7900 573 ] 500)] 564 )510)499) 580 ) 6.59 ] 5.80
_M%ns ike length (cm) 2002/2003 season
Low 1080 128313421 1227 [14.33111.70113.25] 14.41 | 14.51
Moderate3 100 103003151 11.58 {12.03]11031][10.83][12.18]12.13;0.62
High 7900 10.00]1098] 9.71 { 109 ]| 9.48 |10.33[11.43]11.25
Number of grains/spike2003 /2004 season
Low 1680 48.83159.01] 58.07 [57.95|51.62]50.66}59.63 | 55.38
Moderate3100 47.08]55.75] 53.73 [56.43|50.54 | 48.8 153.99[54.71 |14.75
High 7900 25.92| 34.6 | 39.07 | 35.49| 28.6 133.04|37.68|36.47
Plant spikes weight (g) 2002/2003 season
Low 1680 29.04128.01| 53.75 | 43.33|38.92|38.47]55.16 | 45.47
Moderate3 100 18.38]21.96(.26.16 | 26.2 | 24.5 [23.86{26.49|22.71|5.15
High 7900 999 | 958 | 1288 | 11.2 110.17111.04[14.71]12.78
Main stem spike weight {2) 2003/2004 season
Low 1680 366 ] 3.60 | 408 | 402 | 390|343 [4a15] 390
Moderate3 100 3.28 1345 | 3.87 {3.69 357|340 | 346 3.50] 03
High 7900 190 | 230 | 262 | 237|216 | 2041278 | 2.62
Spike grains weight (g) 2003/2004 season
Low 1680 3.02 [ 298] 343 [3.04]3.13 [ 294 [ 3.23 [ 3.02
Moderate3 100 2951277 3.06 {320:297 |28 288 | 271 {0.29
High 7900 1291176 1 195 | 184 1741621981190
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TABLE 5. Cont.

Genotypes Sakha | Giza Lines LSD
93 168 1 2 3 4 5 6 5%
Soil salinity levels .
Seed index (g) 2002 / 2003 season
{ppm) -
Low 1680 5.23 5.1 | 5241508 {557)492 544|531
Moderate3100 507 | 486 | 5.06 | 494|545 4.67 | 500 | 487 { 0.36
High 7900 419 1 415 | 450 {455 (5.17 451|446 | 441
Seed index (g) 2003/2004 season
Low 1680 6.58 | 5.12 | 6.04 [ 572 [6.26 [ 6.15 [ 5.47 [ 5.52
Moderate3 100 6.13 [ 503 | 5657561 |5.81]575]|546| 522|046
High 7900 477 | 501 | 496520579491 | 533 | 499
Grain yield/plant (g) 2002/ 2003 season
Low 1680 17.96 | 18.75]33.02|25.8124.84|23.03 [33.49]27.44
Moderate3 100 10.79 [13.02]15.23115.59}15.69|14.41[16.14]12.77| 3.44
High 7500 491 | 477 | 65715311491 |560]775]6.71
Straw yield/plant 2002/2003 season
Low 1680 3941 | 34.6 |60.15{50.41]|40.99}4798|62.62|49.79
Moderate3100 25.14 {30.77]34.66]32.31128.50]30.00[33.75]|32.86] 5.66
High 7900 13.07 112.62]114.10]11.58]10.52]12.50}16.94| 13.60
Straw vield/plant %2004 season
Low 1680 23.75 [19.39]124.30]21.95]|21.08]20.68}23.93]|21.82
Moderate3 100 18.89 | 18.89]22.81121.89|19.96]120.4521.36]|20.82| 2.52
High 7900 10.19 1 995 [1094] 8.26 | 7.51 | 8.96 |12.69] 994
Biological yield/plant (g) 2002/2003 season
Low 1680 57.37 |53.34193.17]|76.22|65.83]71.00]96.11]|77.23
Moderate3 100 35.93 |43.79149.89[47.8944.20{44.44 | 49.89 | 45.63 | 8.07
High 7900 18.99 |17.39{20.67(16.89|15.43|18.41]24.67]20.31
Biological yield/plant {g) 2003/2004 season
Low 1680 32.46 | 28.57134.43(32.13(31.56{30.2933.77} 32.00 _
Moderate3 100 27.09 127.50133.55]32.09]29.87129.49}32.91]30.16| 3.59
High 7900 17.99 | 13.63,15.85]/12.93|10.80]13.67}19.01| 14.53
Tillering index (%) 2003/2004 season
Low 1680 98.80 98.60]100.0]99.40|99.80[99.70 [ 99.40]99.10
Moderate3 | 00 98.20 | 98.20|98.20]99.20196.30|96.60 | 98.5099.00} 2.69
| High 7900 97.40 |96.20]93.90]96.90]93.30{96.30 [ 96.90 | 92.90
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These decreases were true in all studied genotypes, but with a different rate
among genotypes. This may indicates that role of gene effect can be helpful for
reducing the harmful effect of salinity on the studied characters in both seasons.
According to the response of the genotypes to increasing soil salinity level; it
was decreased in all yield and its components as increasing soil salinity level, but
Line 1 and or 5 appeared superior in all studied characters than others except
seed index in both seasons since line 3 overweighed others. It could be
concluded that line 1 and 5 have the ability to tolerate salinity hazard effect and
produce much than the others which could be due to the gene effect. Similar
results were obtained by Barakat & El-Haris (1998), Nour El- Din er ai. {2000),
El-Beially (2001) and Abd Allah ef al. (2003) since they indicated that interaction
between salinity level and cultivars caused a significant effect on plant height,
no. of spikes/plant, spike length, seed index, grain yield/fed, straw yield and
biological yield. ‘

Effect of the interaction between genotype x soil salinity level x drought

Table 6 shows the three way interaction. Increasing soil salinity level from
1680 to 3100 or 7900ppm caused a decrease in number of tillers/plant, main stem
spike length (g), straw yield/plant (g) and biological yield/plant (g} in 2002 / 2003
growth season, whilst in main stem spike weight (g) in 2003/2004 season (Table
6). This was true under the different drought treatments as well as genotypes
tested. Higher measurements were obtained under normal irrigation followed by
dough ripe and heading stage, respectively. The ratc of decrease was differing
from genotype to another. Higher measurements were obtained from line 5 under
low soil salinity level as well as normal irrigation. This indicates that Line 3
considered as the more promising one under investigation in tillering, spike
elongation and weighing, straw and biological yield.
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TABLE 6. Response of some wheat genotypes to various soil salinity levels and
drought treatments at heading and dough-ripe stages during 2002/2003
and 2003/2004 seasons

Genotypes Sakha | Giza Lines LSD
93 168 | 1 [ 2] 3] a]sT 6 |5%
Skipping irrigation
freatments Number of tillers/plant 2002/2003 seagon
E Nortma! irrigation | 12.37 1 12.03]|1592|13.85]16.25]16.10} 1829 | 13.74
Heading stage 979 { 823 11450410.2071093}11.50(1207% 995
Dough-ripe stage | 12.13 | 843 11516 10.58] 13.23 ] 1211|1360 | 2.10
&
g Normal irrigation | 765 | 903 | 915 | 982 { 1022|1211 | 982 8.52
k] Heading stage 6.90 735 1848 | 667 | 743 | 7.74 | 844 7.13 2.33
= Dough-ripe stage 7.97 Bil [ 9131876 | 965 { 820 | 9.57 8.05
£.| Normal irrigation 728 633 | 625 ] 610 | 568 | 703 | B.67 1.37
T Heading stage 540 ) 537 | 550 | 473 ) 457 | 5.17 | 5.53 5.33
Dough-ripe stage | 6.24 | 6.03 | 6.07 | 479 | 5.67 | 6.50 | 7.00 6.15
Main stem spike Eength {cm} 2002/ 2003 season
E g Nommal wrigation | 1335 | 13821 124 [14.52]12.19] 1402|1480 | 14.87
g - Heading stage 1239 [ 1299 {12.17§1365] 11.05] 12551 14.14| 14.21
§ Dough-ripe stage | 12.76 | 13.47 | 12.25}14.52| 11.87113.18}14.25| 14.44
> =
- ‘g Normal wrigation | 1099 J 1199118213063 10.78| 11.73112.39] 12.26
E | 2| Headingsuge | 967 10627 11.19]710.98] 960 [ to.r6| 1188} 12.01 {107
?m‘ = Dough-ripe stage | 10.32 [ 1192 ]11.74]112.05] 10.34]|10.54 | 1227} 12.1]
# | = | Nomatimgation | 1013 | 11.31] 999 110931 991 J1092]11.53] 11.39
T Headingstage | 9.77 |1081] 924 [1087| 9.00 [ 981 [11.37] 1113
Dough-ripe stage | 10.8] | 10.83] 989 {10901 944 {10.25111.40] 1122
Main stem spike weight (g) 2003 1’2004ﬂs_r on
g Normal imigation | 3.92 381 | 441 | 444 | 403 | 358 | 442 4.06
- Heading stage 320 | 336 [ 365371 3.75] 332 | 4.03 3.82
Dough-ripe stage | 3.87 | 3.64 [ 421 | 3.91 | 3.92 | 3.39 | 3.99 383
F-
B Normal irrigation 374 § 377 | 429 { 407 ) 3.79 § 3.66 { 3.61 189
'§ Heading stage 3.00 320 | 355|324 ) 345294 | 3.21 300 1052
= Dough-ripe stage | 3.01 | 3.37 | 376 | 3.77 | 346 | 360 | 3.56 | 362
€ Normal irrigation 199 | 249 | 303 | 250 ]| 259 | 256 | 3.03 2.77
T Hicading stage 176 V216 {251 V204V ia Lugs [ asa | 254
Dough-ripe stage 196 | 225 | 233 | 247 | 214 | 179 | 2.76 2.54
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TABLE 6. Cont.
Sakha | Giza Lines
Genotypes LSD
23 168 1 2 3 4 ] 6 5%,
imgation skipping
o freatments Straw vield/plant (g) 2002/2003 season
3 INormal irrigation 443 | 4584 | 69.66 | 60.8 [51.23|50.37]75.52 [62.38
Heading stage 3296 | 27.38 | 46.9 140.87130.73[40.361 46.07 140.06
[Dough-ripe stage 40.97 | 30,57 | 639 |49.56]141.01]|47.21] 066.28 }46.92
- )
g Normal irrigation 28.84 | 3907 {3602 [39.68]35.11]32.169 39.00 |38.46
T |2 [Headingstage 2029 | 2275 | 33 56 [24.14]18.90] 26.13] 29.69 [26.16] 9.80
E &  |Dough-ripe stage 20,28 | 3049 | 3440 133.11)31.50f35.70| 32.57 [33.95
Z < [Normal imrigatiun id 1o | 1306 J17.05{1514111.85]14.23]19.75 |14.46
;3 = |Heading stage 1153 P 8199 12051980 ( 8.84 [11.06]13.33 1245
Dougl-ripe stage 1353 1 1230 113191980 [10.88f12.21117.75]13.9
3 Bivlegical yrefdiplayi (g) 2002/2003 season
£ 3 Normal irrigation | 6336 | 71.89 [103.25[89.21}81.59|83.19[t18.78{97.92
S ~  [Heading stage 47.04 | 40.32 | 74.83 164.83]45.61}57.991 70.34 }62.92
- Dough-ripe stage 60.51 | 4782 1101.44/74.63170.31|71.86] 99.22 {70.84
4 o
w —
E [Normai irrigation 3963 | 5333 {5228 160.00[5229]|49.54] 58.46 §50.46
3 Headmg stage 30.53 | 33.53 {46.99]35.46]30.77]| 39.28} 43.76 |37.56] 13.97
= [Pough-tipe stage 37.63 | 44.52 15039 [48.22]49.53144.41| 47.43 |48.86
<5y [Mormal imigation 1990 1 1905 |24.49|21.88]18.09|21.16} 30.12 |21.42
= [|Heading stage 1485 | 1587 | 18.11 |13.96|12.02115.42] 19.24 |18.57
[Dough-ripe stage 1922 1 17.25 11940714.83]16.19}17.74] 24.70 |20.94
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