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ABSTRACT

Seed germination decreased as osmotic poten-
tial became more negative. Inhibition of seed ger-
mination was greatest under the lowest osmotic
potential, - 1.5 MPa. Cumulative germination after
ten days ranged from 52.6% to 97.9% for the con-
trol compared to 27.4% to 69.8% at -1.5 MPa in-
dicating more pronounced differences among
genotypes at the lower osmotic potentials. Accord-
ingly, ten bread wheat genotypes were selected
and significantly varied for all traits tested under
different irrigation treatments in each location.
Reduction percentages for different studied traits
"under water stress treatments relative to control
treatment was detected -and susceptibility index
was also calculated for each genotype under se-
vere water stress trcatment. The superior lines
No.:s 27,13,15 and 5 had the highest grain
yield/plant under severe treatment in both loca-
tions. The higher yielding capability of these
genotypes obtained under drought stress may be
primarily due to its higher yield potential under
nonstress conditions and maximize production of
number of spikes/plant and number of grains/spike
under water stress conditions. The main effect of
irrigation treatments was not significant for sus-
ceptibility index (S) of grain yield/plant under
both environments tested, indicating that (S) was
not affected by increasing water stress intensity. S
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values ranged from 0.924 for Gl to 1.54 for the
local check variety G10.

INTRODUCTION

Wheat (Triticum aestivum L.) is the world's
most important crop. A crop of wheat is harvested
somewhere in the world during every month of the
year (Briggle, 1980). Therefore, wheat is grown in
so many different regions of the world. Wheat is
considered to be the major cereal crop in Egypt as
well as several other countries. Greater importance
of bread wheat can be expected as a main source
of food for the increasing populations of the
world. It has many natural advantages as food,
providing almost 20% of the total calories of
man's nutrient requirements. The decreasing gap
between production and consumption necessitates
increasing wheat production in Egypt. Increasing
of cereal crops is an important national goal to
face the increasing food needs of Egyptian popula-
tion.

The main objectives of the present study are

1- Screening and selection for Laboratory charac-
teristics (germination experiment) related to
drought resistance

2- Evaluating performance and degree of stress
tolerance of the ten selected bread wheat geno-
types tested under suitable and soil moisture
deficit conditions.



172 Abd El-Moneim; Mohamed; Belal and Atta

MATERIALS AND METHODS
Laboratory experiments

The germination experiments were carried out
in betry dishes with tightly fitting lids in a germi-
nation chamber. The material used in this study
included 30 bread wheat genotypes collected from
different sources, 7 local landraces from North and
Mid Sinai in addition to 22 selected introduced
genotypes from ICARDA and the Local check
(Sakha 69) which used as comparing variety. The
pedigree and origin of the studied bread wheat
genotypes are given in (Table 1).

Mannitol was used as an osmotic substrate to
prepare aqueous solutions having 0.5, 1.0 and 1.5
atmospheres of osmotic potential. The concentra-
tions of mannitol were calculated from the follow-
ing formula.

P=g R T/mV , Where

P = osmotic potential in atmosphere

g = grams of mannitol

R =0.0825 liter atmospheres per degree per mole
T = absolute temperature

m = molecular weight of mannito!l

V = volume in liters.

The radical length of 25 seedlings were meas-
ured at the end of ten days. In order to character-
ize the rate of seed germination in different os-
motic potentials. Results were expressed in terms
of a promptness index (P.1.).

PI= [ndl (7 — D)} + {nd2 (7 - D2)] + - - + |nd6
(7 —D5)} , Where

D = number of the day of observation, counting
as 0 the day on which the test was begun,

nd = number of seeds observed to germinate on
day of observation D.

A germination stress index (GSI), as described
by Bouslama and Schapaugh (1984), was ex-
pressed in percent as follows

Promptness index of stressed seeds (PIS)

X100
Promptness index of control seeds (PIC)

The data were analyzed as a randomized com-
plete block design with four replications according
to Gomez and Gomez (1984).

- tial became more negative.

Field experiments

The present investigation was executed at the
Experimental Farms, Faculty of Agricultural &
Environmental Sciences, at two location (E! Arish
& Rafah) - Suez Canal University during rain-fed
growing season (2006 / 2007). The material used
in this experiment included 9 bread wheat geno-
types that showed high tolerance to mannitol
stress in the previously experiment and Local
check (Saka 69) as comparative variety. Some
selected physical and chemical properties of the
soil are presented in Table (2).

Tow field experiments were conducted in split

" blocks design with four replicates was employed.

Irrigation treatments were arranged in main plots
and bread wheat genotypes were randomly dis-
tributed in sub-blocks. Each plot consisted of 5
rows. The row length was 2 m, row to row spacing
was 0.2 m and plant to plant distance was 0.1 m.
The recommended cultural practices for wheat

.production where followed according the local

growers, except irrigation. Total rainfed during
2006/ 2007 growing season were 79.95mm. and
123.12mm. at Arish and-Rafah locations, respec-
tively. Four irrigation treatments were conducted

. in the investigated soils as follow:

T1: Rainfall according to ordinary seasons
T2: irrigation at S0 % of F.C.
T3: irrigation at 65 % of F.C.
T4: irrigation at 80 % of F.C.

RESULTS AND DISCUSSION

Analysis of variance indicates differences be-
tween genotypes in cumulative germination, and
radical length after ten days of germination at dif-
ferent levels of osmotic potential (Table 3). The
genotypes and treatments were significant at the
0.01 probability level for cumulative germination
percentage and radical length. Also, genotypes x
treatments interaction was significant at the 0.01
probability level for cumulative germination per-
centage and radical length. The genotypes x treat-
ments x days interaction was also highly signifi-
cant for cumulative germination indicating that
some genotypes germinated more quickly for spe-
cific treatments than others.

Seed germination decreased as osmotic poten-
Inhibition of seed
germination was greatest under the osmotic poten-
tial, - 1.5 MPa. Cumulative germination after ten
days ranged from 52.6% to 97.9% for the control

m : Annals Agric. Sci., 53(1), 2008



Screening bread wheat genotypes

Table 1. Name/ Cross, pedigree and origin of 30 bread wheat genotypes tested
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No. Name/ Cross Pedigree Origin
1 MEXIPAK 65 (LONG-TERM 118156-0PAK Mex/Syr
CHECK)
2 MIMUS CM 100684-Juveniles-0B-0Y-0AP Mex/Syr
3 KAUZ'S'/657CL.23R-3-6-2-2- | ICW90-0511-0AP-0BR-3AP-0TS-0AP Syria
1-2 ‘
4 CHAM4/SHUHA'S' ICW91-0006-0Br-SAP-2AP-0L-0AP Syria
5 FOW-2/SD8036 ICW93-0402-1AP-OL-3AP-0L-0AP _Syria
6 | LOCAL GENOTYPE Landrace Eiéodyrate
7 LOCAL GENOTYPE Landrace Sad Elrawafa 1
8 LOCAL GENOTPYE Landrace Sad Elrawafa 2
9 LOCAL GENOTPYE Landrace Nekhel 1
10 | LOCAL GENOTYPE Landrace Nekhel 2
11 | LOCAL GENOTYPE Landrace El Kosiema 1
12 | LOCAL GENOTYPE Landrace El Kosiema 2
TRACHA-2//CMH76- ICW93-0065-2AP-0L-0BR-0AP Syria
13 252/PVN'S'
14 | NS732/HER/SHUHA ICW91-0253-0TS-1AP-0TS-0AP Syria
15 | FOW-2/SD8036 ICW93-0402-1AP-OL-4AP-OL-0AP Syria
16 | FOW-2//NS732/HER ICW93-0403-1AP-OL-11AP-OL-0AP Syria
17 | FOW-2//NS732/HER ICW93-0404-1AP-OL-6AP-OL-0AP Syria
18 | TUI/CMH76-252/PVN'S' ICW92-0214-0AP-1AP-4AP-0AP Syria
19 | NS732/HER/SHUHA'S' ICW91-0157-3AP-0TS-4AP-0TS-2AP- . Syria
OL-0AP
20 | TEVEE'S/KAUZ'S' lCW9l-Q235-2A(l::):‘S-IAP-]AP-OL- Syria
21 | Shi#4414/Crow's' SWM11508-4AP-4AP-3AP-4AP-0AP Mex/Syr
22 | TSVYFEE"S" CM-64335-3AP-1AP-4AP-0AP Mex/Syr
23 | TEVEE"S"/SHUHA"S" ICW91-0295-4AP-0TS-3AP-0AP Syria
24 | NS732/HER/SHUHA'S' ICW91-0208-2AP-0TS-3AP-0AP Syria
25 | NS732/HER//SHUHA'S' ICW91-0292-0TS-3AP-0AP Syria
26 | W3918A/JUP/NS732/HER ICW91-0084-6 AP-0TS-4AP-0L-0AP Syria
27 | PIK/OPATA CM94950-73yoghurt-0M-0Y-ORES- Mex/Syr
0AP
CP02645-11C00Y-030M-7yoghurt- Mix/Syr
28 | LIRA/SHAS 2y0ghurt-OM-0AP
29 BOBW- ICW88-063-1AP-0L-1AP-0L-4AP- Syria
HITE#1/MN72131/PVN 0TS-0AP
30 | Sakha 69 (check variety) Inia/PL-42201 l75C/l§I;(')'S"Cn-IS430-25- Egypt

Annals Agric. Sci., 53(1), 2008
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Table 2. Physical and chemical properties of the soil at the two experimental sites (El-Arish &

Rafah)
. Particle size Water

. Organic .
Location |S°il depth m:l;ttcr distribution % Soil Relationship%

(em) (%) pll. Textures

° Sand | Silt | Clay F.C | WP [ SP

0-30 0.03 8.10 95 4 1 11 25 23
El-Arish Sand

30-60 0.01 8.12 | 932 4.8 1 10.7 | 2.32 22

0-30 0.19 7.88 | 83.1 10.7 6 Loamy 16 0.9 28

Rafah
30-60 0.07 8.2 81.8 12 6 Sand 14.3 1.15 29

F.C: Field Capacity W.P : Wilting point

S.P : Saturation point

Table 3. Mean squares of germination percentages and radical length for
Lab. Screening experiment

S.0.V. D.r. Germination % Radical length
Genotypes (G) 29 4337.64** 3.531%*
Treatments (T) 67906.8** 461.65**
Reps (R) 15629.7** 83.69%*
GxT 87 417.96** 11.95%*
Error 357 11.088 0.224

CV.% 5.24 9.47

**: Denote significant at 0.01 level of probability.

compared to 27.4% to 69.8% at -1.5 MPa indicat-
ing more pronounced differences among geno-
types at the lower osmotic potentials.

The significance of the genotypes x treatments
x days interaction indicates that relative differ-
ences among genotypes are dependent ui the time
course of the experiment. Some genotypes germi-
nated earlicr than others at the lower osmotic po-
tentials (-1.0 and -1.5 MP’a) but had similar cumu-
lative germination after ten days. The greatest dif-
ferences in germination between genotypes within
such osmotic potential (-1.0 MPa) were observed
between L13 (30.1%) and L28 (75.7%) as shown
in Table (4).

The germination stress index (GSI) was used
to account differences in the rate of germination
due to osmotic stress (Bouslama and Schapaugh,
1984).

High vaiues of GSI indicate a high rate of
germination. The GSI of different osmotic poten-

tials at 0.0, -0.5, -1.0 and -1.5 Mpa are summa-
rized in Table (4). The rate of germination indi-
cated by GSI, was inversely related to moisture
stress. The highest GSI average over treatments
was 81.9% for line 28 and the lowest was 43.8%
for line 13.

Radical length also decreased as osmotic po-
tential become more negative. In regard to the
average of all osmotic potentials treatments among
the genotypes tested, it is clearly observed that
line 1 followed by line 4 and line 10, are the best
genotypes (Table, 5). According to these parame-
ters (germination and radical length under the dif-
ferent osmotic potentials) lines No. 15, 13, 14, 28,
27, 24, 26, 20 and 5 were screened and symboled
as G1, G2, G3, G4, G5, G6, G7, G8 and G9, re-
spectively. The local variety, Sakha 69 used as a
comparative genotypes (G10) in the field experi-
ments located at Arish and Rafah farms of Suez
Canal Univ.

Annals Agric. Sci., 53(1), 2008



Table 4. Promptness index (PI)of bread wheat genotypes after ten days period in
mannitol at osmotic potentials (O P) of 0, -0.5, -1 and -1.5 Mpa as well as

Screening bread wheat genotypes

GSI
oP
0 -0.5 -1 -1.5 Mean | GSI%
Genotype
L1 62.8 | 550 46.9 27.4 48.0 $43.6
L2 67.0 59.7 48.5 33.9 52.3 50.6
L3 80.4 67.7 56.1 37.1 60.3 46.1
L4 81.6 75.3 60.1 49.4 66.6 60.5
L5 76.8 70.2 49.1 53.0 62.3 69.0
L6 67.3 55.9 44.3 422 52.4 62.7
L7 55.6 44.7 33.6 35.4 42.3 63.7
L8 59.6 53.7 37.7 43.4 48.6 72.8
L9 69.6 | 580 51.7 39.8 54.8 572
L10 66.4 55.7 40.4 42.2 51.2 63.6
L11 75.7 64.4 54.3 42.6 59.3 56.3
L12 62.4 46.0 37.9 39.4 46.4 63.1
L13 55.0 472 42.8 30.1 43.8 54.7
Li4 69.2 58.1 509 | 37.1 53.8 53.6
L15 62.2 57.3 63.1 43.2 56.5 69.5
L16 91.2 79.7 56.0 55.8 70.7 61.2
L17 82.4 74.6 53.7 522 65.7 63.3
L18 92.8 81 69.6 47.8 72.8 515
L19 66.0 46.0 39.1 37.1 47.1 56.2
L20 58.4 49.6 37.0 40.9 46.5 70.0
L21 52.6 43.2 34.4 28.9 39.8 54.9
L22 53.4 49.1 32.6 31.5 41.7 590
L23 94.0 81.2 619 . | 502 71.8 534
L24 65.7 56.3 49.4 47.0 54.6 71.5
L25 66.4 62.4 449 | 41.0 53.7 61.7
L26 83.1 70.0 60.6 58.2 68.0 70.0
L27 76.0 57.6 55.6 54.6 61.0 71.8
L28 97.9 84.1 75.7 69.8 81.9 71.3
L29 96.8 86.0 75.4 63.8 80.5 65.9
L30 66.4 55.4 47.1 44.3 53.3 66.7
Mean 71.8 61.5 48.8 45.5 56.9 63.7
L.S.D at 0.05 for: ,
genotypes (G)=2.31,
treatments (T)=0.84 and GXT=9.75

Annals Agric. Sci., 53(1), 2008
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Table 5. Radical length of bread wheat genotypes after ten days period in mannitol
at osmotic potentials (O P) of 0,-0.5, -1 and -1.5 Mpa

Genotype or 0 -0.5 -1 -1.5 Mean
L1 9.9 6.7 55 1.8 5.98
L2 6 5.1 3.7 24 4.30
L3 9 4.8 3.6 3.1 5.13
L4 9.1 5.7 6.1 2.6 5.88
L5 7.6 52 42 2.8 4.95
L6 5.8 5 34 35 4.43
L7 7.3 54 43 25 4.88
L8 7.5 6 3.8 3.1 5.10
L9 7.6 5.1 53 3.2 5.30
L10 13 6.2 3.8 43 5.40
Lit 6.8 5.7 3.1 3.2 4.70
L12 7.9 4.6 5 2.8 5.08
L13 7.2 4.3 4.4 3.7 4.90
L14 7.5 6.3 3.8 24 5.00
L15 7.5 54 4.4 3.6 5.23
L16 78 53 4.7 3.1 5.23
117 8.7 4.5 33 29 4.85
L18 7.5 4.1 3.6 33 4.63
L19 ‘ 6.9 4.9 3.4 32 4.60
120 6.8 3.6 3.2 3 4.15
L21 8.2 54 33 3.7 5.15
L22 5.7 4.6 2.8 2.9 4.00
L23 6.2 34 4 2.8 4.10
L24 6.3 4.6 3.3 33 438
L25 9.4 . 43 4.2 3.6 5.38
L26 7.9 42 3.8 3.1 4.75
L27 6.9 5.5 4.3 2.5 4.80
L28 7.4 6.5 3.8 2.7 5.10
129 7.8 5.6 3.8 3 5.05
L30 83 52 4.5 2.5 5.13
Mean 7.53 5.11 4.01 3.02 4.92

L.S.D at 0.05 for:
genotypes (G)=0.33,
treatments (T)=0.12 and GXT=4.87

Annals Agric. Sci., 53(1), 2008
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Grain yield, its components and susceptibility
index

Data of grain yield/plant and its components,
i.e. number of spikes/plant, number of grains/
main spike and 1000-grain weight measured for
the ten bread wheat genotypes under 4 water re-
gimes are shown in Table (6). Grain yield/plant
and its components were reduced significantly by
moderate and severe soil moisture deficit treat-
ments in both locations. Severe water stress had
greater reduction in all components than moderate
stress. Reduction was as much as in grain yield/
plant over the 3 water stress treatments of both
locations relative to the control treatment. No. of
spikes/plant was the most affected yield compo-
nent by water stress (34.9% and 32.6% average of
reduction) under Arish and Rafah conditions, re-
spectively. Hence it is considered the main com-
ponent which caused greater reduction in grain
yield/plant under water stress treatments.

However, the least affected component by wa-
ter stress was number of grains/main spike which
averaged 8.57% reduction under Arish environ-
ment followed by 1000-grain weight (7.87%) at
Rafah location, suggesting that these two compo-
nents are less sensitive to drought stress as com-
pared to the above yield component.

Fischer and Maurer (1978), Guttieri et al
(2001) and Zhang er al (2006) observed that grain
number/spike was reduced more relatively to other
yield components as stress severity increased. Eh-
daie e al (1988) reported that number of grains/
spike was the most alfected yield component.
Thompson and Chse (1992) displayed that re-
duced grain yield under moisture stress was a re-
sult of reduction in number of spikes/m? grains
number/spike and individual grain weight.

For number of spikes/plant, the exotic lines,
G7 followed by G5, G2 and Gl gave the highest
mean performance at Arish location, while G5 and
Gl had the highest means for this trait at Rafah
environment under severe stress treatment. The
check variety, Sakha 69 and G2 under Arish and
Rafah conditions, respectively recorded the lowest
means under severe stress for this trait.

For 1000- grain weight the highest means were
recorded by the exotic line (G2) which gave aver-
age weight over the four treatments 33.53g and
35.53 g, followed by G6 which gave 33.0]1 and
35g under Arish and Rafah conditions, respec-
tively. On the other hand, the local check variety
Sakha 69 recorded the lowest means for this trait
which ranged from 29.55g as average over the

four treatments at Arish location to 31.55g under
Rafah conditions.

From the above results, it should be mentioned
that the genotypes which exhibited low reduction
in grain yield/plant and/or its components under
water stress conditions in both locations will be
considered as more drought tolerant for one or
more of these traits than the other genotypes
evaluated in this study and vice versa. Further-
more, the yield components performed as tolerant
ones can be used as simple screening method for
evaluating the response of numerous bread wheat
genotypes to drought stress.

Significant variation existing between the con-
trasting irrigation regimes and among genotypes
under each irrigation treatments showed the pres-
ence of much variation among these variables in
grain yield/plant and its components.

A drought susceptibility index which provides
a measure of stress tolerance based on minimiza-
tion of yield loss under stress as compared to op-
timum conditions, rather than on yield level under
stress per se, which has been used to characterize
relative drought tolerance of wheat genotypes
(Fischer and Maurer, 1978 and Clarke ef al
1984) is used in the present study. Bruckner and
Frohberg (1987) and Sharma and Thakur
(2004) suggested that the stress-susceptibility in-
dex should be calculated separately in different
stress environments.

Fischer and Maurer (1978) found reasonable
agreement between (S) values calculated sepa-
rately between experiments in all, but a few geno-
types. However, Keim and Kronstad (1979) re-
ported that the ideal drought tolerance genotypes
should produce economic yield under the most
stress environments and positive response to more
favorable environments.

As shown in Table (6), application of grain
yield / plant based on well watered and T, stress
treatment, at Rafah location, indicated that (S)
values ranged from 0.90 for G1 to 1.4 for the local
check variety G10. Low stress susceptibility value
(S< 1) is synonymous with higher stress tolerance
Fischer and Maurer (1978). This main parameter

- was true for G1, G2, GS and G9 (the three Syrian

lines No's 5, 13 and [5 as well as Mex/syr. Line
No. 27) shared the highest potential under severe
stress under the two experimental sites. Hence,
these genotypes would be in the breeder point of
view. These results are in harmony with those
carlier obtained by Siddique ez al (1990), Afiah et
al (2000); Saadalla (2001); Afiah & Moselhy
(2001) and EI-Shouny et al (2005).

Annals Agric. Sci., 53(1), 2008
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Table 6. Mean performance of grain yield/plant, its components and Susceptibility index under
four water deficit treatments (T, — T,) at Arish and Rafah locations
No. of No. of 1000 grain Grain Susceptibility
G. T spikes/plant grains/spike weight yield/plant index
Arish | Rafah | Arish | Rafah | Arish | Rafah | Arish Rafah Arish | Rafah
Ty 3.70 4.70 29.0 31.0 29.5 325 3.07 6.07 0.95 0.90
T, 5.70 8.60 32.0 34.0 31.5 34.0 5.07 8.32 - -
Gl T; 8.70 9.60 35.0 37.1 34.5 36.0 6.11 9.32 - -
T, 9.20 11.10 35.0 36.9 36.0 37.0 8.15 10.32 - -
mean 6.83 8.50 32.76 | 3475 | 32.88 | 3488 | 5.60 8.51 - -
T, 3.75 3.75 28.0 29.8 30.2 332 3.01 6.01 0.97 0.93
T, 5.75 7.63 31.2 327 322 34.7 5.01 8.01 - -
G2 T 8.75 8.40 343 36.0 352 36.7 6.38 9.26 - -
Ty 9.25 11.15 33.8 35.8 36.7 37.7 8.23 10.42 - -
mean 6.88 7.73 31.80 | 33.56 | 33.53 | 35.53 5.65 8.42 - -
T 3.45 4.45 299 319 28.4 314 2.76 5.76 1.02 1.02
T, 5.40 8.30 35.6 38.0 28.1 30.6 4.68 7.93 - -
G3 Ts 8.45 9.35 35.8 379 334 349 6.48 8.76 - -
Ty 8.95 10.85 36.4 383 349 359 8.08 10.76 - -
mean 6.56 8.24 3439 | 3649 31.20 | 33.20 5.50 8.30 - -
Ty 3.45 4.45 314 33.1 27.7 30.7 2.71 5.71 1.0t 0.96
T, 5.45 8.35 342 36.2 29.7 322 4.71 7.96 - -
G4 T 8.45 9.35 37.0 39.0 327 342 6.08 8.96 - -
Ty 9.35 10.25 34.6 355 36.6 37.6 8.13 9.94 - -
mean 6.68 8.10 34.27 | 3596 | 31.68 | 33.68 5.41 8.41 - -
T, 3.78 4.78 27.1 29.1 30.6 336 3.12 6.12 0.96 0.96
T, 5.40 8.30 33.5 353 28.7 31.2 4.69 7.31 - -
G5 Ts 8.40 9.30 36.6 38.1 317 332 6.69 8.81 - -
Ty 8.90 10.80 35.6 38.0 33.2 34.2 8.08 10.06 - -
mean 6.62 8.29 33.18 | 35.11 31.07 | 33.07 | 5.64 8.08 - -
T, 3.40 4.40 30.6 32.7 26.7 29.7 2.81 5.81 0.99 0.93
T, 5.78 8.68 30.4 323 326 35.1 5.12 8.12 - -
G6 Ts 8.78 9.68 33.2 35.2 35.6 371 6.23 9.87 - -
Ty 9.28 11.18 32.8 35.1 37.1 38.1 8.43 10.87 - -
mean 6.81 8.48 31.74 | 33.80 | 33.01 | 35.00 5.65 8.67 - -
T, 3.85 4.60 28.0 294 30.1 33.1 2.69 5.69 1.02 0.93
T, 5.85 7.88 313 323 32.1 346 4.69 7.19 - -
G7 Ts 8.85 8.25 342 35.2 351 36.6 6.41 8.69 - -
T, 8.95 10.85 36.8 38.1 34.2 35.2 7.88 10.20 - -
mean 6.88 7.89 32.55 | 33.75 32.89 | 34.89 5.42 7.94 - -
T 3.40 4.40 32.8 347 26.1 29.1 2.68 5.68 1.04 0.96
T, 5.45 7.35 329 35.1 304 329 4.76 7.76 - -
G8 Ts 8.40 9.30 38.7 41.0 311 32,6 6.53 9.18 - -
Ty 8.90 10.80 38.8 40.9 32.6 33.6 8.37 10.18 - -
mcan 6.54 7.96 35.77 | 37.93 30.05 | 32.05 5.58 8.20 - -
T, 3.60 4.60 28.8 30.8 29.2 322 3.15 6.15 0.95 0.92
T, 5.60 8.50 32.0 33.8 31.2 33.7 5.15 7.90 - -
G9 T; 8.60 9.50 35.0 36.9 34.2 35.7 6.55 9.40 - -
Ty 9.10 11.00 36.4 37.1 35.7 36.7 8.30 10.65 - -
mean 6.73 8.40 33.05 | 34.60 { 32.55 | 34.55 | 5.79 8.53 - -
T 3.25 4.25 272 28.0 26.2 29.2 2.06 2.56 1.11 1.54
T, 5.25 8.65 30.2 30.7 28.2 30.7 3.56 3.56 - -
G10 T, 8.25 10.15 327 34.1 31.2 327 4.25 5.56 - -
T, 8.75 10.65 33.1 32.5 32.7 33.7 7.42 8.56 - -
mean 6.38 8.43 30.78 | 31.30 § 29.55 | 31.55 | 4.32 5.06 - -

Annals Agric. Sci., 53(1), 2008
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Table 6. Cont,
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No. of No. of 1000 grain Grain Susceptibility
G. T spikes/plant grains/spike weight yield/plant index
Arish | Rafah | Arish | Rafah | Arish | Rafah | Arish | Rafah | Arish | Rafah
T, 3.56 4.44 29.27 | 31.04 | 2847 | 3147 | 2.81 5.56 - -
Mean T, 5.56 8.22 3232 | 34.03 | 3047 | 3297 | 4.74 7.41 - -
of G. T 8.56 9.29 3523 | 37.02 | 3347 | 3497 | 6.17 8.78 - -
over Ty 9.06 10.86 | 3530 | 36.80 | 34.97 | 35.97 8.10 10.20 - -
all T. | Grand
6.69 8.20 33.03 3472 | 31.84 | 33.84 5.46 7.99 - -
mean
T, 60.7 | 59.10 17.1 16.7 18.6 12.5 65.3 455 - -
R% T, 38.6 | 2430 84 8.1 12.9 83 41.5 274 - -
T, 5.50 | 14.50 0.2 0.59 43 2.8 23.8 13.9 - -
LSD G 0.08 0.10 0.63 0.63 0.45 0.33 0.29 0.13 - -
5% T 0.19 0.19 0.97 1.15 0.45 0.45 0.24 0.36 - -
GT ns 0.37 1.95 2.29 0.89 0.89 0.49 0.72 - -

R % : Reduction percentage = (T4 - Tl or T2 or T3 / T4) x 100
LSD for G, T and GT: least significant differences for genotypes (G), treatments (T) and their interaction (GT),

respectively
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