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Abstract: Twenty four wheat
genotypes (Triticum aestivum
L.), differ in yield performance
were grown in a randomized
complete  block experimental
design with three replications
during two seasons 2004/2005 —
2005/2006 at Sohag University
experimental Farm. The
genotypes were evaluated under
three water regimes (control
treatment (l;), stress treatment
(I,) and high stress treatment (13))
and two nitrogen fertilizer levels
(70 Kg N and 100 Kg N/fed.).
The analysis of variance for all
parameters as affected by water
regimes (1), two different N
fertilizer levels (N) and the
genotypes (G) and  their
interactions were carried and
were fund to be significant. The
treatments of nitrogen fertilizer
(70 Kg N/fed.) and control
irrigation treatment (I;) over two
years produced the highest grain
yield from the five genotypes No.
Giza 168, 9, 12, 18 and 21. While
the five genotypes namely No. 5,
8, 18, 21 and 22 gave the highest
yield when fertilizer with 70 Kg
N/fed. with stress irrigation

treatment (I,), on other hand the
five genotypes No. 14, 16, 18, 19
and 22 gave the highest vyield
when treated with 70 Kg N/fed.
with  high  stress irrigation
treatment (I5). The result showed
that application of 100 Kg N/fed.
with regular (1) over two years
the five genotypes No. Giza 168,
9, 12, 18 and 21 gave the highest
yield, while the highest five
genotypes were No. 5, 8, 16, 18
and 21 under 100 Kg N/fed . with
stress irrigation treatment (I,), on
other hand the five genotypes
No. 14, 16, 18, 19 and 22 gave
the highest yield under 100 Kg
N/fed and the highest stress

irrigation treatment (ls). The
results showed that mean
productivity (MP), geometric

mean productivity (GMP) and
stress tolerance index (STI) were
more effective in identifying the
high yielding genotypes under
control treatment (I;) and stress
treatment  (I) (group A
genotypes). Under high stress
treatment, none of the indices
used were able to identify group
A cultivars, although stress
susceptibility index (SSI) was
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found to be more useful in
discriminating  the  drought
tolerance  genotypes. It s
concluded that the effectiveness
of  selection indices in
differentiating drought tolerance
genotypes varies with the high

stress treatment. The correlations
between control irrigation,
drought stress, high drought
stress and yield during two
seasons were positive and highly
significant (0.84**, 0.86** and
0.58**),
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Triticum aestivum L.
Introduction

Wheat (Triticum aestivum L.)
is considered as important cereal
crop not only in Egypt but also all
over world. There is an increasing
demand in wheat-world wide.
Wheat is the important crop in
Egypt covering nearly, 1287000
Hectare and produced 8308000
tones (F.A.O statistic production
year  book  2006). Wheat
production in Egypt can be
increased by extending the
presently cultivated land to places
with water availability in winter or
season fluctuation in rainfall such
as North and west Egypt.
Insufficient water is the primary
limitation to wheat production
world-wide (Ashraf and Harris,
2005).The relative yield perform-
ance of genotypes in drought
stressed and more favorable
environments seems to be a
common starting point in the
identification of traits related to
drought tolerance and the selection
of genotypes for use in breeding
for dry environments (Clarke et
al.,1992). Several researchers have
chosen the mid-way and believe in
selection under both favorable and
stress conditions (Fischer and

Maurer, 1978; Clarke et al., 1992;
Nasir Ud-Din et al., 1992;
Fernandez, 1992 and Rajaram and
Van Ginkle, 2001). Water deficit
and changes in the environmental
conditions may reduce growth and
impair metabolic processes (Hsiao,

1973). Drought avoidance
involved rapid  phonological
development, leaf rolling, leaf

shading, reduced leaf area, and
increased stomata and cuticular
resistance (Morgan, 1984; Turner,
1986). The response of plant to
stresses depends on its genetic
potential to adaptation to the
duration and intensity of exposure
drought and heat well as stage of
growth. Drought resistance in
crops could be attributed to either
avoiding or tolerating drought.
Avoiding drought could be
achieved by reducing water loss
and /or maintaining water uptake
(Clarke, et al, 1984). Selection in
the target stress condition has been
highly recommended too (Rathjen,
1994). It is concluded that the
effectiveness of selection indices
depends on the stress severity
supporting the idea that only under
moderate stress condition,
potential yield greatly influences
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yield under stress (Blum, 1996;
Panthuwan et al., 2002). Escape
and avoidance traits are likely to
play an important role in
adaptation to specific environm-
ents (Monneveux and Belhassen,
1996). In Upper Egypt, most of
new reclaimed areas (Eastern and
Western desert and Toshky) are
located in the desert where the
availability of irrigation water is
the most limiting factor. Therefore,
drought stress in these areas is
becoming the main problem and
considered as a valid breeding
target for breeders and biologists.
The goals of this study are: (1) to
obtain drought tolerance genotypes
for bread wheat. (2) to find the best
level of nitrogen fertilizer under
three water regimes and bread
wheat genotypes.

Materials and Methods

The present study was carried
out during the two winter seasons
of 2004/2005 and 2005/2006 at the
Experimental Farm of Faculty of
Agriculture, Sohag  University.
Twenty four genotypes were
chosen on the basis of their
diversity in the origin (Table 1)
were grown in a split-split plot
arrangement of treatment with
three replicates were used in a
randomized  complete  block
design. The levels of irrigation
treatments, nitrogen levels and
genotypes were randomly assigned
to the main plot, sub-plot and sub-
subplot, respectively. The
genotypes were evaluated under
water regimes and nitrogen

fertilizer levels. During the two
successive seasons, 24 wheat
genotypes were sown on the 20"
November of both seasons. Each
genotype was sown in plot of 5.25
m? area. The seeds were planted in
drills at rate of 75 Kg/fed. The first
treatment was gave normal
irrigation as control treatment (l,),
while in the second treatment was
irrigated and withholding the
irrigation at the tillering and
heading stage as stress treatment
(I,), and the third treatment was
irrigated and withholding the
irrigation at the tillering, heading
and grain filling stage as high
stress  treatment  (l;). The
experiment was fertilizer with two
nitrogen levels. The first and
second levels were 70 Kg/ fed.
(N70) and 100 Kg/fed. (N100)
nitrogen fertilizer per feddan,
respectively. Nitrogen fertilizer
was applied as broadcast in two
equal doses before the 1* and the
3 irrigation. Nitrogen source was
ammonium  nitrate  (NH;NOs;,
33.5%N). The recommended
cultural  practices of wheat
production were applied
throughout the growing season.
According to Fernandez (1992),
genotypes can be divided into four
groups based on their vyield
response to stress conditions: (1)
genotypes producing high yield
under both water stress and non-
stress conditions (group A), (2)
genotypes producing high yield
under non-stress (group B) (3)
genotypes producing high yield
under stress conditions (group C)
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Table (1): Brief description of the name and the origin of the genotypes
used and yield for twenty four genotypes under three water
regimes with two nitrogen fertilizer levels

Origin Name Grain yield ardab/ fed.
T Iy P I3 N70 | N100 | mean
1 Afghanistan TRI2586 1530 | 8.83 | 6.03 | 9.40 | 10.70 | 10.05
2 Afghanistan TRI2609 1263 | 898 | 338 | 7.83 | 882 | 833
3 Egypt Sedes 1 15.05 | 813 | 575 | 9.00 | 10.28 | 9.64
4 Egypt Giza 168 20.68 | 6.08 | 2.78 | 9.58 | 10.10 | 9.84
5 China TRI2612 16.78 | 1555 | 258 | 11.18 | 12.08 | 11.63
6 China TRI2593 1113 | 7.00 | 413 | 6.93 7.90 7.42
7 Ethiopian TRI7307 16.08 | 6.45 | 2.88 | 7.90 | 9.03 | 847
8 Ethiopian TRI7268 17.85 | 1253 | 2.38 | 10.20 | 11.63 | 10.92
9 Germany line 254 2365 | 825 | 3.28 | 1140 | 12.05 | 11.73
10 Germany Passt 10.85 | 6.28 | 1.88 | 5.90 6.77 6.33
11 ICARDA GOUMRIA-19 7.95 6.03 | 3.33 | 555 5.98 5.77
12 ICARDA PREW 2228 | 7.80 | 3.60 | 10.77 | 11.68 | 11.23
13 ICARDA HAAMA-18 9.25 483 | 245 | 517 5.85 551
14 ICARDA CROC-
UAESQUARROSA | 15.03 | 11.45 | 9.25 | 11.10 | 12.72 | 11.91
(224)/IOPATA
15 ICARDA QIMMA-4 9.38 593 | 410 | 6.23 6.70 6.47
16 Indian TRI2684 1440 | 1155 | 9.70 | 11.12 | 12.65 | 11.88
17 Indian TRI2730 1228 | 953 | 510 | 8.37 9.57 8.97
18 Iran TRI5643 22.28 | 18.23 | 7.60 | 15.72 | 16.35 | 16.03
19 Iran TRI5641 17.88 | 11.18 | 9.90 | 12.55 | 13.42 | 12.98
20 Iran TRI15652 15.00 | 11.03 | 530 | 9.73 | 11.15 | 10.44
21 Mongolia TRI15652 22,95 | 18.35 | 6.18 | 1552 | 16.13 | 15.83
22 Mongolia TRI8397 19.75 | 11.23 | 843 | 12.67 | 13.60 | 13.13
23 Spain TRI29405 13.25 | 11.00 | 535 | 9.20 | 10.53 | 9.87
24 Spain TRI29409 10.85 | 8.13 | 7.13 | 842 8.98 8.70
I = Control irrigation treatment.
l,= Irrigated and withholding the irrigation at the tillering and heading stage as stress
treatment.
ly= Ir_rigated and withholding the irrigation at the tillering, heading and grain filling stage as
high stress treatment.
N70= | Treatment 70 kg nitrogen fertilizer /feddan.
N100= | Treatment 100 kg nitrogen fertilzer /feddan.
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and (4) genotypes with poor
performance under both stress and
non-stress conditions (group D).

Drought  resistance indices
were  calculated using the
following relationships:

(1) Stress susceptibility index

Sl =1— (Y 1Y, )11-(Y, 1Y,)
(Fischer and Maurer, 1978) where

Ys is the yield of genotype under
stress, Yp the yield of genotype

under irrigated condition, \75 and

Y, are the mean yields of all

genotypes under stress and non-
stress conditions, respectively, and

1 (Y4 /Y, ) is the stress intensity.

(2 Mean productivity
MP = (Y, +Y,)/2 (Hossain et
al., 1990). (3) Tolerance

TOL =Y, —Ys (Hossain et al.,
1990). (4) Stress tolerance index
STI = (Y, + Y )/Y,°

(Fernandez, 1992). (5) Geometric

mean productivity
GMP = (Y, *Y,)*® (Fernandez,
1992). (6) Yield index
YI =Y, /Y, (Gawuzzi et al,

1997). (7) Yield stability index
YSI =Y, /Y, (Bouslama and

Schapaugh, 1984). The data were
recorded on plot basis for each
genotype and each replicate to
measure the following traits: - (1)
Leaf area: leaf length (cm) x width
(cm) x 075 was measured
according to (Jatimliansky et al.
1984); (2) Days to heading:

number of days observed from
sowing until the upper most spikes
appeared beyond the auricles of
the flag leaf sheath (50% heading
on plants basis). (3) Plant height
(cm): The distance from the base
of the culm to the tip of the spike
of the main culm; (4) Number of
spikes / plant: Tiller with fertile
spike; (5) Number of kernels /
spike: Average number of kernels
measured in a 5 spikes sample. (6)
1000-kernel  weight: It was
obtained as the weight of 1000-
kernel, which were chosen
randomly; (7) VYield: It was
determined as the weight of grains
of each experimental plot. (8)
Biomass: The total dry matter
yield produced by a crop during
the growing season of each

experimental  plot  (excluding
roots). The significance of
differences between genotypes

means, irrigation treatments and
fertilizer levels were calculated by
LSD method according to Waller
and Duncan (1969). The data of
season 2004/2005 — 2005/2006
was subjected to statistical analysis
performed by the SAS software
(SAS Institute 1999).

Results and Discussion

The combined of analyses of
variance for leaf area, plant height,
number of spikes / plant, number
of kernels / spike, days to heading,
1000-kerenl weight, yield and
biomass are presented in Table (2).
The differences between the three
water irrigation (I), the two
nitrogen fertilizer levels (N) and
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between genotypes (G) were
significant for the measured
parameters.  The interaction

between (I*N), (I*G) and (N*G)
were significant for all parameters.
The interaction between (I*N*G)
were highly significant for all
parameters except for days to
heading.

The performance of wheat
genotypes under nitrogen levels
and water regimes:

Leaf area: The average of leaf
area under Iy, I, and I3 were 29.26,
2565 and 17.42 cm’ with N70
treatment compared to 32.20,
28.21 and 19.16 cm® with N100
treatment. The data in Table (3)
showed that, N70 and |, treatment
the lowest leaf area values were of
genotypes No. 7, 18, 20, 21 and 22
with an average 22.70, 14.20,
1955, 1955 and 21.95 cm’
respectively over two years, while
under N70 and |, treatment the
genotypes No. 1, 5, 7, 18 and 21
gave lowest leaf area with an
average 14.70, 11.65, 15.25, 14.30
and 19.60 cm? respectively. On the
other hand the lowest leaf values
area were produced from
genotypes Giza 168, 5, 7, 13 and
17 with an average 9.80, 10.30,
9.50, 9.80 and 12.40 cm? under
N70 and I; treatment respectively.

However, under N100 and I,
treatments the genotypes No. 10,
12, 17, 19 and 20 gave lowest leaf
area with an average 25.00, 15.60,
2155, 2155 and 24.10 cm?
respectively over two years. While
the lowest leaf area values were

produced from genotypes No. 1, 5,
7, 18 and 21 with an average
16.20, 12.80, 16.75, 15.75 and
2155 cm’ under N100 and I,
treatment respectively, on the other
hand the genotypes No. Giza 168,
5, 7, 13 and 17 gave lowest leaf
area with an average 10.75, 11.30,
10.40, 10.80 and 13.65 cm? under
N100 and I; treatment
respectively. Drought caused a
significant reduction of the leaf
area and a remarkable decrease of
plant dry matter accumulation.
Drought stress caused reduction in
the leaf area during water deficit,
for the same treatment which had
the highest leaf area under well-
watered conditions. The genotypic
and drought induced variability in
leaf area in the present study were
interrelated but were not closely
associated with biomass
production. Leaf area reduction
was the main drought avoidance
strategy in some genotypes. Under
water deficit stress, loss of leaves
and reduced expansion of younger
leaves caused a decrease in the leaf
area ratio in the stressed plants. As
different environmental factors
may affect leaf morphology in the
same direction and act
simultaneously, it may be difficult
to identify the most important ones
(Fonseca et al. 2000). The results
are an agreement with Maggio, et
al. (2005); they reported a 50%
leaf area reduction of non-irrigated
control plants, coincided with a
50% reduction in above ground
dry mass. Water stress reduced leaf
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Table (3): Mean performance of leaf area for 24 bread wheat genotypes
under water regimes conditions and two nitrogen fertilizer
levels over two seasons.

Leaf area (cm?)
T N70 N100 mean
I I, Is I, I, I3
1 4730 | 1470 | 1355 | 5205 | 1620 | 1490 | 26.45
2 3495 | 2015 | 1270 | 3850 | 2215 | 1400 | 2374
3 2610 | 2045 | 1330 | 2870 | 2245 | 1465 | 2094
4 2290 | 2355 9.80 2520 | 2590 | 1075 | 19.68
5 4090 | 1165 | 1030 | 4495 | 128 | 1130 | 2198
6 3405 | 2715 | 1770 | 3745 | 2085 | 1940 | 27.60
7 2270 | 1525 9.50 2500 | 1675 | 1040 | 16.60
8 2305 | 2715 | 2205 | 2535 | 2980 | 2430 | 2528
9 2495 | 2710 | 2105 | 2745 | 2980 | 2320 | 2559
10 30.80 | 37.35 | 3055 | 4375 | 4110 | 3360 | 37.69
1 2360 | 2360 | 2065 | 2595 | 2595 | 2270 | 2374
12 3495 | 3065 | 1975 | 3845 | 3370 | 2175 | 20.88
13 31.80 | 25.25 9.80 3500 | 27.80 | 1080 | 2341
14 3650 | 3890 | 2895 | 4015 | 4280 | 3190 | 3653
15 3390 | 3410 | 1610 | 3735 | 3750 | 1775 | 2945
16 3155 | 4400 | 1835 | 3475 | 4840 | 2020 | 32.88
17 3245 | 3280 | 1240 | 3570 | 3610 | 1365 | 27.18
18 1420 | 1430 | 1945 | 1560 | 1575 | 2140 | 16.78
19 2900 | 2940 | 1715 | 3195 | 3235 | 1885 | 2645
20 1955 | 1990 | 1910 | 2155 | 2190 | 2100 | 2050
21 1955 | 1960 | 2045 | 2155 | 2155 | 2250 | 2087
22 2195 | 2240 | 1495 | 2410 | 2460 | 1645 | 20.74
23 2565 | 2450 | 2255 | 2820 | 2695 | 2480 | 2544
24 3100 | 3170 | 17.85 | 3410 | 3485 | 1960 | 2818
mean 29.26 25.65 17.42 32.20 28.21 19.16
LSD 0.05 LSD 0.01
Genotypes (G) 2.59 3.40
Water regimes (1) 0.92 1.20
Nitrogen (N) 0.73 0.96
G*I 1.20 158
G*N 1.20 1.58
G*I*N 1.20 1.58
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area and leaf number considerably
(Anyia and Herzog, 2004).

Days to heading: The average of
days to heading at the stress
treatment was early by about three
days compared to control
treatment, on other the hand
difference in days to heading
between I, and I; was six days.
The data in Table (4) showed
under N70 with the three water
regimes, that the genotype No. 10
followed by 12, 13, 20 and 22
were the earliest under both
treatments. The earliness in
heading reached 65.45, 65.60,
63.09, 65.26 and 65.26 days under
I3 as compared to control irrigation
treatment for all genotypes.

Under N100 and |; treatment the
genotypes No. 10, 12, 17, 19 and
20 gave earliest heading date with
an average 68.33, 69.02, 69.02,
69.02 and 68.33 days respectively
over two years, while under N100
and |, treatment the earliest
heading date were genotypes No.
10, 12, 13, 20 and 22 with an
average of 68.33, 69.02, 70.38,
68.33 and 69.36 days respectively.
On other hand under N100 and I;
treatment the genotypes No. 13,
10, 20, 22 and 12 gave earliest
heading date with an average of
60.79, 64.23, 63.89, 63.21 and
62.87 days respectively. Heading
was delayed as the nitrogen dose
increased which are normal
phenomena. The increase in
adaptation to dry environments in
many crops has been linked to
earlier flowering (Turner, 1979).

Earliness could be the most
effective drought escape
mechanism, especially when the
crop is grown in a stored moisture
environment (Ceccarell, 1986).
The duration of the entire cycle
was similar for the genotypes, but
the some genotypes had a longer
vegetative phase and a shorter
grain filling period compared to
the other modern genotypes.
Earlier heading was also reported
by Guarda et al. (2004) as a
characteristic of modern Italian
varieties of T. aestivum.

Plant height (cm): The results
revealed that the plant height of the
genotypes  showed  variable
response to N fertilizer levels and
water regimes. The data in Table
(5) showed that, under N70 and I,
treatment the tallest genotypes
were No. 12, 13, 16, 22 and 24
with an average 139.65, 165.80,
162.75, 140.20 and 141.15 cm,
respectively over two years. While
under N70 and |, treatment the
tallest genotypes No. 13, 18, 20, 21
and 22 with an average 134.60,
126.60, 126.10, 142.15 and 150.75
cm respectively. On the other hand
under N70 and I; treatment the
genotypes No. 16, 17, 18, 22 and
23 gave the ftallest plant height
with an average 109.50, 122.55,
115.10, 110.10 and 120.05 cm
respectively.

The result reported under N100
and 11 the tallest plant height were
genotypes No. 12, 13, 16, 22 and
24 with an average 153.60, 182.40,
179.05, 154.20 and 155.25 cm
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Table (4): Mean performance of days to heading for 24 bread wheat
genotypes under water regimes conditions and two
nitrogen fertilizer levels over two seasons.

Days to heading
N70 N100

Iy I, I3 Iy P I3 Mean

1 74.48 69.70 65.94 74.48 69.36 65.94 69.98

2| 7327 71.91 70.88 74.30 72.78 71.75 72.48

3 74.48 72.56 70.91 75.17 73.12 71.75 73.00

4 74.64 74.47 69.70 75.17 72.09 70.38 72.74

5 75.68 73.63 71.59 76.19 74.14 72.09 73.89

6 | 69.70 67.48 64.58 70.38 67.99 64.92 67.51

7| 73.80 69.54 65.64 74.48 70.04 66.28 69.97

8| 69.70 67.48 64.58 70.38 67.99 65.26 67.56

9| 7483 69.70 67.65 75.51 70.38 68.33 71.07

10 | 67.48 65.45 63.55 68.33 65.94 64.23 65.83

11 | 69.54 67.51 65.60 70.04 67.99 66.28 67.83

12 | 68.49 65.60 62.18 69.02 66.28 62.87 65.74

13 | 69.71 63.09 60.24 70.38 63.21 60.79 64.57

14 73.63 71.15 68.92 74.14 72.09 69.36 71.55

15 | 74.83 69.70 66.83 75.51 70.38 67.31 70.76

16 | 69.02 66.63 64.92 69.36 67.31 65.60 67.14

17 | 68.33 67.65 65.26 69.02 68.33 65.94 67.42

18 | 68.84 67.99 66.28 69.36 68.68 66.97 68.02

19 | 68.33 67.65 64.58 69.02 68.33 65.26 67.19

20 | 67.65 65.26 63.21 68.33 65.94 63.89 65.71

21 | 68.68 67.99 64.92 69.36 68.68 65.60 67.54

22 | 68.68 65.26 62.53 69.36 65.94 63.21 65.83

23 74.48 71.41 67.65 75.17 72.09 68.33 71.52

24 | 74.83 72.78 69.36 75.51 73.46 70.04 72.66

mean 71.38 68.81 66.15 72.00 69.27 66.77
LSD 0.05 LSD 0.01

Genotypes (G) 0.94 1.24
Water regimes (1) 0.33 0.44
Nitrogen (N) 0.14 0.19
G*| 1.25 1.65
G*N 1.25 1.65
G*I*N 1.25 1.65

10
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Table (5): Mean performance of plant height for 24 bread wheat
genotypes under water regimes conditions and two nitrogen
fertilizer levels over two seasons.

Plant height (cm)

N70 N100 mean
Iy I, I3 Iy I, I3
1 100.35 96.15 65.40 110.40 105.75 71.90 91.66
2 105.75 85.45 75.20 116.30 94.00 82.75 93.24
3 110.15 100.55 65.40 121.15 110.55 71.95 96.63
4 96.20 95.50 70.35 105.80 105.05 77.40 91.72
5 114.60 81.40 65.45 126.05 89.50 71.95 91.49
6 111.75 96.55 70.30 122.90 106.20 77.35 97.51
7 101.10 100.35 72.30 111.20 110.40 79.55 95.82
8 103.50 95.45 60.30 113.85 105.00 66.35 90.74
9 130.65 124.60 65.30 143.70 137.05 71.80 112.18
10 120.80 107.55 75.35 132.90 118.30 82.90 106.30
11 124.60 121.55 90.35 137.05 133.75 99.40 117.78
12 139.65 125.60 75.25 153.60 138.15 82.75 119.17
13 165.80 134.60 75.25 182.40 148.05 82.80 131.48
14 125.10 95.40 90.65 137.60 104.90 99.70 108.89
15 124.50 94.75 81.35 136.95 104.20 89.50 105.21

16 162.75 117.55 109.50 179.05 129.30 120.45 136.43

17 135.20 124.50 122.55 148.75 136.95 134.80 133.79

18 122.55 126.60 115.10 134.85 139.25 126.60 127.49

19 125.10 100.50 75.15 137.60 110.55 82.65 105.26

20 102.50 126.10 105.05 112.75 138.70 115.60 116.78

21 120.10 142.15 104.10 132.15 156.35 114.50 128.23

22 140.20 150.75 110.10 154.20 165.80 121.10 140.36

23 97.35 122.15 120.05 107.10 134.35 132.05 118.84
24 141.15 112.10 90.15 155.25 123.35 99.20 120.20
mean 121.73 111.58 85.41 133.90 122.73 93.96
LSD 0.05 LSD 0.01
Genotypes (G) 6.07 7.98
Water regimes (I) 2.15 2.15
Nitrogen (N) 1.59 2.10
G*| 1.10 1.44
G*N 1.25 1.65
G*I*N 1.25 1.65

11
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respectively over two years. While
under N100 and I, treatment the
tallest plant height were genotypes
No. 13, 18, 20, 21 and 22 with an
average 148.05, 139.25, 138.70,
156.35 and 165.80 cm
respectively. On the other under
N100 and I; treatment hand the
genotypes No. 16, 17, 18, 22 and
23 gave tallest plant height with an
average 120.45, 134.80, 126.60,
121.10 and 132.05 cm
respectively. Our results are in
agreement with the result were
found by Shivani et al (2001).

Number of spikes / plant: The
results in Table (6) showed
variable affected of N fertilizers
and water regimes on the number
of spikes / plant. Under N70 and I,
treatment the genotypes No. 2, 5,
8, 19, 23 and 24 had the highest
number of spikes / plant with an
average 14.50, 13.55, 14.00, 14.00,
1320 and 1320  spikes
respectively over two years. While
under N70 and |, treatment the
genotypes No. 8, 11, 19, 23 and 24
gave highest number of spikes /
plant with an average 14.00, 13.05,
14.00, 13.20 and 13.20 spikes
respectively. On the other hand
under N70 and I; treatment the
highest number of spikes / plant
was genotypes No. 1, Sedes 1,
Giza 168, 8 and 24 with average
11.10, 10.80, 10.25, 11.50 and
11.15 spikes respectively.

The result obtained under N100
and |I; treatment the highest
number of spikes / plant were
genotypes No. 2, 5, 8, 19, 23 and

12

24 with an average 15.95, 14.90,
15.40, 1540, 1450 and 14.50
spikes over two years respectively.
While under N100 and I, the
genotypes No. 8, 11, 19, 23 and 24
gave highest number of spikes /
plant with an average 13.75, 13.20,
14.30, 1325 and 13.20 spikes
respectively. On the other hand
N100 and I treatment the highest
number of spikes / plant were
genotypes No. 1, Sedes 1, Giza
168, 8 and 24 with an average
12.20, 11.85, 11.30, 12.65 and
12.30 spikes under respectively.
Kheiralla et al (1989) reported that
exposing wheat genotypes to
drought during tillering, tillering
with spike initiation and jointing
with heading significantly reduced
number of spikes/m? The results
are in  harmony with those
Kheiralla and Ismail (1995) and
El-Morshidy et al (2000). In the
same way, water deficit around
anthesis may lead to a loss in yield
by reducing spike and spikelet
number and the fertility of
surviving spikelets (Giunta et al.,
1993).

Number of kernels / spike: The
results in Table (7) number of
kernels / spike showed variations
between N fertilizer and water
regimes. Under N70 and |,
treatment the highest number of
kernels / spike genotypes Sedes 1,
6, 7, 13 and 18 with an average
54.50, 74.35, 55.85, 53.35 and
52.80 kernel respectively over two
years. While under N70 and I,
treatment the genotypes Giza 168,
56,15 and 20 gave highest
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Table (6): Mean performance of number of spikes / plant for 24 bread
wheat genotypes under water regimes conditions and two

nitrogen fertilizer levels over two seasons.

Number of spikes / plant
T N70 N100
Iy I, I3 Iy I, I3 mean

1 11.05 11.05 11.10 12.15 12.15 1220 | 1162

2 14.50 11.05 9.30 15.95 12.15 1020 | 12.19

3 11.10 11.00 10.80 12.25 12.10 1185 | 1152

4 12.00 10.25 10.25 13.20 11.25 1130 | 11.38

5 13.55 10.05 10.05 14.90 11.05 11.05 | 11.78

6 11.50 10.55 10.00 12.65 11.60 11.00 | 11.22

7 12.00 11.00 9.50 13.20 12.10 1045 | 11.38

8 14.00 12.50 11.50 15.40 13.75 12.65 | 13.30

9 12.50 9.00 8.50 13.75 9.90 9.35 | 1050

10 10.55 8.05 9.75 11.60 8.85 10.75 9.93

11 13.05 12.00 9.00 14.35 13.20 9.90 | 11.92

12 11.00 10.60 9.05 12.10 11.65 995 | 1073

13 10.05 10.00 9.05 11.05 11.00 9.95 | 10.18

14 11.50 11.00 9.00 12.65 12.10 9.90 | 11.03

15 11.00 10.50 9.05 12.10 11.55 9.95 | 10.69

16 11.00 10.50 9.00 12.10 11.55 9.90 | 10.68

17 10.55 9.10 6.00 11.60 10.00 6.60 8.98

18 13.15 10.50 9.00 14.30 11.55 9.90 | 11.40

19 14.00 13.00 9.25 15.40 14.30 10.20 | 12.69

20 11.10 10.00 8.70 12.25 11.00 9.60 | 10.44

21 13.00 9.10 8.90 14.30 10.00 9.75 | 10.84

22 11.20 10.20 9.20 12.35 11.25 1020 | 10.73

23 13.20 12.05 10.15 1450 13.25 11.20 | 12.39

24 13.20 12.00 11.15 14.50 13.20 1230 | 1273

mean 12.07 10.63 9.47 13.28 11.69 10.42
LSD 0.05 LSD 0.01

Genotypes (G) 0.47 0.62
Water regimes (1) 0.17 0.22
Nitrogen (N) 0.12 0.15
G*I 1.06 1.39
G*N 1.06 1.39
G*I*N 1.06 1.39
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Table (7): Mean performance of number of kernels / spike for 24
bread wheat genotypes under water regimes conditions

and two nitrogen fertilizer levels over two seasons.

Number of kernels / spike
N70 N100 mean
Iy P I3 Iy I, I3

1 47.50 30.60 27.70 52.30 33.55 30.30 36.99

2 40.60 24.00 21.35 44,55 26.65 23.65 30.13

3 54.50 34.00 29.00 59.85 37.40 31.90 41.11

4 49.50 47.35 46.35 54.55 52.35 51.05 50.19

5 46.50 43.35 38.35 51.25 47.65 42.10 44.87

6 74.35 45.90 43.50 81.70 50.55 47.85 57.31

7 55.85 35.35 31.35 61.35 38.80 34.40 42.85

8 43.35 21.85 32.00 47.60 23.90 35.25 33.99

9 48.25 33.35 27.25 53.10 36.65 30.00 38.10

10 49.00 37.45 27.70 53.90 41.00 30.55 39.93

11 35.25 30.35 23.80 38.75 33.35 26.40 31.32

12 50.80 36.65 32.50 56.10 40.65 35.70 42.07

13 53.35 33.80 28.60 58.65 37.40 31.40 40.53

14 45.35 37.35 32.15 49.80 41.00 35.65 40.22

15 45.00 40.10 33.35 49.50 44.45 36.60 41.50

16 45.85 37.60 16.75 50.35 41.30 18.45 35.05

17 39.05 29.55 25.10 43.20 32.70 27.50 32.85

18 52.80 37.60 23.50 58.30 41.30 25.80 39.88

19 40.25 36.00 31.75 44.30 39.35 34.90 37.76

20 45.25 43.75 36.25 49.80 48.10 39.90 43.84

21 42.20 38.50 26.60 46.20 42.35 29.20 37.51

22 41.00 22.70 20.25 45.10 24.70 22.30 29.34

23 47.25 28.00 12.55 52.00 30.80 14.00 30.77

24 34.25 32.55 24.25 37.70 36.05 26.70 31.92

mean 46.96 34.90 28.83 51.66 38.42 31.73 38.75

LSD 0.05 LSD 0.01

Genotypes (G) 2.25 2.96
Water regimes (1) 0.79 1.05
Nitrogen (N) 0.59 0.79
G*l 0.87 1.14
G*N 0.87 1.14
G*I*N 0.87 1.14

14




Assiut J. of Agric. Sci., 38 (4) (1-36)

number of kernels / spike with an
average 47.35, 43.35, 45.90, 40.10
and 43.75 kernel respectively. On
the other hand under N70 and I3
treatment the highest genotypes
Giza 168, 5, 6, 15 and 20 with an
average 46.35, 38.35, 43.50, 33.35
and 36.25 kernel respectively.

The result reported under N100
and |, treatment the highest
number of kernels / spike was
genotypes Sedes 1, 6, 7, 13 and 18
with an average 59.85, 81.70,
61.35, 58.65 and 58.30 kernel
respectively over two years. While
under N100 and I, treatment the
highest genotypes No. Giza 168, 5,
6, 15 and 20 gave highest number
of kernels / spike with an average
52.35, 47.65, 50.55, 44.45 and
48.10 kernels respectively. On the
other hand under N100 and |5
treatment the highest number of
kernels / spike was genotypes Giza
168, 5, 6, 15 and 20 with average
51.05, 42.10, 47.85, 36.60 and
39.90 kernels respectively. Under
different  drought treatments,
Giunta et al. (1993) and Zhong-hu
and Rajaram (1994) found that
kernels / spike and spikes / square
meter were the yield components
most sensitive to drought while
kernel weight remains relatively
stable due to high remobilization of
stored pre anthesis assimilates.

1000-kernel weight: The results
of 1000- kernel weight in Table (8)
indicated large variations in the
response to N fertilizer levels and
water regimes. Under N70 and |,
treatment the heaver kernel weight
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resulted in genotypes No. 1, 5, 6,
13 and 23 with an average 51.37,
49.09, 45.90, 48.55 and 43.14 g.
respectively over two years. While
under N70 and |, treatment the
genotypes No. 1, 5, 8, 13 and 23
gave highest 1000- kernel weight
with an average 46.82, 41.30,
46.47, 4444 and 4187 g.
respectively. On the other hand
under N70 and I3 treatment the
highest 1000- kernel weight were
genotypes No. 5, 6, 8, 13 and 14
with an average 38.22, 39.95,
4355, 4052 and 3823 g.
respectively.

However adding 100 Kg N and
I, treatment the highest genotypes
No. 1, 5, 6, 13 and 23 gave highest
1000- kernel weight with an
average 54.37, 51.54, 48.20, 50.98
and 45.30 g. respectively over two
years. While under N100 and I,
treatment the highest 1000- kernel
weight were genotypes No. 1, 5, 8,
13 and 23 with an average 49.16,
43.37, 48.79, 46.66 and 43.97 g.
respectively. On the other hand
under N100 and |5 treatment the
genotypes No. 5, 6, 8, 13 and 14
gave highest 1000- kernel weight
with an average 39.15, 40.94,
4461, 4151 and 3917 g.
respectively. The results are in
agreement with those obtained by
Ismail (1995) and EI-Morshidy et
al (2000). In addition, drought
stress from anthesis to maturity,
especially if accompanied by high
temperatures,  hastens leaf
senescence, reduces the duration
and rate of grain filling, and hence
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Table (8): Mean performance of 1000-kernel weight for 24 bread
wheat genotypes under water regimes conditions and two
nitrogen fertilizer levels over two seasons.

1000-kernel weight (g)
N70 N100 mean
Iy P I3 Iy I, I3
1 51.37 46.82 34.37 54.37 49.16 35.22 45.22
2 36.00 31.02 26.02 37.81 32.57 26.66 31.68
3 41.45 33.29 29.96 43.53 34.95 30.70 35.65
4 37.42 36.07 35.24 39.29 37.88 36.11 37.00
5 49.09 41.30 38.22 51.54 43.37 39.15 43.78
6 45.90 36.32 39.95 48.20 38.14 40.94 41.57
7 38.82 35.87 33.36 40.76 37.66 34.18 36.77
8 37.85 46.47 43.55 39.75 48.79 44.61 43.50
9 40.55 38.82 36.44 42.58 40.76 37.33 39.41
10 33.69 29.42 28.32 35.37 30.89 29.02 31.12
11 34.40 27.45 27.62 36.12 28.83 28.30 30.45
12 34.80 27.12 19.94 36.55 28.48 20.43 27.88
13 48.55 44.44 40.52 50.98 46.66 4151 45.44
14 42.72 34.49 38.23 44.86 36.21 39.17 39.28
15 39.79 37.74 36.23 41.78 39.63 37.12 38.71
16 42.70 39.37 34.63 44.84 41.34 35.48 39.72
17 38.52 33.35 32.54 40.45 35.02 33.34 35.54
18 40.02 33.32 26.73 42.02 34.99 27.39 34.08
19 34.37 31.69 30.10 36.09 33.27 30.84 32.72
20 35.94 33.49 32.13 37.74 35.16 32.92 34.56
21 39.95 26.04 22.89 41.95 27.34 23.45 30.27
22 39.35 36.32 34.42 41.32 38.14 35.27 37.47
23 43.14 41.87 32.41 45.30 43.97 33.20 39.98
24 32.32 27.92 26.14 33.94 29.32 26.78 29.40
mean 35.41 32.50 41.96 37.19 33.30
LSD 0.05 LSD 0.01
Genotypes (G) 1.25 1.65
Water regimes (1) 0.44 0.58
Nitrogen (N) 0.34 0.45
G*l 0.97 1.28
G*N 0.87 1.14
G*I*N 0.87 1.14
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reduces mean kernel weight (Royo
et al., 2000).

Yield: The effects of N levels and
water regimes on the wheat grain
yield are presented in Table (9).
The results indicated large
variations between N fertilizer
levels and water regimes; under
N70 and |, treatment the highest
yield was genotypes Giza 168, 9,
12, 18 and 21 with an average of
20.15, 23.40, 21.70, 21.80 and
22.50 ard/fed. respectively over
two years. While under N70 and I,
treatment the genotypes No. 5, 8,
18, 21 and 22 gave highest vyield
with an average of 14.50, 11.70,
8.20, 18.30 and 10.85 ard/fed.
respectively. On the other hand
under N70 and I; treatment the
highest yield were genotypes No.
14, 16, 18, 19 and 22 with an
average of 8.60, 9.10, 7.15, 9.55
and 8.10 ard/fed. respectively.

The result showed under N100
and |, treatment the genotypes
Giza 168, 9, 12, 18 and 21 gave
the highest yield with an average
of 21.20, 23.90, 22.85, 22.75 and
23.40 ard/fed. respectively over
two years. While under N100 and
I, treatment the highest yield were
genotypes No. 5, 8, 16, 18 and 21
with an average of 17.95, 19.05,
15.35, 22.75 and 23.40 ard/fed.
respectively, On the other hand
under N100 and I; treatment the
genotypes No. 14, 16, 18, 19 and
22 gave highest yield with an
average of 9.90, 10.30, 8.05, 10.25
and 8.75 ard/fed. respectively. The
final yield was more reduced when
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drought was imposed at pollination
and flowering stages than
vegetative or pod filling stages
(Pimentel et al. 1999). The results
obtained are in agreement by El-
Morshidy et al (2000). When the
strategy of breeding program is to
improve yield in a small stress or
non-stress environment, it may be
possible to explain local adaptation
to increase grains from selection
conducted directly in  that
environment (Atlin et al., 2000;
Hohls, 2001).

Biomass: The result in Table (10)
showed that with application of 70
Kg N with [, treatment treatments,
the heaviest biomass  were
produced from genotypes No. 9,
12, 13, 21 and 22 with an average
13.65, 16.7, 12.9, 12.35 and 13.33
kg respectively over two years.
While under N70 and I, treatment
the genotypes No. 5, 8, 17, 19 and
22 gave heaviest biomass with an
average 9.75, 8.90, 10.93, 10.93
and 10.88 kg respectively. On the
other hand N70 and I5 treatment
the heaviest biomass  were
genotypes No. 12, 17, 19, 20 and
23 with an average 5.73, 6.68,
6.88, 6.40 and 6.38 kg under
respectively.

While under N100 and I,
treatment the genotypes No. 9, 12,
13, 21 and 22 gave heaviest
biomass with an average 15.30,
18.68, 14.43, 13.83 and 14.90 kg
respectively over two years.
However under N100 and |,
treatment the heaviest biomass
were genotypes No. 5, 8,17, 19
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Table (9): Mean performance of yield for 24 bread wheat genotypes
under water regimes conditions and two nitrogen fertilizer
levels over two seasons

Yield (ardab/fed.)
N70 N100
Iy P I3 Iy I, I3 mean
1 14.30 8.30 5.60 16.30 9.35 6.45 10.05
2 11.85 8.50 3.15 13.40 9.45 3.60 8.33
3 14.05 7.55 5.40 16.05 8.70 6.10 9.64
4 20.15 5.90 2.70 21.20 6.25 2.85 9.84
5 15.60 14.50 3.45 17.95 16.60 1.70 11.63
6 10.40 6.55 3.85 11.85 7.45 4.40 7.42
7 14.95 6.05 2.70 17.20 6.85 3.05 8.47
8 16.65 11.70 2.25 19.05 13.35 2.50 10.92
9 23.40 7.70 3.10 23.90 8.80 3.45 11.73
10 10.10 5.85 1.75 11.60 6.70 2.00 6.33
11 7.65 5.80 3.20 8.25 6.25 3.45 5.77
12 21.70 7.25 3.35 22.85 8.35 3.85 11.23
13 8.65 4.55 2.30 9.85 5.10 2.60 5.51
14 14.00 10.70 8.60 16.05 12.20 9.90 11.91
15 9.05 5.70 3.95 9.70 6.15 4.25 6.47
16 13.45 10.80 9.10 15.35 12.30 10.30 11.88
17 11.45 8.90 4.75 13.10 10.15 5.45 8.97
18 21.80 18.20 7.15 22.75 18.25 8.05 16.03
19 17.30 10.80 9.55 18.45 11.55 10.25 12.98
20 14.00 10.25 4.95 16.00 11.80 5.65 10.44
21 22.50 18.30 5.75 23.40 18.40 6.60 15.83
22 19.05 10.85 8.10 20.45 11.60 8.75 13.13
23 12.35 10.25 5.00 14.15 11.75 5.70 9.87
24 10.50 7.85 6.90 11.20 8.40 7.35 8.70
mean 14.79 9.28 4.86 16.25 10.24 5.34 10.13
LSD 0.05 LSD 0.01
Genotypes (G) 1.15 1.51
Water regimes (I) 0.41 0.53
Nitrogen (N) 0.32 0.43
G*l 0.97 1.27
G*N 0.87 1.14
G*I*N 0.87 1.14
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Table (10): Mean performance of biomass for 24 bread wheat genotypes
under water regimes conditions and two nitrogen fertilizer
levels over two seasons.

Biomass (KQg)
N70 N100
Iy I, I3 Iy I, I3 mean
1 8.33 5.28 2.15 9.33 5.85 2.40 5.55
2 8.28 7.30 3.68 9.23 8.28 4.18 6.82
3 8.08 6.73 4.53 9.08 7.55 5.10 6.84
4 9.63 5.83 2.80 | 10.75 6.55 3.15 6.45
5| 1045 9.75 240 | 11.70 10.93 2.70 7.99
6 6.28 3.28 2.35 7.03 3.68 2.65 421
7 6.60 5.35 3.63 7.38 5.98 4.05 5.50
8| 10.18 8.90 3.40 | 11.40 10.00 3.78 7.94
9| 13.65 7.23 3.60 | 15.30 8.10 4.05 8.65
10 9.23 7.20 3.68 | 10.33 8.05 4.15 7.10
11| 10.68 8.13 415 | 11.95 9.08 4.65 8.10
12 | 16.70 6.70 573 | 18.68 6.93 6.40 | 10.19
13| 12.90 6.10 2.78 | 14.43 6.85 3.10 7.69
14 7.45 5.20 3.13 8.35 5.80 3.48 5.57
15 7.83 7.10 4.43 8.75 7.98 4.95 6.84
16 7.70 6.10 3.15 8.63 6.83 3.48 5.98
17| 11.60 | 10.93 6.68 | 12.98 12.23 7.48 | 10.31
18 6.40 5.40 4.40 7.20 6.05 4.90 5.73
19| 1135 10.93 6.88 | 12.68 12.23 7.68 | 10.29
20| 11.80 7.90 6.40 | 13.20 8.88 7.18 9.23
21| 1235 6.30 458 | 13.83 7.08 5.13 8.21
22| 13.33| 10.88 463 | 14.90 12.23 5.18 | 10.19
23| 11.23 8.33 6.38 | 12.58 9.25 7.15 9.15
24 | 10.75 6.30 5.20 | 12.03 7.03 5.85 7.86
mean 10.11 7.21 419 | 11.32 8.06 4.70
LSD 0.05 LSD 0.01
Genotypes (G) 0.63 0.82
Water regimes (1) 0.22 0.29
Nitrogen (N) 0.18 0.24
G*l 0.56 0.73
G*N 0.56 0.73
G*I*N 0.56 0.73
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and 22 with an average 10.93,
10.00, 12.23, 12.23, 12.23 and
12.23 kg respectively. On the other
hand under N100 and I3 treatment
the heaviest biomass  were
genotypes No. 12, 17, 19, 20 and
23 with an average 6.40, 7.48,
768, 718 and 7.15 kg
respectively. Resulting in higher N
concentration; this trend was
reversed in more favorable control
treatment years, in essence, a
dilution effect in the biomass.
Uptake of N in the wheat grain and
straw, which is function of N
concentration in the biomass, grain
and straw. However, given the
limited amount of biomass
produced, it is still premature to
make any conclusions regarding
the influence of stubble grazing
management on grain and straw
guality. Ryan, et al. (2008)
reported fallow produced the
highest yields, and is a hedge
against the effects of drought; it
produces grain and straw of low
nutritional value with respect to
protein, as a result of dilution of
available soil N in the increased
biomass. Anyiaand Herzog (2004)
water deficit treatment reduced
mean water use by 21%. This
caused between 11 and more than
40% reduction of biomass across
the genotypes. Reductions in
biomass were due to decline in leaf
gas exchange and leaf area during
water deficit.

Cluster analysis: The objective of
cluster analysis was to define the
degree of relatedness in yielding
ability under 1y, I, and I3 in wheat
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genotypes. The cluster analysis,
based on Euclidean distances using
yield characters among wheat
genotypes graphically illustrated as
dendrogram (tree diagram). Group
average  hierarchical  cluster
analysis using SPSS (version 10)
program was used to develop
dendrogram  subgroups, (SPSS,
1995). The dendrogram of vyield
analysis under control irrigation
has categorized the twenty four
studied wheat genotypes into
groups;  first  contains  two
subgroups within each group "A"
and "B" were detected at 25
Euclidean distances (Fig., 1) and
this cluster was further spirited into
six subgroups under control
irrigation treatment (I;) within
each group Al, A2, B1, B2, B3
and B4 detected in genotypes No.
(12, 18, 21 and 9), (4 and 22), (8,
19, 5and 7), (14, 20, 3, 1 and 16),
(10, 24, 6, 2, 17 and 23) and (13,
15 and 11) respectively. While
under stress treatment (12) two
subgroups within each group "A"
and "B" were detected at 25
Euclidean distances (Fig., 2), four
subgroups within each group Al,
Bl, B2 and B3 detected in
genotypes No. (18, 21 and 5), (14,
16, 20, 23, 19, 22 and 8), (3, 24, 9,
12,1, 2 and 17) and (4, 11, 15, 7,
10, 6 and 13) respectively.

On the other hand under high
stress treatment (l3) two subgroups
within each group "A" and "B"
were detected at 25 Euclidean
distances (Fig., 3), five subgroups
within each group Al, A2, B1, B2
and B3 detected in genotypes No.
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CASE 0 5 10 15 20 25
Label Num  +---- ] +--- S R
Germany 10
Spain 24—
China 6
Afghanistan 2 —
Indian 1T =
Spain 23 =
ICARDA 13 =
ICARDA 15
ICARDA 1 -
ICARDA 14 -
Tran 20—
Eqypt 3
Afghanistan 1 —
Indian le -
Ethiopian 8 =
Tran 19—
China 5
Ethiopian T -
Egypt 4
Mongolia 22 T
ICARDA 12
Iran 18

Mongolia 21

Germany 9

Fig. (1): Dendorogram of twenty four bread wheat genotypes based
on the data classified from yield means under control
irrigation (1;) condition.
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CASE 0 5 10 15 20 25
Label Num  +--------- oo fmmmmmmme oo fmmmmme +
Egypt 3
Spain 24—

Germany 9
ICARDA 12

Afghanistan 1 —
Afghanistan 2 —

Indian 17 =
Egypt 1
ICARDA 11—
ICARDA 15
Ethiopian T -
Germany 10
China (I
ICARDA 13 -~
ICARDA 14 S
Indian 16—
Iran 20 -
Spain 23
Iran 19
Mongolia 22—
Ethiopian g -~
Iran 18
Mongolia 21 T

China 5 —

Fig.(2): Dendorogram of twenty four bread wheat genotypes based on
the data classified from yield means under drought stress (I)
condition.
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CASE 10 15 20 25
Label Num  +--------- to-mmm - t---mmm- tommmmm - t-mmmmm-- t
China 6 —

TCARDA 15
Germany 9  —
ICARDA 11 =
Afghanistan 2 —
ICARDA 12 -
Egypt b -
Ethiopian T
Ethiopian 8
TCARDA 13 4
China 5
Germany 10 -
Tran 200 —
Spain 23—
Indian 17

Afghanistan IR
Mongolia 21—

Egypt 3 -
Indian 16 =
Iran 19

TCARDA 14 -

Iran 18
Spain 24 II—‘
Mongolia 22

Fig.(3): Dendorogram of twenty four bread wheat genotypes based on
the data classified from yield means under high drought stress
(15) condition.
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(16, 19 and 14), (18, 24 and 22),
(20, 23, 17, 1, 21 and 3), (6, 15, 9,
11, 2 and 12) and (4, 7, 8, 13, 5
and 10) respectively, Table (1).
The first contains the high yielding
subgroup Al of the twenty four
genotypes under different water
regimes. The genetic divergence
can provide visual idea about
variables presented in  wheat
genotypes in additions to assuring
the continued genetic
improvement (Martin et al 1991).
The present study are in agreement
with those obtained Sharma et al
(1998) and Menshawy et al (2004
and 2007).

Genotypes groups under stress
treatments: There were four
group genotypes can be divided
into four groups based on their
yield response to stress conditions.
Data presented in Table (1) show
during over the two season
(2004/2005 and 2005/2006) the
genotypes it is observed the bread
wheat genotypes No. 18, 21 and 22
gave the highest grain yield under
both I, and 1, conditions (group A),
with an averages (18.23, 18.35
and11.23), (22.28, 2295 and
19.75) ardab/ fed. respectively. On
other hand under 1; (group B) the
genotype No. 4, 9, 12, 18, 21 and
22 gave the grain yield with an
averages 20.68, 23.65, 22.28,
22.28, 22.95 and 19.75 ard/fed.
respectively. The genotypes No. 5,
8, 14, 16, 18 and 21 gave the
highest grain yield under I, (group
C) with an averages 15.55, 12.53,
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11.45, 1155, 1823 and 18.35
ardab/fed. respectively. On other
hand the genotypes No. 10, 11, 13
and 15 gave the lowest grain yield
under both I, and 1; conditions
with an averages (10.85, 7.95, 9.25
and 9.38), (6.28, 6.03, 4.83 and
5.93) ard/fed. respectively (group
D). The same genotypes groups it
is observed (group A and B) under
stress treatment (I,) and high stress
treatment (l5). The genotypes No.
14, 16, 18, 19, 22 and 24 gave the
highest grain yield under I, (group
C) with an averages (10.85, 7.95,
9.25 and 9.38), (1.88, 3.33, 2.45
and 4.10) ard/fed. respectively. On
other hand the genotypes No. 10,
11, 13 and 15 gave the lowest
grain yield under both I, and I;
(group D) with an averages 1.88,
245 and 333 ardab/ fed.
respectively. The genotypes were
divided into four groups based on
their vyield response to stress
conditions according to Fernandez
(1992). Thus, indirect selection for
a drought-prone  environment
based on the results of optimum
condition will not be efficient.
These results are in agreement
with those of Bruckner and
Frohberg (1987) and Ceccarelli
and Grando (1991) who found that
landraces of barley and wheat with
low vyield potential were more
productive under stress condition.
The lack of response to improved
environmental conditions may be
related to a lack of adaptation to
high-moisture conditions (Clarke
etal. 1992).
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The performance of wheat
genotypes under nitrogen levels:
Fertilizer dose had a minor effect
on average vyield in stress
treatment, and dramatically
increased  yield in  control
irrigation.  Fertilizer  increased
inter-seasonal variation in yield in
stress treatment. Fertilizer
application increased yield from to
9.64 ardab/fed. on average at N70
to 16.03 ardab/fed. at N100 Table
(1). Genotypes No. 9, 18, 19, 21
and 22 had the best five overall
yield were responsible for about
N70, while under N100 had the
best five overall vyield were
genotypes No.14, 18, 19, 21 and
22. Computing the covalence
showed that five genotypes No. 6,
10, 11 13, and 15 showed a very
low yield under N 70 and N 100
Table (11 and 12). Compares
distribution of frequencies of
simulated grain yield for wheat
crops grown with N70 and N100.
In two seasons at control treatment
(1y), stress treatment (lI,) and high
stress treatment (l3), fertilizer rates
increased yield in relation to
current practice. Fertilizer also
increased yield with N 70 in
genotypes No. 4, 9, 12, 18 and 22
at 13, genotypes No. 5, 8, 18, 21
and 22 at |5, genotypes No.1 4, 16,
18, 19 and 22 at I3, but larger
proportions of crops benefited
from fertilization as control treat
(l) increased. Comparison of
crops at N100 kg fed, in genotypes
No. 4, 9, 12, 18 and 21 at I,
genotypes No. 5, 8, 16, 18 and 22
at I, genotypes No.1 4, 16, 18, 19

25

and 22 at ;. Also compared with
crops receiving rate of fertilizer
N100 increased yield from 4 - 15%
compare with N 70 Table (1). The
grain yield observed were within
the range expected under dry land
cropping conditions but 20-30%
lower as compared to the
corresponding Yields at zero, 75
and 150 kg N ha reported by Ortiz-
Monasterio et al.  (1997).
Regarding the response of the
check varieties to N input a 47.4
and 4.8% vyield increase was
observed from 0 to 90 kg ha N and
from 90 to 180 kg N ha,
respectively, as compared to
corresponding 57.9 and 25.6%
increases reported by  Ortiz-
Monasterio et al. (1997).

Resistance  indices of  the
genotypes: The genotypes No. 5,
16, 18, 21 and 23 had a high YSI
are expected to have high vyield
under both I, and I, conditions.
While under both I3 and |,
conditions the genotypes No. 14,
15, 16, 19 and 24 had a high YSI
are expected to have high yield. In
the present study, however,
genotypes with the highest YSI
exhibited the high yield under both
I;, I, and I conditions (Tables 1,
11 and 12). YSI, as Bouslama and
Schapaugh  (1984)  reported,
evaluates the yield under stress of
a genotype relative to its non-stress
yield, and should be an indicator of
drought resistant genetic materials.
Bansal and Sinha (1991) used this
method to assess the stability of
wheat accessions over variable
environments. Resistance indices
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Table (11): Tolerance indices of the twenty four bread wheat genotypes
under stress treatment over two seasons.

Stress treatment (1)
Genotypes | SSI MP | TOL | STI GMP | YSI | YI
1 1.14 | 12.06 | 6.48 | 0.100 | 11.620 | 0.58 | 0.90
2 0.78 | 10.80 | 3.65 | 0.090 | 10.645 | 0.71 | 0.92
3 124 | 1159 | 6.93 | 0.096 | 11.058 | 0.54 | 0.83
4 1.90 | 13.38 | 14.60 | 0.111 | 11.207 | 0.29 | 0.62
5 0.20 | 16.16 | 1.23 | 0.134 | 16.151 | 0.93 | 1.59
6 1.00 | 9.06 | 4.13 | 0.075 | 8.825 | 0.63 | 0.72
7 161 | 11.26 | 9.63 | 0.094 | 10.183 | 0.40 | 0.66
8 0.80 | 15.19 | 533 | 0.126 | 14.952 | 0.70 | 1.28
9 1.76 | 1595 | 15.40 | 0.132 | 13.968 | 0.35 | 0.85
10 114 | 856 | 458 | 0.071 | 8251 | 0.58 | 0.64
11 065 | 6.99 | 193 | 0.058 | 6.921 | 0.76 | 0.62
12 1.75 | 15.04 | 14.48 | 0.125 | 13.181 | 0.35 | 0.80
13 129 | 7.04 | 443 | 0.058 | 6.681 | 0.52 | 0.49
14 0.64 | 13.24 | 358 | 0.110 | 13.116 | 0.76 | 1.17
15 099 | 7.65 | 3.45 | 0.064 | 7.453 | 0.63 | 0.61
16 053 | 1298 | 2.85 | 0.108 | 12.897 | 0.80 | 1.18
17 0.60 | 1090 | 2.75 | 0.091 | 10.813 | 0.78 | 0.98
18 0.49 | 20.25 | 4.05 | 0.168 | 20.148 | 0.82 | 1.87
19 101 | 1453 | 6.70 | 0.121 | 14133 | 0.63 | 1.14
20 0.71 | 13.01 | 3.98 | 0.108 | 12.860 | 0.74 | 1.13
21 0.54 | 20.65 | 4.60 | 0.171 | 20.522 | 0.80 | 1.88
22 1.16 | 15.49 | 853 | 0.129 | 14.889 | 0.57 | 1.15
23 0.46 | 12.13 | 2.25 | 0.101 | 12.073 | 0.83 | 1.13
24 068 | 949 | 273 | 0.079 | 9.389 | 0.75 | 0.83
mean 1.00 | 12.64 | 5.76 | 0.105 | 12.308 | 0.63 | 1.00
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Table (12) : Tolerance indices of the twenty four bread wheat genotypes
under high stress treatment over two seasons.

High stress treatment (15)
Genotypes | SSI MP TOL | STI | GMP | YSI | YI
1 0.90 | 10.66 | 9.28 | 0.09 | 9.60 | 0.39 | 1.18
2 1.09 | 8.00 9.25 | 0.07 | 6,53 | 0.27 | 0.66
3 092 | 1040 | 9.30 | 0.09 | 9.30 | 0.38 | 1.13
4 129 | 11.73 | 1790 | 0.10 | 757 | 0.13 | 0.54
5 126 | 9.68 | 1420 | 0.08 | 6.57 | 0.15 | 0.50
6 094 | 7.63 7.00 | 0.06 | 6.77 | 0.37 | 0.81
7 122 | 948 | 13.20 | 0.08 | 6.80 | 0.18 | 0.56
8 129 | 10.11 | 1548 | 0.08 | 6.51 | 0.13 | 0.47
9 128 | 1346 | 20.38 | 0.11 | 8.80 | 0.14 | 0.64
10 123 | 6.36 898 | 0.05| 451 | 0.17 | 0.37
11 087 | 564 | 463 | 005 | 514 | 042 | 0.65
12 125 | 1294 | 1868 | 0.11 | 895 | 0.16 | 0.71
13 1.10 | 5.85 6.80 | 0.05 | 4.76 | 0.26 | 0.48
14 057 | 1214 | 578 | 010 | 11.79 | 0.62 | 1.81
15 0.84 | 6.74 528 | 0.06 | 6.20 | 0.44 | 0.80
16 0.49 | 12.05 | 470 | 0.10 | 11.82 | 0.67 | 1.90
17 0.87 | 8.69 7.18 | 0.07 | 791 | 0.42 | 1.00
18 0.98 | 14.94 | 1468 | 0.12 | 13.01 | 0.34 | 1.49
19 0.66 | 13.89 | 798 | 0.12 | 13.30 | 0.55 | 1.94
20 0.96 | 10.15 | 9.70 | 0.08 | 892 | 035 | 1.04
21 1.09 | 1456 | 16.78 | 0.12 | 11.90 | 0.27 | 1.21
22 0.85 | 14.09 | 11.33 | 0.12 | 12.90 | 0.43 | 1.65
23 0.89 | 9.30 790 | 0.08 | 842 | 0.40 | 1.05
24 0.51 | 8.99 3.73 | 0.07 | 879 | 0.66 | 1.40
mean 1.00 | 10.31 | 1042 | 0.09 | 890 | 0.33 | 1.00
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were calculated on the basis of
yield of genotypes over the two
years. As shown in Tables (1 and
11), the results suggest that
selection based on TOL will result
in  reduced yield under I,
conditions. The greater TOL value,
reduction the yield in genotypes
No. 4, 7, 9, 12 and 22 under I,
condition and the higher sensitivity
to drought. While high vyield
reduction in genotypes No. 4, 8, 9,
12 and 21 under ls. Similar results
were reported by Rosielle and
Hamblin (1981), Clarke et al.
(1992) and Sio-Se Mardeh et al
(2006). Rizza et al. (2004)
however showed that a selection
based on minimum yield decrease
under stress with respect to
favorable conditions (TOL) failed
to identify the best genotypes.
Yields under irrigated condition
were about three times or more
high than yields under stress in the
present study. Since MP is a mean
production under both stress and
non-stress conditions Table (11
and 12). For this reason, MP was
not able to differentiate genotypes
belonging to group A genotypes
No. 5, 18 and 21. As described by
Hohls (2001) selection for MP
should increase yield in both stress
and non-stress conditions. This is
the condition found in present
study. Genotypes No. 4, 9 and 12
under I, and I, for example, with
relatively low yields under stress
conditions, exhibited high MP
values. The MP can be related to
yield under stress only when stress
is not too high stress and the
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difference between yield under
stress and non-stress conditions is
not too much. Genotypes with a
high MP would belong to group A
in these situations. Hossain et al.
(1990) used MP as a resistance
criterion for wheat genotypes in
moderate stress conditions.

In the present study, the mean
SSI over two years appeared to be
a suitable selection index to
distinguish resistant genotypes The
genotypes No 5, 16, 18, 21 and 23
high vyield under [, produced
nearly yield to I, conditions and
showed the lowest SSI, while high
yield under I3 produced a nearly
yield to I, conditions and showed
the lowest SSI in genotypes No 14,
15, 16 and 24. The genotypes No.
5, 16, 21 and 23 with a lower SSI
were identified as resistant
genotypes whereas the genotypes
No. 4, 9 and 13, with the highest
SSI were sensitive (Tables 1, 11
and 12). Winter et al. (1988) also
reported that tall wheat cultivars
had a lower SSI. Suggesting that
SSI was adversely these traits can
contribute to increased yield under
stress  and reduce  stress
susceptibility (Fernandez, 1992).
SSI has been widely used by
researchers to identify sensitive
and resistant genotypes (Fischer
and Maurer, 1978; Winter et al.,
1988 and Clarke et al., 1984,
1992). Table (11 and 12) showed
that STI, GMP and MP were able
to identify cultivars producing high
yield in both conditions. The MP,
GMP and STI and SSI are
suggested as useful indicators for
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wheat breeding. However under
less drought stress condition, We
conclude that GMP and STI are
able to discriminate group A. YI,
proposed by Gavuzzi et al. (1997),
this index ranks cultivars only on
the basis of their yield under stress
Tables (1, 11 and 12) and so
discriminate genotypes of group B.

The simple Pearson’s
correlation: There are three levels
of correlation <0.2 was considered
as weak, from >0.2 to <0.5 was
moderate, and more than >0.5 was
strong (Hamam 2004) and
(Hamam and Salman 2007). Yield
was strongly correlated  with
control irrigation, drought stress
and high drought stress condition
during two seasons (0.84**,
0.86** and 0.58**) respectively.
Also, due to positive correlations,
it is necessary to obtained high
yield of the genotypes under
control irrigation and the yield was
decreased with decreased amount
of irrigation water. Strong positive
correlation (0.99** and 0.99**)
between N70, N100 and the yield
were found. Biomass was strongly
associated with plant height and
No. of kernels / spike under I;.
While it was moderately correlated
with heading date, plant height,
No. of kernels / spike and vyield
under 1, (Table 13). Yield under I,
and |, was moderate correlated
with leaf area, No. of spikes / plant
and biomass and weak under 15 for
these four traits and other traits
except plant height and No. of
kernels / spike were moderate
correlated under I3 and N70 and
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strong under I3 and N100. The
correlation were moderate for
1000 kernel weight with leaf area,
days to heading, number of spikes
/ plant and number of kernels /
spike under Iy, while it was weakly
correlated with other traits under I,
and I3, except moderate correlated
with plant height and number of
kernels / spike. Weak correlation
was detected for number of kernels
/ spike with leaf area, heading to
date and plant height under I,
while moderate correlated with
number of spikes / plant under I,
and l,. Moderate association was
detected for number of spikes /
plant with leaf area, heading to
date and plant height under I, I,
and I; while weak correlated with
leaf area under I, and Is. Plant
height was resulted weak and
moderate correlation with leaf area
and heading date under I,
respectively, while strong positive
correlated with heading to date.
Heading was positive and
moderate correlated with leaf area
to date under I;, while negative and
moderate under I,, on other hand
negative and weak under 3. There
is little difference  between
correlation under N70 and N2100
with the different water regimes.
The results obtained are in
agreement with this obtained by
Pillen et al (2003) and Hamam and
Salman (2007) they found that a
high  potential  yield under
optimum  condition necessarily
result to improved vyield under
stress condition. The present study
is in agreement with these obtained
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by (Fischer and Maurer, 1978;
Richards, 1996; Van Ginkel et al.,
1998). Van Ginkel et al. (1998)
also found that many kernels /
spike was critical to high yield
only in irrigated condition and it
was negatively correlated with
yield under late season drought
condition.

Conclusions: The genotypes No.5,
8, 14, 16, 18, 19, 21 and 22 under
both drought stress and high
drought stress conditions highly
yield compare with Sedes 1 and
Giza 168 (local check). The results
of this study suggested that wheat
genotypes No. 14, 16, 18, 19 and
22 can be selected to grow under
both drought stress and high
drought stress conditions, while
the wheat genotypes No. 5, 8 and
21 may be useful for further cross
breeding programmer.

However, our selection based
on the tolerance indices calculated
from the yield under different
conditions, we are looking for the
genotypes adapted for a wide
range of environments. The
findings of this study showed that
the breeders should choose the
indices on the basis of high stress
treatment in the target condition.
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