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ABSTRACT

Two field experiments were conducted at two locations; Turkey and
Egypt. Eight recommended spring wheat varicties were planted in 2000/2001
season under two levels of nitrogen fertilizer (70 and 149 kg N/ha) under rain-
fed conditions at the experimental farm of the Faculty of Agriculture, Ege
University, Izmir, Turkey, In 2000/2001 season, the same varieties in addition
to Giza 164 and Sohag 1 were sown under irrigation at the farm of Agriculture
Faculty, Minofiya University, Egypt.

Nitrogen significantly affected all studied traiis except kernels per spike,
Genotypes also differed significantly for the studied traits under both nitrogen
levels and over N levels and locations. The varieties x nitrogen interaction was
significant for all ytudied traits except plant height and grain yield.

A negative grain yield response index (GYRI) for nitrogen under rain-
fed (watcr stress) was obtained,

The Turkish Basriby variety gave the highest grain yield under both N
levels and cither under rain-fed conditions in Turkey or under irrigation in
Egypt. Thus, high vielding varieties under irrigation can possibly be adapted to
conditions of moisture stress.
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INTRODUCTION

Growing wheat under rain-fed or minimum irrigation conditions
become an objective in north coast and reclaimed desert areas of Egypt.
Nitrogen fertilizer is an important factor in wheat production package. Soils
of the north coast and reclaimed areas are poor in organic matter and
nitrogen. Therefore, wheat production m those areas is low and improved
management practices are needed to increase production efficiency. Several
studies indicated that wheat grain vield shows high response to nitrogen
application (Awad er a/ 2000 and Sadek 2000) and moisture supply (Sharma
et al 1992).



Genotypic differences in initial water content (IWC) and rate of water
loss (RWL) were reported in wheat (Haley et al 1993). Significant genotype
x environment (G X E) effects for IWC) and (RWL) suggested selection for
high TWC or iow RWL in irrigated environments.

Significant correlations were observed between IWC and stomatal
frequency {r = -0.57 and -0.78), RWL and leaf area (r = 0.74 and 0.71),
RWL and heading date (r = 0.63 and 0.57), Correlations between RWL
(subirmigated) and test weight (dry land) suggested selection for RWL in
irrigated environments. Al-Hakimi er af (1995) found positive correlation
between grain yield and RWC. Mackown et al (1996) reported that, there
are differentiation in nitrate uptake and assimilation. The increase in soluble
sugar by decrcasing water supply may be due to the increase of chlorophyll
and photosynthesis rate. It was also found that increasing N application rate
and decreasing of irrigation level are potential factors for increasing the
water use efficiency (Nielsen and Halovrson 1991, Singh et a/ 1996 and
Abo-Warda 2002).

MATERIALS AND METHODS

This study was carried out during 2000/2001 and 2001/2002 seasons.
In 2000/2001 season, the recommended sowing date was 30" November
under rain-féd condition in Farm of Agriculture Faculty, Ege University,
Izmir, Turkey. The treatments of this study comprised eight spring wheat
varieties as shown in Table (1, No. 1-8) and two levels of nitrogen (70
and/or 140 kg N/ha). The normal fertilization level is (120 kg N/ha) in this
location under rain-fed. The total rain-fall during the growing season was
recorded in Table (2). Chemical analysis of soil at the Farm of Agriculture
Faculty, Ege University, Izmir, Turkey is given in Table (2).

Table 1. The names and pedigree of the varieties,

No. Entry name/cross P
1 | Basribey 95 (T, aestivar) Jupateco/Blaejay//Ures CM67458-4Y-1M-
3Y.1M-2Y-OB
2 | Kasifhey 95(T. aextivurn) Hork/'Yamhill/Kalyan/Blaebired
3 | Menemen 88(7. acstivien) Not available
4 | Cumhuriyet 75 (T. aestivum) | SN6A/TZPPF/YS4/3/SNGANGVAFR* 211Y/KT | I121406-602-300Y -0s
5 | Ege 88 (T. durum) Jori/Anhings//Flamingo CM97-126M-1M-JY-
oM
& | Salihli 92 (7. durwm) SHWA//21563/anhinga/3/F geS8
7 { Yavors (T. durum) Not available
8 | Alter (T. durum) Not available
9 | Giza 164 (T. aestivum) Kv z/Buha”s"//kai’/Bb cm 330 27-F-15N-2Y-1.4
2Y-08
10 | Sohag I (T. durum) Gdo v2 469/J0"s"//61.130/1.ds
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In 2001/2002 season, the recommended sowing date was 20"
November, The previous varieties (Table 1, No. 1-8) as well as two Egyptian
cultivars, viz, Giza 164 and /Sohag 1 were grown under normal irrigation in
Farm of Agriculture Facuity, Menofiya University, Egypt.

Each experiment was laid in a Randomized Complete Blocks Design
with three replications. Each plot consisted of six rows 2.5 m long with 20
cm between rows. Number of kemnels per plot was 1050 kernels (350 kernels
per m’). Grains were machinery sown in Turkey and via hand in Egypt.
Nitrogen as ammonium nitrate (33.5% N) was applied at two levels (70
and/or 140 kg N/ha=29.4 and/or 50.4 kg N/fed) in two doses, 1/3
during sowing and 2/3 at tillering stage. In Turkey, the data were recorded
on all varieties for drought measurements i.e. leaf area (LA cm’), flag leaf
area (FLA c¢m?), osmotic pressure (OP MPa), stomatal frequency mm® (SF)
and relative water content (RWC%). Also, the following traits were
recorded: heading data (HD days), plant height (PH cm?), number of spikes
per m> (NOS/m’), number of kemnels per spike (NOK/S), grain yield/m?
(GY), 1000-kernels weight (g), and protein content{(%a). In Egypt, the data
were record in each plot on HD, PH, and yield and yield components. Grain
yield response index (GYRI) was calculated as outlined by Fageria and
Barbosa (1981):

Yield under high N - Yield under low N
HighN - Low N

GYRI =

Table 2, Total rain-fall during 2000/2001 season in Bornova - Izmir, Turkey and
chemicais analysis of Farm of Facalty of Agriculture, Ege University,

Month Rainfall' (mi) Soil characteristics Values
pH 76

December 2000 33.0 T. salinity (%) 0.09
Organic matter (%) 1.2

N% 0.06
Jampary 2001 74.9 P pom 27
K ppm 306

February 2001 90.3 Ca ppm 3100
Nappm 85
March 2001 155 Mg ppm 90
Fe ppm 10.0
Agpril 2001 69.20 gﬂ“g‘: T(]’
Mn ppm 270

May 2001 2870 NO, 723
NG, 0.45

Total per growing season 311.6 NH', 153

1- Fac. of Agric., Ege University.
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The data were subjected to proper statistical analysis of variance, and
the combined analysis was conducted over the two nitrogen treatments in
Turkey according to Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

This study involves two parts. The first part was carried out in
Turkey, aiming to (1) evaluation of eight wheat varieties under two levels of
nitrogen under rain-fed only and (2) Investigating the nitrogen fertilization
effect on drought tolerance.

The second part was done in Egypt to evaluate ten wheat varieties
(eight of them were common to both countries), in Egypt under normal
irrigation condition.

(Part 1} Genotypes performance

The analysis of variance for drought measurements, growth, yield and
yield components is presented in Table (3). Significant genotypes mean
squares were detected for all the studied traits in both levels as well as the
combined analysis indicating wide variation among the genotypes used in
present study. Besides, mean squares due to (varieties x nitrogen) were
significant for all the studied traits except plant height and grain yield,
indicating that the genotypes response differed negatively or positively to
nitrogen fertilizer under stress Ehdaie et al (1999) and Abo-Warda (2002)
reached similar conclusion.

Nitrogen effect

Results indicated that nitrogen mean squares were significant for all
the studied traits except number of kernels per spike. Also, the mean values
for (LA), (FLA), (OP), (SF), HD, PH and protein content were higher for
140 kg N/ha than those of 70 kg N/ha. The mean values of the previous traits
under 140 kg N/ha were 32.53, 35.75, 10.11, 5302, 114.78, 84.7 and 11.00,
respectively. However, the mean values at 70 kg N/ha for relative water
content, number of spikes/m’, number of kernels/spike, 1000-kernel weight,
and grain yield/m® were higher than those of 140 kg N/ha. The recorded
decreasing averages in percentages are -3.96%; 8.3%, -0.611%, -12.88%
and -7.19% indicating that increasing the nitrogen fertilizer under the
shortage of water leads to decreasing these traits. These findings agree with
the results of Mishra et @/ (1998), Ehdaie ef al (1999) and Sadek (2002).
Also, Bansal and Sinha (1991) suggested that, under water stress, grain
development competes with the roots and stem for nitrogen mobilized from
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Table 3. The observed mean squares from analysis of variances for traits studied in Turkey.

Source of variance D.F Leaf area (cm’) Flag leaf area (cm*) Osmotic pressure {Mpa) No. of stomatal m*
NIC Ny N; C Ny Nz C Ny, N; C N, N, C
Nitrogen -1 - - 200.6*+ - - 316** - - 20,3+ 20662*
Replication with nitrogen; 2 | 4 347 0333 189 2.68 1.178 2.23 0.062 0,030 0.046 1448 1825 1636
Genotype 17 28.52# 24.1** 36,72 379> 154.2% 167.3** 1.99%* 3.95% 4.374% 62080%* [ 37100*~ TI29++
GxIN -7 1584+ 24.86** - 1,49+ 91251+
Error 14 }28 2.12 2.35 2.24 6.63 1.66 4.14 0,107 0.282 0.194 1865 3432 2648
Table 3. Continue.
Source of Relative water comtent (RWC) (%) Heuding date (days) Flant height (cm) No. of apikes/m”
variance N] N: C N| Ng N'; Nz N, 1 Ng C
Nitrogen - - 235+ - - 2.38%» - - 295 - - 93804 *
Fchlicatlonwllh mitrogen 0.808 0.927 0811 0,878 5.2904* 3.060* 3.875 153+ 9.59= 15.56 4.65 10.1
Genotype | 115.5** 208.6** 3034+ 24.56% 20.19** 39,194 160.8** 183.6** 3411 4169+ 3593+ 645.1**
GxN 33054+ 5334+ 33 92178**
Error 6.224 1.255 .74 0.923 0.245 .584 2.11 2.53 232 107.9 45.9 76.9
Table 3. Continne.
arce of No. of kerncls/spike 1000 kernels welght (g) Grain yleld (g/m’*) Prytein content (%)
ariance Ny NL C Ny Ny C N, Ng C NL N C
itrogen 0.334 294.0*~ 45198+ 12,67
lon with nlirogen 2.61 §.11 12.81 0.754 2.34 1.547 369.4 28.31 1988 0.008 0.088 0.848
Ype 13738 93.92%* 221.7%* 105,24+ 114.2** 1958+ 43278 1615.9** 3971 0.594* 0.618** 1044
N 66.3%* 164.94* 1991 %+ 8,168
rror 5.40 4.85 5.13 7.4 1.99 4.69 211 378 295 0.013 0.049 0.031
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Lenf area Flag leaf area Osmotic pressure No. of stomatal m*

N, Ny C N, N; C N, N; C N, N, C
1 24.1d 3ldod 278¢ 69¢c 27.85e 7xd 996 b 10.7 ab 103 a 4783 ¢ 5013 ¢ 4883 d
2 31.1a 7k 3190 321b 389h 3550 8.73¢ 943 ¢ 908 b 4469 ¢ 4918 ¢ 4693 e
3 32.4a 34.5b 33.4a 30.8 be 304 30%¢ 8.66¢ 883 ¢ B.74b 5427 b 5753 a 5520 .
4 30.4 ab 3 .b6a 34.0a 3nSa £l.la 44.9 2 T.56 d 9,76 he 863 b 46111 5131 b 4871 d
5 303 ab 32.6bc 31.5ab 30.1 be Jd6¢c 32.4 be 764 10.5 ab 2.07 b 5640 a 5695 a 566 a
[ 281 be 28.8d 285c 28.2 be Is4c 331.8¢ 260 h 11.10a 10.4 2 50534 5175 b Sltd ¢
7 258 ¢cd 2924 27.5¢ 8.7 be 3i0d 298 cd T78d 9.76 be B.784d 5295 ¢ 5652 a 5423 b
] 281d 33.4 bhe 219.2 be 3.9 be Isdc 33.2 be 10.6a 10.8 ad 10.70a 4469 ¢ 5699 a 5184 ¢

Table 4. Continue.

Relative water content (RWC) Heading date Plant height No. of splkes/m2

N1 N2 C N1 N2 C Ni N2 C N1 N2 C
1 704b 62.6e 6654 109d 113 d 111d 75.7d 80.8d 77.9d 3922 313 I8In
2 70.0 b Téd ¢ T3.2be 15 118a 117 a 81.7b 88.7 b 852 b 373b 343 b 358h
3 72.0cd 72.7d Tr3c 112 b 115¢ 114 be RO b 883 b 84.2 be 36Th 2854 326 c
4 T73.5¢d 645e 69.0d 105e 111e 108 ¢ 96.0 a 1013a 987a 342 ¢ 2804 Mic
5 84.3 ab 83.5b B3.9a 113 b 1116 % 115h 17 ed 79.7 de T87d 198d 284d 2914
6 871a 86.4a B68a 1123 b 115¢ 114 be 717e T7.0e T4d e 326¢cd 310c¢ 318c
7 75.6¢ .24 T3.4 ¢ 111¢ i15¢ 113 cd 752 & 80.7d 782d 318 de 32c 318¢
8 80.5 b 71.8d 762 b 110 ed 116 b 113 cd 79.2 be 34.0 ¢ 81.9c 288 ef 276d 2824

Table 4, Continue.
No. of kernels/spike 1000 kernels weight Graim yleld (glm’) Protein content

N1 N2 C N1 N2 C N1 N2 C N1 N2 C
1 52.5ab 51.5a 52,0 ab 33.23d 333¢ 3334 490 a 404 ab 447 a 8931 10.24d 9.56d
2 53.8 ab Sida 52.6 ab 3989 ¢ 12.5d 3d6cd 457 b 364 ¢ 410.5 be 971 ¢ 11.00 he 104 ¢
3 502 b 48.5 ab 4985 be 3633 de 325¢ 34,4 cd S03a Idbe 538.5 ad 10.2 be 11.7a 10.9a
4 3634 39.5¢ 3794 4386 39.0b dl4cd 413 cd 383 abc 398 ¢ 101 cd 117¢ 104 ¢
5 458¢ 48.6 ab 471 b 53.2a 463 a 498 a 399 d 365¢c W2 10.4a 112 b 10.3 ab
6 451¢ 44.6 be 44.8c 43.5b 4462 441 h 413 cd 347¢ 380 c 10.1 cd 10.7 ¢ 104 c
7 55.7a 54.2a 549a 404c¢ 3ac 368 cd 455b 418 a 436.5 sb 9.7e 106¢ 10.2¢
8 54.8 ab 53.6a 542 a 41.2 b 33.7¢ 37.4¢ 425 ¢ 394 ab 409.5 be 9.9 de 11.2h 10.5 be
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the leaves. Joubert (1987) suggested that leaf water potential during the flag
leaf stage, under moisture stress conditions, may be indicator of differences
in drought tolerance.

Mean performances of varieties at both nitrogen treatments as well as
the combined date are presented in Table (4). The varieties Basribey gave the
highest value for grain yield {404 g and 447 g/m?) in level 140 Kg N/ha and
the combined analysis. Also, its gave the lowest mean values for LA, FLA,
PH in both levels as well as the combined analysis. In addition, it gave the
highest mean values for number of spikes per m” in both levels as well as the
combined analysis. The varieties Mcnemen 88 gave the highest grain yield
(503 g/m®) in level 1 (70 kg N/ha). Also, it gave the highest protein content
in level 2 and the combined analysis.

The results indicated that wheat varieties under study representing a
wide range of diversity for agronomic characters and drought resistance.
Grain vield of all cultivars was reduced by drought stress and cultivars
differed in yield stability. Singh ef al (1996) and Darwish (1998) showed that
significant differences of genotypes for all drought measurements.

Grain yield response index (GYRI)

Table (5) shows values of GYRI The results indicated that total
values of (GYRI) under rain-fed {water shortage) were negative, indicating
decrements in grain yield by increasing N-levels under stress. These results
may be due to increasing some traits viz. LA, FLA, no. of stomatal, heading
date, plant height and decreased RWC at high N levels which in turn
decreased the resistance to drought and consequently decreased the grain
yield and its components as a result of low water content in plants. Similar
results were also obtained by Singh and Srivastava (1996), Sadek (2002) and
Abo-Warda (2002).

Table 5. Grain yield response index (GYRI)

Variety GYRI (%)

WO
»
43

Mean -4.50
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(Part 2)
In Egypt

The analysis of variance for studied traits in Egypt is presented in
Table (6).

Table 6. The observed mean squares from analysis of variances for traits studied in

Egypt.
Ne. of Grain
spike (g)
Replication 2 21 10.04 2224 0.15 12.45 44.9
Genotype 9 156.6* 50,8** 3176.4%* T74.14» 132.7*+ §s22++
Error 18 1.32 0.996 256.5 6.68 518 172

Mean squares due to genotypes were significant for all the studied
traits indicating wide variations among the genotypes used under normal
irrigation in Egypt. Mean performances of the ten varieties are presented in
Table (7).

Table 7. Mean performance of the ten varieties for all studied traits in Egypt.

Genotype | HD PH No. of No. of 1000 |Grain yield|Increase of grain yield
(duys) (em’) spikes | kemnels | kermels per on
perm’ | perspike | weight(z) | m’(g) [ G.164 | Sohas1

1 119.3 ab 94.7e 492.0a 53.6ab 383 ef 589.6a 27,06 398
2 11838 9%.0¢c 407.0e 560a 3571 526.6 b 13.49 24.9
3 1103 ¢ 97.3b 402.0bc | 52.6ab 41.0 ce 523.0b 12.71 24.1
4 1993 ¢ 105.0a | 460.6ab 403 d 51.7 ab 4543 ¢ -2.08 7.76
5 121.3a 95.0 cd 40561 48.9 be 54.7a 537.0b 157 27.4
6 120.3ab | 96.7he | 431.6cd 47.5¢ 53a 570.0a 28 352
7 120.0 ab 970b 413.2 od 56.0a 4900 5233 b 127 24.12
8 120.0ab | 96.0bc 410.3 56.3 a 433¢ 4750¢ .37 12.67
2 10504 1050= | 4287 cod S16be 40.7 ce 464.0 ¢ 0.00 1.1
i0 102.0 ¢ 93.0e 3760 473 ¢ 48.0 b 4211.6 d -9.13 00.00
X 1153 9.6 426.8 50.96 45.6 508.6 13.09 24.49

It was shown that the Turkish variety Basriby (7. aestivum) gave the
best grain yield (589 g/m®). It surpassed G 164 by about 27.1%. Moreover,
the variety Salihli (7. durum) was the best durum variety for grain yield (570
g/m®). It surpassed Sohag 1 by 35.2% under normal irrigation. The results
indicated that high yielding varieties under normal condition possibly can
give high yield under stress. Also, the varieties exhbited high yielding at
Turkish conditions (stress and normal conditions) gave the same trend at
Egyptian conditions (surface irrigation).
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