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moisture Wilting point Soil Nitrogen Soil Potassium  Phosphorous Organic Salinity
Soil texture (m’.m™) moisture (m’>.m>) (ppm) (ppm) (ppm) matter (%) pH (dS.m™)
s ) 0.3856 0.2213 966.12 541.39 37.47 1.0422 7.98 1.741

Loamy-clay
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Table 2. The amounts of reference evapotranspiration (ET,), crop evapotranspiration (ET,), precipitation and water
consume amount in different drought stress treatments of winter wheat under Mashhad climate condition
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Slej o3k SN FI Lo IYOFIL los 70+ FI Jles ZYOFI jlog NI Lo
Irrigation  Irrigation in Irrigation Irrigation in ~ Irrigation
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22 May - 7 June oo slo > VY Y 83.66 33.81 0.3 335.1 251.3 167.5 83.7 -
Sum Eyome 428.04  347.78 126.3 3380.7 2860.5 2340.3 1820.1 1300
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Table 3. Analyze of variance for height and yield components related traits of drought-tolerant (Pishgam) and
drought-susceptible (Gascogne) cultivars in different irrigation treatments under Mashhad climate condition

(mean squares) Sl ,e (Kb

a0 5o &ilo olass 9 Sda; 139 a8l 39
sal3! G glas )]l ol Al Al a5y leaidg Sy
Grain Awn, lemma
S.0.vV JovEL iy IS Plant Ear number per 1000 grain & palea Stem & leaf
d.f Height Number ear weight weight weight
Block Sk 2 5.89 66.13 1.68 4.19 68.54 2247.33
Irrigation Treatments ol slaloss 4 178097 176367.37"  434.38"  87.867  59250.46" 19341.08"
First error Jsl sl 8 13.64 1716.96 17.38 3.03 181.74 819.27
Cultivar o5, 1 520.48™  31312.90"  499.80™ 37.277 2224745 41458.66™
Cultivar< Irrigation o | glalas X o3, 4 6.26™ 16160.64 14.55™ 4.52 1339.05 4061.84
Treatments
Second error 10 7.68 2203.41 26.25 1.37 94.95 795.85

‘aso 6Ua>

Jlogrs yf g oo 0 w9 SO izl zohaw jo o s ol S 4 NS

*#* * and ns significant at 1% and 5% probability levels and non-significant, respectively.

K ckek
¢

pusS eyl OF Bpan (5y90 009 ey ASLs (golal 9 Sfglan oS des (Glayw (uSile) Guibyly 455 FJgux

Sgieo (2158 9 OF Lyl )0 (65l ciliso (Gl jlon ol (Sid 4y (0595wlS) ol g (pBiuny) Jomito
Table 4. Analyze of variance (squares mean) for biological and economical yield, harvest index and water use
productivity of drought-tolerant (Pishgam) and drought-susceptible (Gascogne) cultivars in different irrigation

treatments under Mashhad climate condition

(mean squares) ola o 5l

FESKS Soielam o, Sles olaidl o Sles ol )90 52
&3] cenls ol B yas
S.0.V JOUE TN d.f Biological yield Economical Harvest Water use
yield index productivity
Block sl 2 486083.11 31993.04 0.00007 0.002
Irrigation Treatments ol oo 4 78007930.12"  33911099.60” 0.054™ 0.909™
First error Jsl sl 8 476686.03 124017.03 0.00018 0.015
Cultivar o5, 1 13074571.17™ 274620.62 0.003" 0.113
Cultivarx Trrigation ol sl logs X o3, 4 2513339.74" 384210.69”  0.000062™ 0.066™
Treatments
Second error ps sl 10 229800.77 73115.40 0.00056 0.024
%k ckek

o sime puf g doyd gy 9 SO Jloin] zokaw 3 5 dxe sy 4 NS

*%, %, and ns significant at 1% and 5% probability levels and non-significant, respectively.
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Table 5. Mean comparison of height and grain number per ear of wheat drought-tolerant (Pishgam)
and drought-susceptible (Gascogne) cultivars in different irrigation treatments under Mashhad
climate condition

(o (g5lw) aigs glas ala ;o dils slass
Plant height (cm) Grain number per ear

Irrigation treatments s ,Ll sl Lo
FI 93.34 44.66
75% F1 80.74 37.69
50% FI 71.42 31.80
25% FI1 58.27 21.65
NI 50.23 31.44

LSD value 7.15 8.07
Cultivars NER
(Gascogne) (yjs5uls 66.63 29.36
(Pishgam)  plSay 74.96 37.52

LSD value 4.56 5.92

FI L5 ‘5;] 3L 2o, YO Gl 4 £5)L:-.’T /vo FI Gl Jad o ‘_g)L:.gT D99 NI obs 6)LHT Jol5 5L e @ S)L:-.’T FI
olS ol 5L sy YO e 4 (6 ol /Y0 FLelS ST5ks s 0 0 liwe a0 s,Lol 70+
FI, Irrigation at the rate of full crop water requirement; NI, Without irrigation during spring; 75%FI,

Irrigation at the rate of 75% crop water requirement; SO%FI, Irrigation at the rate of 50% crop water
requirement; 25%FI, Irrigation at the rate of 25% crop water requirement

oS ey (0585 wlE) whws 9 (pm) Jozio sl 5 ,Shos oI5 9 0 ,Shos b i o Wlhis (il duslio # Jgu
Meien (3198 9 ST byl 50 (5 kel ciliso gba Lo s

Table 6. Mean comparison of yield and yield components traits of wheat drought-tolerant (Pishgam) and
drought-susceptible (Gascogne) cultivars in different irrigation treatments under Mashhad climate condition

slelos el slass 039 9 S 09 5 48le ()39 o Slos o Slos
&bl Al PHATS la by Sy So5elam soladl
Irrigation Cultivars Ear 1000-grain ~ Awn, lemma & Stem & leaf Biological Economical
treatments number weight palea weight weight yield yield
(m’) @ (gm?) (kg.ha")
- (Gascogne) _y3s5uls 848.4 25.48 292.8 588.3 16940.3 8133.6
(Pishgam) pl5.: 618.1 22.47 321.4 587.6 16230.6 7548.4
75% FI (Gascogne) 55s5l5 7114 24.29 202.4 588.8 13860.1 5952.6
0
(Pishgam) pl5.: 609.0 24.81 254.7 658.6 14810.5 6064.1
0% FI (Gascogne) (55ls 574.9 27.49 148.6 584.0 11810.6 4483.2
0
(Pishgam) lS.: 573.4 25.35 227.8 659.7 13950.9 5071.5
25% FI (Gascogne) 555 187 31.76 76.8 47222 8444.7 2954.6
A s
(Pishgam) lS.: 533.8 27.55 142.4 598.5 11060.3 3652.8
NI (Gascogne) (5s5uls 286.0 20.33 42.0 469.4 6729.8 1615.9
(Pishgam) lS.: 298.3 18.01 68.5 590.0 8345.2 1758.7
LSD 121.5 2.13 252 73.0 1240.1 699.7
value

& ‘_g)L:.gT 0+ FI o3 ‘5:] 5 e, YO e 4 ‘_g)L:.gT AT Gl Jead o £5)L.H" D9 NI LS ‘5)L3.J Jo5 5l oyl a0 ‘5)L3'| FI
olS ol 5Ls 2o,0 YO e a0 55l YO FI olS ST 5L so 0 00 5o
FI, Irrigation at the rate of full crop water requirement; NI, Without irrigation during spring; 75%FI, Irrigation at the rate

of 75% crop water requirement; 5S0%FI, Irrigation at the rate of 50% crop water requirement; 25%FI, Irrigation at the
rate of 25% crop water requirement
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Fig. 1. Linear regression for biological and economical yield of wheat drought-tolerant (Pishgam) and drought-
susceptible (Gascogne) cultivars in different irrigation treatments under Mashhad climate condition. FI,
Irrigation at the rate of full crop water requirement; NI, Without irrigation during spring; 75 %FI, Irrigation at
the rate of 75% crop water requirement; 50 %FI, Irrigation at the rate of 50% crop water requirement; 25 %F1,

Irrigation at the rate of 25% crop water requirement
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Table 7. Mean comparison of harvest index and water use productivity of wheat drought-tolerant (Pishgam) and
drought-susceptible (Gascogne) cultivars in different irrigation treatments under Mashhad climate condition

WAJ‘J)J ua.>Lu (kgm3) u-‘ d)m 599 0
Harvest index Water use productivity (kg.m™)
d)Lﬁ" slojles
Irrigation treatments
FI 0.47 2.31
75% FI1 0.42 2.10
50% FI1 0.37 2.04
25% F1 0.34 1.81
NI 0.22 1.29
LSD value 0.029 0.23
(Cultivars) £8,l
(Gascogne) (55518 0.38 1.85
LSD value 0.021 0.19

0+ FL b8 1 55 0o p0 YO olie a0 Lol V0 FI Ly Jad o 5,LT g ¢ NI ol (5 ,LoT JolS 5L l5ee a0 Lol F1
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FI, Irrigation at the rate of full crop water requirement; NI, Without irrigation during spring; 75%F]I, Irrigation at the
rate of 75% crop water requirement; SO%FI, Irrigation at the rate of 50% crop water requirement; 25%FI, Irrigation

at the rate of 25% crop water requirement.
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Table 8- Correlation coefficients among wheat traits in drought-tolerant and susceptible cultivars response to different irrigation

treatments under Mashhad climate condition

trai ol 1 2 3 4 5 6 7 8 9 10
raits &
eyl 1 - - - - - - R R N
1. Height
yolyagd dliw sy 076 1 - - - - - - - -
2.Ear number per square meter i
g S ab ol Y 072 0.23 1 - - - - - - R
3. Grain number per ear o ns
&b i 59 ¥ 0.03 0.46 -0.53 1 - - - - - R
4. 1000 grain weight ns e o
b g Koy o590 094 0.75 0.75 0.01 1 - - - . -
5. Awn, lemma & palea weight i o o ns
Sypgdble 95 049 0.32 0.45 -0.03 0.46 1 - - - -
6. Stem & leaf weight o ns * ns o
Soidom 2,5dee ¥ 093 0.83 0.69 0.10 0.95 0.61 1 - - -
7. Biological Yield ok sk s ns o o
ladlySlee A 093 0.87 0.64 0.15 0.95 0.44 0.97 1 - -
8. Economical Yield ok ok wok ns % * sk
by pasls & 085 091 0.46 0.37 0.85 0.30 0.88 0.95 1 -
9. Harvest Index ok ok ok * ok ns ok s
Ol Gpas gygope N 027 0.32 0.27 0.10 0.41 0.45 0.45 0.37 0.32 1
ns ns ns ns * * * * ns

10. Water use productivity

Dere pE g o) iy 5 S Jlainl zalaw )0 )b e iy 4 NS

kckek
¢

#* % and ns significant at 1% and 5% probability levels and non-significant, respectively.
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