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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™)
o o 0.3856 0.2213 966.12 541.39 37.47 1.0422 7.98 1.741
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e Jsl e F ale el psle o o slagis O

S i ilisee gl ylowd 30 OF G pan Gl 9 (S5 (ETo) oely5 obS 3525 9 puid (ETo) @2 p0 §y%5 g s polio .Y Jgux

Men (2l9p 9 ST byl pb 53 diliamoy puiS
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 M ashhad climate condition

6okl 6okl 2 6okl 2 6okl 6okl
b o3k Sk FI las  /YOFI jlogs 70 FI jlog YYOFI Loy NI Lo
Irrigation  Irrigation in Irrigation Irrigation in ~ Irrigation
in FI 75%FI1 in 50%FI 25%F1 in NI
Timeframe ET, ET, Precipitation  treatment treatment treatment treatment treatment
(mm) @m*.ha)
12 Oct. - 22 Oct. olo jpo Ve LY. 2242 6.82 0 800 800 800 800 800
23 Oct. - 21Nov. ol Olj 26.99 13.77 12.2 500 500 500 500 500
22 Nov. - 21 Dec. olo )31 1509 835 0.2 - - - - -
22 Dec. - 20 Jan. oo g 1357 8.47 8.4 - - - - -
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21 Mar. - 20 Apr. ole (333,98  85.01 98.24 15.8 824.4 618.3 412.2 206.1 -
21 Apr. - 21 May ole sl 119.58  113.32 21.2 921.2 690.9 460.6 230.3 -
22 May - 7 June olo dlo,> VY LY 83.66 33.81 0.3 335.1 251.3 167.5 83.7 -
Sum Egome  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) cultivarsin different irrigation treatmentsunder Mashhad climate condition

(mean squares) leyo 255l

a0 5 &ils slasy 9 Sy 039 4l (39
6¢‘j] G el alcw slaws alow als e 58 baiis Syes
Grain Awn, lemma
S.0.V e molie Plant Ear number per 1000 grain & palea  Stem & leaf
d.f Height Number ear weight weight weight
Block sl 2 5.89 66.13 1.68 4.19 68.54 224733
Trrigation Treatments el sl Lo 4 1780.97" 17636737 43438  87.86"  59250.46" 19341.08"
First error Jsl sl 8 13.64 1716.96 17.38 3.03 181.74 819.27
Cultivar o3, 1 52048 3131290  499.80" 37.27" 22247.45"  41458.66™
Cultivar< Irrigation o |} olalas X o3, 4 6.26" 16160.64"  14.55™ 452 1339.05"  4061.84”
Treatments
Second error 10 7.68 2203.41 26.25 1.37 94.95 795.85

‘05.) 6”97

Mosre yf g a0y iy 5 S Jletl sl 5o s giae o S 4TS

** * and ns significant at 1% and 5% probability levels and non-significant, respectively.
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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) cultivarsin different irrigation

treatments under Mashhad climate condition

(mean squares) Sla o oKl

LESY sS.l)9J9...l Q)S.Lc.ﬂ solazdl a)&l.o.c Q"L"' (590 42
sl canls ol B yae
S.0.V i il df Biological yield Economical Harvest Water use
yield index productivity

Block S 2 486083.11 31993.04 0.00007 0.002
Irrigation Treatments Gl sl los 4 78007930.12"  33911099.60" 0.054" 0.909™
First error Jsl csllas 8 476686.03 124017.03 0.00018 0.015
Cultivar 3, 1 13074571.177 274620.62" 0.003" 0.113
Cultivarx Trrigation Gl gl loss X o3, 4 2513339.74” 384210.69”  0.000062™ 0.066™
Treatments
Second error 10 229800.77 73115.40 0.00056 0.024

p90 sl
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** * 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 olw) gy glas )l Al o als slaws
Plant height (cm) Grain number per ear

Irrigation treatments s ,Lo] (sla Lo
FI 93.34 44.66
75% F1 80.74 37.69
50% FI 71.42 31.80
25% FI 58.27 21.65
NI 50.23 31.44

LSD value 7.15 8.07
Cultivars NER
(Gascogne) 595wlS 66.63 29.36
(Pishgam)  alSiny 74.96 37.52

LSD value 4.56 5.92

FI olS o 5l sy YO lime 40 5Ll VO FI )les Jhad 1o (5ol g0 NI wolS (5 Lol JulS L5 o0 a0 s Lol FI
ol ol 5o 0o 0 YO (i 4 5, YO FL ol LT 5ls ao 0 0 liee a5 5,LaT 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; 50%FI, Irrigation at the rate of 50% crop water
requirement; 25%FI, Irrigation at the rate of 25% crop water requirement

pasS (Sl 41 (0395wl) elus g (plig) Josmio o)l 5 ,Sos gl52 g 8,5doe b b o Glao (12Silo o # Jgur
Speo (2192 3 O byl 50 (5 kel cilizo sl ylo s

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

{L3 e8! olass 039 9 Seda)y 039 5 a8lo 59 o Ses oS es
&l alw als i labg Sy Saelse ol
Irrigation Cultivars Ear 1000-grain ~ Awn, lemma &  Stem & leaf Biological Economical
treatments number weight palea weight weight yield yield
(m?) (& (gm?)——o (kg-ha™)
- (Gascogne) (355lS 848.4 25.48 292.8 588.3 16940.3 8133.6
(Pishgam) plSiy 618.1 22.47 3214 587.6 16230.6 7548.4
5% FI (Gascogne) 355sl5 711.4 24.29 202.4 588.8 13860.1 5952.6
(Pishgam) plty 609.0 24.81 254.7 658.6 14810.5 6064.1
50% FI (Gascogne) (y355lS 574.9 27.49 148.6 584.0 11810.6 4483.2
(Pishgam) pl%ty 573.4 25.35 227.8 659.7 13950.9 5071.5
25% FI (Gascogne) (y355lS 518.7 31.76 76.8 4722 8444.7 2954.6
(Pishgam) plS.iy 533.8 27.55 142.4 598.5 11060.3 3652.8
NI (Gascogne) (y355lS 286.0 20.33 42.0 469.4 6729.8 1615.9
(Pishgam) plS.iy 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

@ oLl 00 FTwolS 1505 0o, YO (liae 4 o)Ll VO FI Ly Juad 1o 6)LaT a0 NI wolS g,lal JolS 505 yl5ae 4 6 LoT FI
ol T 5Ls o ,0 YO (e 4 5,Lol YD FI ol LT 5ls so 0 B¢ (l5ee

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%F]I, 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%Fl, Irrigation at the rate of 50% crop water requirement; 25%FI,

Irrigation at therate 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) cultivarsin different irrigation treatments under Mashhad climate condition

Cubbdy s ls (kgm™) Ol G pno (59 0,00
Harvest index Water use productivity (kg.m™)
Sl slless
Irrigation treatments
FI 0.47 231
75% F1 0.42 2.10
50% FI 0.37 2.04
25% FI 0.34 1.81
NI 0.22 1.29
LSD value 0.029 0.23
(Cultivars) o8|
(Gascogne)  (y555wl8 0.38 1.85
(Pishgam)  p%in 035 1.97
LSD value 0.021 0.19

0+ FI b8 T 5L 0,0 VOl 40 skl /Y0 FI (lay Juad jo 6)lal gos ¢ NI ol (5,LoT JolS 5L oyl5we 0 (s ,kal F
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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%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

trait ™ 1 2 3 4 5 6 7 8 9 10
raits &
glas,ly 1 - - - - - - - - -
1. Height
o go Aol Y 0.76 1 - - - - - - - -
2.Ear number per square meter o
Al jd aly slass Y 0.72 0.23 1 - - - - - - -
3. Grain number per ear o ns
&l a5 ¥ 0.03 0.46 -0.53 1 - - - - - -
4. 1000 grain weight ns o o
lodiusg g Siduy o590 0.94 0.75 0.75 0.01 1 - - R R R
5. Awn, lemma & palea weight o o o ns
Spogails 35 049 0.32 0.45 -0.03 0.46 1 - - - -
6. Stem & leaf weight o ns * ns o
Sojgdon 3,Sles ¥ 0.93 0.83 0.69 0.10 0.95 0.61 1 - - R
7. Biological Yield o o o ns o o
@lasl s Sles A 0.93 0.87 0.64 0.15 0.95 0.44 0.97 1 - -
8. Economical Yield o o o ns o * ok
cuilyy padls A 0.85 0.91 0.46 0.37 0.85 0.30 0.88 0.95 1 -
9. Harvest Index o o o * ok ns ok ok
%,T Cyuan (65050 -V 0.27 0.32 0.27 0.10 0.41 0.45 0.45 0.37 0.32 1
ns ns ns ns * #* * * s

10. Water use productivity

sre w9 doyd iy 9 S5 Jloin] okaw 53 )b pxe iy 4 NS

* kk

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