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Table 1- The Anovatable of evaluated traits

(MS) @la yo Kb
. ax alcww Slos Slos
Ol et @il aIJ'T Ao dils  &lo 4138 (39 e > ) > ‘
Source of variation ©5 Granper  1000-gran & eSS il
DF spike weight spikeper  Biologicd  Grain
m? yidld yield
el 2 117.02 37.37 15455.5 19.47 1.47
Replication
ok 2 1264.84” 0.422™ 14770.4° 271.66° 253"
Irrigation
hel obudl 4 65.42 10.73 2493.1 15.57 0.22
Main error
s 3 173.92™ 70.99™ 25026.7" 2258" 3.02"
Fertilizing
Solalx GB35 6 41.95™ 13,63 3689.3™ 431" 033°
Fertilizing x Irrigation
= bl 18 92.06 23.68 1969.6 6.59 0.27
Sub error
™) 4 868.10" 315.03" 218517.6" 90.88" 35.47"
Cultivar
wolalxedy 8 136.77" 2318  20497.1" 5.77" 332"
Cultivar x Irrigation
P95 X oSy 12 72.49™ 11.39™ 6161.8" 5.12™ 0.67"
Cultivar x Fertilizing
205 x solalx ey 24 00.75™ 31.16™ 6224.2" 788 072"
CultuvarxIrrigationxFertilizing
£ 585 ol % 66.44 21.16 2911.2 6.40 0.34
Sub sub error
(2y9) Syl 2 - 15.71 9.76 8.24 13.63 8.47
CV (%)
**ns

sidlige do e iy 5 S Jleiml w50 g s S g (0 Hl0 e et S oSS &
ns, ** and * represents non-significant and significant at 1% and 5% probability level, respectively

OS50 (5) Sojglgm 0 Slee o sl 1 (o) 2 390 (5l 5818 Chlizee Zolans (1. Silie dunlio -V Jguz
Table 2- Mean comparison of different levels of evaluated factors based on biological

yield (tha™) trait
nd) 2095 o &kl
Cultivar Time of fertilizing Irrigation
R0 8)‘} P’)‘ l‘w“") 33} E = E E | | |
Mihan Zare Urum Pishgam Zarrin 4 ® 2 ! ® 2 !
195° 164° 175° 20.72 18.7° 17.6° 190° 192 184® 16.3° 189% 2052

@il j5ebs g cuBlS Jolpe j0 os s S po o FlS Ve Ve P msamyy 5 ctlS Jolhe 55 o s JliSe 0 p Sl Ve 5 Y By
ol 0 e LS o o, SslsBe 5 00 Ve Py Bl jols 5 msamsy (S ol o i S o p SkS0e 500 Y Py
al> o 0 ‘_;)L,[l éJaéZ|3 i jeebs al> e 0 ‘_;)L:.;T élaéﬂz o Jols ‘_g)L,,;T e Jolis ‘_g)lﬂ.ﬂ AliSee ol calow ol g (Boazy (S
25
F1: 20 and100 kg/hain sowing and tillering stages respectively, F2: 20 ansd100 kg/ha in sowing and booting
stages respectively, F3: 20, 50 and 50 kg/hain sowing , tillering and bolting stages respectively, F4: 20, 50 and
50 kg/ha in sowing, tillering and heading stages, respectively. Irrigation levels: 14: full irrigation, I,: stop of
irrigation at heading stage, |3: stop of irrigation anthesis stage
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Table 3- Drought tolerance indices valuesin irrigation stop of flowering stage

°.’>.‘ ”'9_’ Yp Ys TOL MP GMP SS| STI HARM
Fertilizer  Cultivar

oy 6.26 6.12 0.14 6.19 6.19 0.14 0.85 6.19

Zarrin
piia 8.38 7.18 1.20 7.78 7.75 0.91 134 7.73
Pishgam
F1 Fo)l 6.33 5.16 1.16 5.74 5.72 1.17 0.73 5.69
Urum
&)l 6.91 6.03 0.88 6.47 6.46 0.80 0.93 6.44
Zare
il 8.67 6.28 2.39 7.47 7.38 1.74 121 7.28
Mihan
o) 6.60 4.74 1.87 5.67 5.59 2.80 0.62 5.52
Zarrin
P 8.49 8.16 0.33 8.33 8.33 0.39 137 8.32
Pishgam
F, £9)) 6.61 5.70 0.91 6.16 6.14 1.36 0.75 6.13
Urum
&)l 7.17 7.14 0.03 7.16 7.16 0.04 1.01 7.16
Zare
el 8.64 7.99 0.65 8.31 831 0.75 1.36 8.30
Mihan
o223 6.02 5.77 0.25 5.90 5.89 0.43 0.67 5.89
Zarrin
poin g o3 7.77 047 800 800 058 123 7.9
Pishgam
Fi £9)) 7.14 6.50 0.64 6.82 6.81 0.93 0.89 6.80
Urum
&)l 753 6.67 0.87 7.10 7.09 1.18 0.97 7.07
Zare
et 9.00 753 1.47 8.26 8.23 1.67 1.30 8.20
Mihan
o) 6.15 5.88 0.26 6.01 6.01 0.36 0.69 6.01
Zarrin
P 900 7.00 2.00 8.00 7.94 185 1.20 7.87
Pishgam
= £9)) 6.67 6.15 0.51 6.41 6.40 0.64 0.78 6.40
Urum
&)l 7.41 6.36 1.06 6.89 6.61 1.19 0.83 6.35
Zare
il 9.40 8.60 0.80 9.00 8.99 0.71 1.54 8.98
Mihan

5B 5 S8l Jolie 53 e )i 53 0 SekS Ve e g Ve Ry (oasanny g CBlS Jolie 0 e )l 3 e SolS Ve 9 Ve Ry
3 e )i )0 TelSBe 5 00 Ve Fyalle ol 5 eevamy B ol )5 o a LS 0 0 S5l 5 00 Y Fyuadle

salis b g (poamn (A ol
F1: 20 and100 kg/hain sowing and tillering stages respectively, F2: 20 ansd100 kg/hain sowing and booting
stages respectively, F3: 20, 50 and 50 kg/hain sowing, tillering and bolting stages respectively, F4: 20, 50
and 50 kg/haiin sowing, tillering and heading stages, respectively.
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Table 4- Drought tolerance indices valuesin irrigation stop of heading stage

2% ™) Yp Ys TOL MP  GMP  SS STl HARM
Fertilizer  Cultivar
O3 6.26 5.20 1.06 573 5.70 1.33 0.70 5.68
Zarrin
pLy 8.38 7.03 1.35 7.70 7.67 1.26 1.26 7.64
Pishgam
Fy £9)! 6.33 6.08 0.25 6.20 572 0.31 0.70 5.27
Urum
&)l 6.91 6.40 0.51 6.66 6.22 0.57 0.83 5.80
Zare
Ok 8.67 7.17 1.50 7.92 7.88 1.36 1.33 7.85
Mihan
R 6.60 572 0.89 6.16 6.14 1.44 0.74 6.13
Zarrin
pLy 8.49 7.05 1.44 7.77 7.59 1.82 113 7.41
Pishgam
F, £9)! 6.61 6.61 0.00 6.61 6.14 0.00 0.74 5.70
Urum
&)l 7.17 6.92 0.25 7.05 7.05 0.37 0.97 7.04
Zare
Ok 8.64 7.71 0.93 8.18 8.16 1.15 1.30 8.15
Mihan
R 6.02 5.68 0.34 5.85 5.85 1.04 0.63 5.85
Zarrin
Py 8.23 7.41 0.82 7.82 7.81 1.84 1.12 7.80
Pishgam - - - -
Fs £9)! 7.14 6.59 0.55 6.87 6.86 1.42 0.86 6.85
Urum
&)l 7.53 7.87 -0.34 7.70 7.24 -0.82 0.96 6.81
Zare
Ol 9.00 8.32 0.68 8.66 8.65 1.39 1.37 8.64
Mihan — — — —
o) 6.15 4.66 1.49 5.40 5.35 2.00 0.55 5.30
Zarrin
pLy 9.00 7.98 1.02 8.49 8.47 0.94 1.37 8.46
Pishgam
F4 £9)! 6.67 6.43 0.23 6.55 6.29 0.29 0.75 6.04
Urum
&)l 7.41 6.88 0.54 7.14 6.61 0.60 0.83 6.12
Zare
Ok 9.40 8.00 1.40 8.70 8.67 1.23 1.43 8.64
Mihan

5B 5 Bl e )0 o ey ) 3 p SelS Ve g Ve SR (oasamy g llS ole o i e S 0 e SelS Y e 5 Y <Ry
3 e Fa S )3 TlSBe 5 00 (Ve FyaBle ol g (moazy (B Jolhe )5 o a B 0 0 SekS0e 5 00 (Y Py adle

calin b 5 (rsazy (B Jo e
F1: 20 and100 kg/hain sowing and tillering stages respectively, F2: 20 ansd100 kg/hain sowing and booting
stages respectively, F3: 20, 50 and 50 kg/hain sowing , tillering and bolting stages respectively, F4: 20 , 50
and 50 kg/hain sowing, tillering and heading stages, respectively.
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Figure 1- Mean comparison of wheat cultivars grain number per spike under different
52

irrigation treatments
a
50 ab
48 b
C

a4 d
a2
40
38

G1 G2 Ga G5

s 050 paiS plB )l Ails Jlie 5e 5 Sile duglie -V JSCU

Cul€igars
Figure 2- Mean comparison of 1000-grain weight of assayed wheat cultivars

1000-grain weight (g)
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Gy, Gy, G, G4 and Gs are wheat cultivars Zarrin, Pishgam, Urum, Zare and Mihan, respectively.
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Figur e 3- The mean comparison of spike number per m? of wheat cultivars under
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Figure 4- The mean comparison of wheat cultivars grain yield under different irrigation
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and application of nitrogen fertilizer treatments
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F1: 20 and100 kg/hain sowing and tillering stages respectively, F2: 20 ansd100 kg/hain sowing and booting
stages respectively, F3: 20, 50 and 50 kg/ha in sowing , tillering and bolting stages respectively, F4: 20, 50

i joebs al> o 0 (g kel adadily ¢ LelS (6,L0]

3

kel alad

e 9 &)

of irrigation at heading stage, I5: stop of irrigation anthesis stage. G, G,, G, G, and Gs are wheat cultivars

and 50 kg/ha in sowing, tillering and heading stages, respectively. Irrigation levels: 14: full irrigation, I»: stop
Zarrin, Pishgam, Urum, Zare and Mihan, respectively.
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Abstract

The assessment of water deficit stress and timing of nitrogen fertilizer application
effects on seed yield and its components in bread wheat cultivars were carried out in a
an split split plot experiment based on RCB design with three replications was carried
out. Experimental factors consisted of different levels of irrigation (full irrigation,
stopping irrigation at heading and anthesis stages) that were assigned to main plots, and
four levels of nitrogen fertilizer applications (F1: 20 and100 kg/ha at sowing and
tillering stages respectively, F2: 20 and 100 kg/ha at sowing and booting stages
respectively, F3: 20, 50 and 50 kg/ha at sowing , tillering and booting stages
respectively, F4: 20 , 50 and 50 kg/ha in sowing, tillering and heading stages,
respectively) to sub plots and five bread wheat cultivars (Zarrin, Pishgam, Urum, Zare
and Mihan) to the sub sub plots. The results showed that mean yield of cultivars was 7.5
t/ha and it was decreased to 6.5 t/ha at stopping irrigation. The highest and lowest yield
belonged to Mihan (8.1 t/ha) and Zarrin (5.7 t/ha) cultivars, respectively. Highest yield
belonged to Mihan cultivar (9.4 t/ha) under full irrigation and F4 fertilizing treatments.
Under deficit water stress condition at heading and flowering stages, the Mihan cultivar
produced the highest yield with 8.3 and 8.6 t/ha at F3 and F, treatments, respectively.
Pishgam, Zare and Mihan cultivars responded properly to F,, F; and F4 fertilizing
treatments when irrigation stopped at heading stage, in comparison with F; fertilizing
treatment. Based on drought tolerance indices, Mihan and Pishgam identified as high
performance cultivars under both stress and non-stress conditions.

Key words: Bread wheat, Irrigation treatments, Nitrogen fertilizer, Seed yield.
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