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Extended abstract

Introduction

Drought stress, as the most important abiotic stress, plays an important role in reducing crop
production. Wheat is the most important crop in Iran. In arid and semi-arid regions, it is very important
to obtain cultivars that have more tolerance to water limitation and water deficit irrigation. By achieving
such cultivars and determining their tolerance to low irrigation, it is possible to prevent the loss of water
resources to a large extent and at the same time obtain a suitable yield in the conditions of water
limitation. Although genetic improvements in grain yield under favorable and stress conditions have
been clearly seen over the past few decades, the search for genetic differences and more effective
selection criteria, especially under stress conditions, should be continued. Investigating the effects of
different irrigation regimes in different phonological stages on wheat grain yield and introducing the
best irrigation regime for this crop in the dry weather conditions of Aran Va Bidgol region are the main
aims of this research.

Materials and methods

In order to evaluate the effect of drought stress on yield, yield components and some physiological traits
of three bread wheat cultivars, the experiment was conducted during 2013-2014, in Aran va Bidgol
province. A split factorial experiment based on randomized complete block design with three
replications was used. The main plots considered irrigation regimes (irrigation after 60, 95 and 130 mm
cumulative evaporation from class A evaporation pan), and sub-plots considered two growth stage (from
elongation to heading and from heading to ripening) and three wheat cultivars (Sepahan, Roshan Back-
Cross and Kavir) as factorial. Sowing was done by hand with a density of 400 seeds per square meter.
Weeds were controlled by mechanical method. In the stages of elongation, heading, pollination and
grain filling, the amount of water consumed in each irrigation was estimated for the main plots and was
introduced to the plots during irrigation. The SPSS software was used to analyze the data. If the effect
of the experimental factor was significant, the LSD test was used at the 5% probability level to compare
the means.
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Results and discussion

Results showed that delay in irrigation from 60 to 130 mm cumulative pan evaporation significantly
reduced plant height, number tiller, yield and yield components, harvest index, relative water content,
leaf chlorophyll content and increased the wax of coticule and water use efficiency. Irrigation after 9o
and 130 mm cumulative evaporation from class A evaporation pan decreased grain yield 12 and 41.8
percent compared controlled, respectively. The reduction of water consumption in mild and severe
stress treatments compared to the control treatment was 20 and 43%, respectively. Applying drought
stress from the heading to ripening, led to a greater decrease in grain yield and harvest index compared
to applying stress from the elongation stage to heading. The Kavir, Sepahan and Back-cross Roshan
cultivars had the highest to the lowest grain yield, with 3941, 3868 and 3757 kg. ha, respectively. The
Kavir cultivar had low plant height, high the wax of coticule (both control and stress conditions), resume
high relative water content (both control and stress conditions), high leaf chlorophyll content, harvest
index and water use efficiency, caused to higher grain yield.

Conclusion

It was concluded that by irrigation the Kavir wheat cultivar after 95 mm cumulative pan evaporation
from elongation to heading, water could be saved by 20% with 12% loss in grain yield under these
conditions.

Keywords: Drought Stress, Growth Stages, Relative Water Content, Yield
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Table 2. Analysis of variance for yield and yield components of wheat cultivars under different irrigation regimes and

different growth stages

o aldolawi o azlduw olaw aiy Slasi
Sy Judo,ls SSLIST R L 3959,k
et ails ' i & Wy gl
L - s Number Number ¥ yEW,
Olpdd @il (5003 Flag leaf 1000-grain  grain per spikelet per Number Plant
S.ov Df chlorophyll weight spike spike tiller height
o S 28.48 0.858 0.297 2.755 1.777 58.77
Replication
Coellalaled 9001 10935% 11.856™  189.397%  7.4977  910.52
Irrigation regimes (I)
Wgles 5 7512 1.481 0.196 0.335 0337 1036
Error A
gl 35.323" 1.345™ 3.115™ 3.156" 0.284°  13.44™
Growth stage (G)
_ Pl 19.109* 0.228" 0.081" 1.226" 0.031"  301.19™
Cultivars (C)
g alerex syl 10.917* 0.011"  0.044" 0.747™ 0297°  3.69™
I xG
e Px el y 0.0075™ 0014  0.076™ 0.417™ 0206  44.77"
X
plIx g aloye 0.008™ 0.009™  0.014" 1.870™ 0.071™  1.19™
GxC
Pl gosalopax iy 0.063™ 0.033" 0.002" 0.319™ 0.069™  1.44m
IxGxC
culs 5 1.321 0.721 1.24 0.097 0.121 2.31
Error B
CV (%) Sl pmsiica p - 2.1 2.2 3.0 17.5 12.8 1.8
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Table 2. Continued aoldl .Y Jgus
S solo Sl e
a0 590 32 g™ Js S Slos [ Qo) JsSuigS
Olyedi @ila @015 < o Total dry il Sy Coticule
S.0.vV Df WUE Hi matter Grain yield RWC wax
o S 0.09™  26.33™  3693802.7"  16343.3™ 0.05™ 0.028™
Repllcatlon'
Coellsbils 5 51506 114878 0189810.7°  6676540.1% 1448.78"  15.1™
Irrigation regimes (1)
s, 01029 3813 14478901  32290.7 3.812 0.035
Error A

s 1 00031"  8151%  1538426.6™  28506.6°  8.155"  0.017*
Growth stage (G)
_ POl o 01108°  16.384™  103973.7°  310380.1"  16.38"  0.35"
Cultivars (C)

IxG’“"“’NéM' 2 00150  0.0201™  77945.1" 4830.7™ 0.201*  0.0089"

e PEIx sl y 0.290% 0273  17252.A™  7405.1% 0273  0.0081"

GxC P X goial> 5o 2 0.0217" 0.130™ 17681.4™ 3508.5™ 0.13™ 0.001"™

|le§é i"g alo pox 4 0.0425" 0.002™ 26374.3™ 12351.1™ 0.002™ 0.0014"

w sl 32 0.0151 1.431 143241 12331.7 0.931 0.009
Error B
Oy g i - 17.2 3.2 3.6 2.8 1.3 1.3
CV (%)

)Lsu_;_..aﬁ.éj.\,a)aay_i_lJw;l@a,u)ajlosmvﬂj;gnssw
Ns, *, **: Non significant and significant at the 5 and 1% level of probability respectively

S o8l (K3 5algdy90 Slio (B 1 9 9,5 glirl 0 )Sas (sg0i Jolpe 5 Gokel (sloslond 03l F1Y Jgur
Table 3. The simple effect of irrigation regimes and growth stage on yield components and morphological traits of whet
cultivars

Ghalojl sloslows  cublop asls 0397 a3 0 aild 0 ,Shoe alciw o &ild Sluws alcow o azxlow

Treatments HI Biological yield G_rain Number _grain Number spikelet
yield per spike per spike
% Kg.hat Kg.hat

Irrigation ol
Controlled by 41.372 113782 47072 48.42 17.42
I1 Mo (i 36.73° 10693° 4131b 38.2b 13.5b
12 VRGPt 32.62°¢ 8975¢ 2738°¢ 24.1° 9.4°¢
Growth stage oy al> o
S0 9 37.57¢8 104582 39302 40.3% 11.4b
s1 sl 36.77° 10308° 3791b 33.1b 15.78
Cultivar o5,

it I VAT 10129° 37570 37.12 13.72
Roshan- back-cross
Sepahan olelbew 35.9¢ 107742 38682 36.92 13.28
Kavir s 38.28 10170% 39412 36.72 13.28

5,105 gl e Dagles wuo 0 O Jleil s ;0 LSD 9031 b S jtie By G yo JBlas b g p2 50 iolej] ale jo slo o Silee
All means followed by the same letter(s) in column are not significantly different at the 5% probability level by LSD test. 1:
Controlled, I1 and I2: irrigation after 60, 95 and 130 mm cumulative evaporation from class A evaporation pan. Respectively.
2: So: From elongation to heading phase; S1: From heading to ripening phase
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Table 3. Continued alol.Y Jyuo
ombeil glylend Ol gy9000  Sp ol o Glgime  J9SisS pge S 32 Judy ks
Treatments WUE RWC Cuticle wax Leaf chlorophyll
L u—— mg. g-1. fresh weight-----------

Irrigation skl
Controlled anli 0.69° 81.932 5.86° 60.372
I1 Mo i 0.728 73.95° 7.47° 55.84°
I2 A s 0.728 62.47°¢ 8.028 48.26°
2Growthstage o, als e
S0 9) 0.728 74.322 7.242 55.892
s1 ) 0.70P 71.24° 6.98P 53.86"
Cultivar o5,

oA S g 72.70% 7.11% 54.30°
Roshan- back-cross
Sepahan ol 0.71® 71.64° 6.95° 53.33"
Kavir »es 0.73% 73.982 7.292 56.822

0 Jlil mhas ;5 LSD 03T 5l ooliiwl b casina 5 jrie By 5 p0 JBlas a5 fygiw j0 00 iulej] Jole jo slo o Sile

W, (gl pire Dglds sy
All means followed by the same letter(s) in column are not significantly different at the 5% probability level by
LSD test. 1: Controlled, 11 and I2: irrigation after 60, 95 and 130 mm cumulative evaporation from class A
evaporation pan. Respectively. 2: So: From elongation to heading phase; S1: From heading to ripening phase

S Bl axlllan 5590 Slio (B 51 31 055 9 6olel sl sland il J1F Jour
Table 4. The interaction effects of irrigation regimes and wheat cultivars on some traits of wheat

-  eles fo el
ol e ) Js53sS pg ST Number anyslaw S RED)
Irrigation Culti Cuticle wax Sl tiller Plant
tratments ultivar RWC height
mg.g-! fresh weight % cm
o) o S 8.56¢% 81.822 3.6% 100.752
el Roshan- back-cross
. b b b
Controlled Sepahan 4yl 5.66¢ 80.52 3.25 97.0%
Kavir , o8 6.08¢ 83.45 3.85° 84.0°
o) ol S 7.48° 73.94¢ 2.65° 88.5°
o g Roshan- back-cross
2o
I Sepahan (ybluw 7.35° 72.94¢ 2.45% 82.75¢
Kavir y g5 7.60° 74.96° 2.7° 79.0¢
o) ool S 8.01% 62.39¢ 2.0¢ 80.0¢
Roshan- back-cross
W
o Sepahan ylsluw 7.86" 61.48" 1.95¢ 76.75¢%
Kavir y o5 8.212 63.54¢ 2.02¢ 73.75°

Solds duoyo O Jlois! mhaws ;0 LSD yaejl 5l ooliil b cdiiius S i 8> S 0 Jlas a5 et 10 50 sdolej] ele jo sla i Sile

A5l (gl e
All means followed by the same letter(s) in column are not significantly different at the 5% probability level by LSD
testl: Controlled, I1 and l2: irrigation after 60, 95 and 130 mm cumulative evaporation from class A evaporation pan.
respectively

039 YL S50 08 90 4 Cend 5 (Sb 15 Jleel e 059 eVl hle Jley llpd o0 oS 058 o,
Lylys jo a1 ails e 59 glay .aails 1y ails e Az 0 50 12 10 5 e g Lol i la,led j0 0g wllo
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(Eskandari and Kazemi, 2016

Loy e (oS g (AVIVA) siag, sal> o jo o3
odal Cawd & (FVAY) (o2j sal>5e p3 ad 15 & St ) o (sl
O Jsu) cl lie Ol g 8, 5 (S Jloel al> jo ( St 25 53

gy S 5 g 5 Jlesl almye x (Sas

puiS ol axllland g0 o (55 (5305 Al 0 9 ()bl (SLo Lo e 1.0 Jour
Table 5. The interaction effects of irrigation regimes and growth stage on some traits of wheat cultivars

Skl s los Gy Al S ol e (glgize Sy Juda k5 azey olas
Irrigation treatments!  Growth stage? RWC Leaf chlorophyll  Number tiller
% mg.g-* Wet weight
by So s, 82.282 61.962 3.832
Controlled S1 il 81.582 58.79P 3.30%
o S So (g, 74.55° 55.95¢ 2.16°
So Sty 73.34° 55.73¢ 2.63°
A So (g, 62.94°¢ 49.76¢ 1.83¢
S St 61.99¢ 46.77¢ 2.56"

0 Jloil zdaw ;0 LSD (45051 5l ooliiw! b coiiwd 5 piiin By S5 40 JBlas oS gt 5o 50 dolej] Jule jo sla Sl

550 (gl e Dol wo o

All means followed by the same letter(s) in column are not significantly different at the 5% probability level

by LSD test.

1: Controlled, 11 and I2: irrigation after 60, 95 and 130 mm cumulative evaporation from class A evaporation
pan. Respectively. 2: So: From elongation to heading phase; S1: From heading to ripening phase
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Fig. 1. The interaction effect of irrigation regimes, growth stage and cultivar in 1000-grain weight. Controlled,
I:and I2: irrigation after 60, 95 and 130 mm cumulative evaporation from class A evaporation pan. Respectively.
So: From elongation to heading phase; Si: From heading to ripening phase
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