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Table 2. Mean squares of studied traits under rainfed ccondition in 2017-18 cropping season
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Table 2 continued. Mean squares of studied traits under rainfed ccondition in 2017-18 cropping season
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Table 3. Mean squares of studied traits under supplemental irrigation condition in 2017-18 cropping season
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Table 3 continued. Mean squares of studied traits under supplemental irrigation condition in 2017-18 cropping season
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Table 4. Mean comparison for genotypes based on studied traits under rainfed condition in 2017-18 cropping season
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Table 4 continued. Mean comparison for genotypes based on studied traits under rainfed condition in 2017-18 cropping season
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Table 5. Mean comparison for genotypes based on studied traits under supplemental irrigation condition in 2017-18 cropping season

FL PE PL SL PH Fv/Fm SPAD NDVI cT DH DB GR KRS
/y? V5[0 ve/vyY N /K G 0o/YY™® Yy YAYY? W/ yov/E Y/ WYY G1
2% /v vo/sv! /vy YA/ vy o-/o™ Jo-¥v 7% ne yey/yt /ey ® G2
N2 /e LRTARRS syyy ve/ry! oIy Yo oJoey* YA /% Phs Yivy- G3
/Y Yy fr/sv” o/ssy! vy/ryd! o fa/ryY <JFasy yoa.d /" Vo) YA G4
yy/.% yy/.© £/.° syyy Aol <JEARY ov/A™ e /s /" Vg v G5
Nl /vy ve/.© syyy va/. % oIy ya/ " JEALY ya/y-4 NN /8 /vy G6
yo/py? \a/ -9 Ty/sv" v/ 55/ oJvey FY/EY faav vyt NN Wis Y/As & G7
/9" Y/ £/.° 51 Ayy? ISR v5/oY oy /vt wy/Y Wyt Y/ vy G8
N7 VS5V vs/.* 51 va/sy!! ISR Fa/ArY Jo-av* YAYY /s wy/8 y/eay? G9
v/ v/ rv/sv! v/ v /sve Niaam N Nialim yv/ar® 5V /8 Y/va- & G10
Yyt ra/ry® £\/.8 A2 \ys/v® <Isovy® oV/PYe <feasy YA /8 nay? /oy Gl1
ye/.” y$/.'Y LATAR v/ M/ JeesvY oy/ N YAYY? /8 e/ /5.2 G12
y¥/.% y$/.'Y vo/ry®! v/ vv/sy"! <Joary! o8 <Jesar Y&V NN e/ Y/asy® G13
yo/ry! % LATAR 51 aila /oA ¥a/At </foar Ty /" yey/ 8 y/yvw® G14
NAnns % vs/.© sssv Av/y* oy ov/ -y Jovy® Y/ v s/ yoa/r? Y/vay® G15
o/ % \5/.'9 ra/rve' 51 aila <Joasy®! ¥V EAR™ v¥/ov® /2 NWis y/.qy® G16
yy/ey v/ v/ v/ YASYHY I5ATY FE/Y Nk ue ya/o® VDAY /8 Y/YAV™ G17
yo/sv! ya/ry va/ry®! s55v vo/sy" N0 so/av" e YVIVY® VDAY Wane /oA G18
ya/ry? \5/.'9 vo/sv®! v/ssv vy/5Y s os/av? ey e/t VDAY A /sy G19
<JROAY YA <TAYYS IYOYY AR [-OYYY Y/-3A % viory \AVD YY/-A YY) LSD (%5)
VIYAD V/Fa¥ VY5 ) Y/avs J-VYY oY <[-aay Ve/Ne Y/SEA Ya/s V/¥Fa LSD (%1)

PE JSIb Jgb PL s Jobo SL gy glsyl PH dl piuwrgid pgilsS 3 Slas FVIFM (g IS und (glgie SPAD ( alS idgr (asls NDVI ( ogl5 slod iCT (25 70+ b 59, dlaws DH 05 (gldeSs b jg, dlaws DB gl 13y s yus :GR
ool s diljlad @ygo 4 abed g Jlio (gly Wlosds ) laidl 4 Sl duglie By vy Sy Job FL ()8 Sy Job

QAL

ey (22 97 (57 0 cSifead) o g4 mm i h0



WAV ely; o o (oSS oylol Ll )3 00 (6 S 0jlul Glas (sly lacuiss; (pSole dunlio =0 Jodo aobl
Table 5 continued. Mean comparison for genotypes based on studied traits under supplemental irrigation condition in 2017-18 cropping season
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Figure 1. Polygon view of genotype-by-trait biplot (a) and and genotype-by-trait b(if_)lot (b) under drough condition
and genotype-by-trait biplot vector view for 19 durum wheat genotypes for the studied traots; and polygon view of
genotype-by-trait biplot (c) and and genotype-by-trait biplot vector view (d) under supplemental irrigation condition
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Table 6. Drought tolerance indices values for the studied genotypes
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Figure 2. Grouping of genotypes using three dimentional plot (3-D plot) based on grain yields under rainfed and
irrigated conditions and drought tolerance index (STI)
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Figure 3. Biplot constructed based on first two principal component axes for 1grain yields under rainfed and irrigated

conditions and estimated drought resistance indices
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Table 7. Correlation coefficients among grain yields under rainfed and irrigated conditions and drought resistance indices
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Abstract

In order to study of aaronomic, physioloaical characteristics. drouaht tolerance and to identify
Aaro-physiological traits associated with drought tolerance, 19 durum wheat genotypes
consistina of 17 advanced breedina lines and two control cultivars (Saii and Zahab) were
evaluated in a randomized complete blocks desian with three replicated under both stress
(rainfed condition) and non-stress (supplementary irrigation) durum 2017-18 croppina season at
Sararood rainfed agricultural research station, Kermanshah, Iran. The genotypes were assessed
for arain vield, aaro-physioloaical traits, and some vield-based drouaht tolerance indices such
as stress tolerance index (STI), geometric mean productivity (GMP), mean productivity (MP),
tolerance index (TOL), stress susceptible index (SSI) and vield stability index (YSI). Based on
the results of ANOVA and mean comparison, sianificant differences were observed amona the
genotypes for the statued traits. The genotypes URRACA BERKMEN//68.111/WARD ,

ALTAR 84/STINT//... had the highest grain vield under both stress and non-stress conditions.
Based on the aenotype x trait biplot analyses. the correlations of studied traits with arain vield
was not consistent across both water stress conditions, showing the effect of drought stress on
arain vield and the contribution of the traits to vield productivity in durum wheat oenotvpes.
Under stress condition the arain vield was positivelv associated with spike lenath, the number of
arains per spike (NGPS), arain filling period, biological vield (BY), and days to headina, while
under non-stress condition the arain vield positively correlated with NGPS. BY and harvest
index. Assessment of aenotypes based on drouaght tolerance indices indicated that the STI,
GMP. and MP stronaly associated with arain vield under both stress and non-stress conditions;
thus, selection of oenotypes based on these indices will increased arain vield in both conditions.
Based on the results. aenotvpe No. 12 (URRACA) with the hiahest drouaht tolerance found to
be hiaghest vieldina aenotvpe in both conditions. This aenotvpe showed 39.8% superiority than
the best control (Zahab cultivar) under rainfed condition; and showed 15% superiority under
supplemental irrigation condition than the best check (Saii cultivar). This aenotvpe was
characterized as aenotypes with high arain vield, moderate in earliness, high arain fillina period,
lower stomatal conductance and canopv temperature. and hiah values of chlorophyll
fluorescence, spike lenath, and biolodical vield. These aaronomic and physioloaical
characteristics increased drouaht tolerance in this genotype, which may be explored in the
durum wheat breeding program.

Kevwords: Aaro-physiological traits, Drought stress indices, Durum wheat, Grain yield, Water
stress condition
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