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Table 2. Mean squares of studied traits under rainfed ccondition in 2017-18 cropping season

Slayyo (ke )
FL PE PL SL PH Fv/iFm SPAD NDVI CT RWC RWL DH DB GR dblji Olyts gilio
AN YIVYY** ¥/YA** o[5¥ax NYYA of oo yx* of-va o]y ya/ans AY/AY* o[-\ VY AN Diias Y Ssb
YY/Y\EF* VEV/ VP Yo ¥/ faye* Ve VY** FYU/AYY** o] NVE* FY/EAV** of ¥ NYAS YAy AT YV/AVY** Fy/vy** RioNg A Gui9)
Dl vas <[¥YY Ni<d DANSY Y/02A /e \Viral ofeey \Y/A-Y Y¥/a-¥ NV V¥YY Y/¥a <I¥0 \rd olosl
£1vY f v/ £Iva v/ VIYS ¥/¥D ¥y W/VY S\ £2/1A Ve Vgl YY/AA - () Sy gy

FVIFM (b9 )5 i glgiome SPAD ¢ alS gy adls NDVI ( 5il5 clod T oS o s (slgize RWC 5y iy cad 1 gsmns o 30 RWL ¢ 28 30,3 0+ b g, dasd DH ¢y05 glaaSs b jg, oliai DB gl 15y e yus :GR
PP ge b S FF g Fin Sy sb FL ()8 JSShy Jsb PE (SSly Job PL o Job SL gy gyl PH ol pimgid pgisleS 5 Slos
20y K5 g gy Jloin] o

WAF-AY ely; Jho 50 w0 blyd j3 o (6,8 03l00] las Glaye (1o =Y oo dobl
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
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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(ijplot (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

O il llyd 95 e )35 Sles (lul i b
oS b acwiss opl Wby (Sis 4 Cuglis
e pyieS 1y Loy Ss & Cumlus e

fozs asld ¢ i e bylyd 3 0,Slos s b 5 Sas
e g (b (Sased LT 4 Cawles a3l
O B gme g (e (Swed (P<0.01) cusly (g)l> e
Ldr=-1.0) juo & Cawlas 9 3,8be g)lul s ls
bl &S 2 39 Billae Ml (YA) (LSen o (5590 (5,155
e o 5 S Se 2l 9 O 295 B9 ) 5
9 o5 Olao g4 (o yolaieds &7 Liolojl ) 55 (V)
ob paS » (SKid 4 oo b adld op g e
Pz g i |y adls 93 cpl oy (Siwwed 135 plo]
SSI Lasls &5 85 sl e o W idges yB)l58
dSles gyl yedls b bie g (558 (St sl)b

.wl

or 19 studied genotypes

A5 0 dnlne glapadld o Laily) (o) jslaieds

F o8 5 o255 bulyd ) lageisy 4l o Slas 5 (Sis
Ls Jobo 22, o3lissl (1" JS8) Mgl )b 0 ol
Olid ol dwbre slaadls 4 baye L;Lm)bﬁ b
i85 slapasls bl biows] (e goi odind
9 oo et (ke (A Jeod slapabld g
95 2 > Al Slas b ke (Sturen bawgio 65900
Gl 5> gls cpl a8 ol (Ui A5 g g G5 bl
2 AV o) o Clie (Stures culps 4jo8 @l b
ol R oyt LY o)led iy b padld cul ol
0a3lS g (Sid 4 Jood Glise (p il Sh> (a3 ls
0a3s 93 opl g Cute (Sten 4l)l> SSI 5 TOL Jass
Cute (Simed idpe bylpd 0 ab 5 Ses Cio b
Oyt Bl LA 5 W oojleds slacudgl ol ol
i S & |y Camlas oyt Bpadls ol polis
YSI 5Skes o)l pasls b b jasls ol sl olts
2 DBl slacaieii 1 edgr dx )0 VAL 3gds diglj (gl
o9 Ll oM YSI [asls olul 1 eSS oyl
4 Cuglio yadld cp i Sl 3Ses g)lub oyt

_ LSS A Ceglie sl jadll g IS (g 9 (5 lalpd g 3 Sles (o (Stsen culps -V g
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 hiahest 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 filling period,
lower stomatal conductance and canopv temperature. and hiah values of chlorophyll
fluorescence, spike lenath, and bioloaical 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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