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Evaluation of response of durum wheat (7riticum durum Desf.) lines to
terminal drought stress
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Table 1. Climatology data of Eslamabad-e gharb station over 2012-13 and 2013-14 cropping years

Ay b slgale S sra Ol e b3 sy 5 S0Le L3 4a8” Ko b3 glabe Kok
Months of (addeo) (:\Ji::ﬁ\.w 4> y3) (:\Ji::jl.u 4> y3) (;t,izu 4 y3)
growing Cumulative Average of maximum Average of minimum Average of mean
scason precipitation (mm) temperature (°C) temperature (°C) temperature (°C)
Y4y -4y ¥y -4y Y4y -4y Y4y -4y Y4y -4y ¥y -4y ARSI Y4y -4y
2012-13  2013-14 2012-13 2013-14 2012-13 2013-14 2012-13 2013-14
s 0.1 0 28.8 26.4 8.7 4.8 19.1 15.6
Sep — Oct
oLt 60.1 132.8 19 16.8 5.8 42 12 10.2
Oct — Nov
537 85.7 73.6 11.1 11 0.4 -0.2 5.5 5.1
Nov — Dec
3 49.8 522 8.5 7.9 -4.3 -4.4 1.6 1
Dec —Jan
e 69.2 78.4 12.8 9.2 -0.8 -3.9 5.3 2.1
Jan — Feb
Ll
Feb — Mar 13.6 97.1 15.4 15.1 0.1 0.8 7.5 7.8
TSIy 6.4 42.2 20.7 18.7 2.8 25 12.3 10.8
Mar — Apr
)| 49.5 25 21.3 25.5 6.8 7.8 14.3 16.9
Apr — May
sl = 0.3 3.7 30.6 31.2 10.7 10.8 21.5 21.6
May — Jun
s 0 0 36.6 36.7 14.8 15.5 26.9 26.9
Jun —Jul
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Table 2. Indices used for evaluation of drought tolerance of the studied genotypes in this experiment

el Cada Jsep &
Index Abbreviation Formula References
o SOl
e "’gj X MP MP= (Yp+Ys)/2 Rosielle and Hamblin (1981)
Mean Productivity
Jo e TOL TOL= Yp-Ys Rosielle and Hamblin (1981)
Tolerance Index
25 4y il sl SSI=[1-(Ys/Yp))/SI
o e . "” SSI [1-( Pl Fischer and Maurer (1978)
Stress Susceptibility Index
S . SI SI=1-(Ys/Yp) Fischer and Maurer (1978)
Stress Intensity .,
4 4 Lot sl STI= (Ys*Yp)/ (¥
S ankas STI (Ys*Yp) (Yp) Fernandez (1992)
Stress Tolerance Index J
\ . S GMP=V Ys*Y
Sogeb s GMP SP Fernandez (1992)
Geometric Mean Productivity
Slae jasls _
> s YI YI=Ys/Ys Gavuzzi et al., (1997)
Yield Index
Al ans DI DI= Ys*( Ys/Yp)/¥'s Lan (1998)
Drought Resistance Index
S 5 esls _ -
) A Jes e ATI ATI= [(Yp-Ys)/(Yp/Ys)[*VYs*Yp Moosavi et al., (2008)
Abiotic Tolerance Index
US4 Canles Ao s el ~
Stress Susceptibility Percentage SSPI SSPI=[(Yp-Ys)/(2* Yp)]*100 Moosavi et al., (2008)
Index
o L e s ails _ RToRe
P 4 R 2 Shos i et SNPI SNPIL=[(Ys+Yp)/(Ys-Yp)* Moosavi et al., (2008)
Stress/non-stress Production Index Yp*Ys*Ys]
Lo g i 3 Sl ails _ .
o g 278 A MRP MRP = (Ys/Ys)+( Yp/Yp) Hossain et al., (1999)
Mean Relative Performance
s 2 el — (VT 5 :
: . REI REI=(Ys/Ys)*( Yp/Yp) Hossain et al., (1999)
Relative Efficiency Index
K1l s 25 ¢ o s
Modified Stress Tolerance Index MSTIk1 MSTIk1= (Yp*/Yp?)*STI Naderi et al., (1999)
K1
K2 6l s i 4 oo ol
Modified Stress Tolerance Index MSTIk2 MSTIK2 = (Ys*/Ys?)*STI Naderi et al., (1999)
sl Rl jax -
- HAM HAM=2[(Yp*Ys)/(Yp+Ys)] Kristin et al., (1997)
Harmonic Mean
1alS sl
o o= Red Red=[(Yp-Ys)/(Yp)]*100 Farshadfar & Javadnia, 2011
Reduction
o S e RDI RDI= (Yp/Ys)/(Ys/ Yp) Fischer & Wood (1979)
Relative Drought Index
S Sl el
@b e o GM GM= (Yp+Ys)/( Yp-Ys) Moradi et al., (2012)
Golden Mean
SN fos S DTE DTE= (Yp/Ys)/(Ys/ Yp) Fischer & Wood (1979)
Drought Tolerance Efficiency
fﬁu 5)\'.\# etls YSI YSI= Ys/Yp Bouslama & Schapaugh
Yield Stability Index _ ~ (1984)
N TYI= (Yp/ Yp)+ (Ys/Y)
> Sas i fguns TYI Ahmadi et al., (2010)

Total Yield Index

=YIn+YIs

The cluster and biplot analysis were done by SPSS software.

335 Ses op the e S 53 5 V00
G 5 A e S 55 5 VY0 Laes
S s 5 0/AY 5 Shes o 2S5 G5O
Cmes Al olat| GI89 Cug) 4
o b AT by S5 Ll 8 o

.uct?a!SPSS Sle s Slealizal b oy 6L s sl ad o 4o Jald 6,leT o 4 o

s Sl 5 dals 03, Kl 5 S
Jb)‘jij\OJ\Mo)wo‘j&wfj
Q«w\ou\.@rﬁ\)‘? djub-jéyl.&}b

ol Lo 5 als ;JS.L“.:« wia\:.ﬂ

S ol il b S s 5 Y,) 55/8) ang

ra



IR Sl IV auls =Y o)las =YW o 95« £105 SO 7 S pdg R 4 phdn

STD 55 4 Josw el awbes 53
L Jools 110 lae ol il Lo /VF 5SSl
G123 gl a jesla pl Ol op i &S
S5 4 g8 Ol S 5 VW Ol
Sy 55 .Sl Lolamstl /Y Ol 4 G110
55 (GMP) (5550 0 swrlin ke Lasla
ol VF Glas Ol sl b VYF L g
5 (4/08) Olse op 28w G123 (i g) &5 s
il 1y (FVE) Ol op S GLIO0 (s 555
55 (YD 5 Shes Lasls 4 by e Slaslows
315 0L 1 Y e Col it L V/0r b
G5 S jatlh Ol ot
(G110 (58/0 4 50 Ol j0 o %S 5(G22(29/1
éi:’-q&:&ubw:)}ap.cﬁibéh}
NP e ol el b /YO Law g 55 (D)
(G70 (34/0 5 cp iw (G22 (23/1 5 o>
Ly Slaslbme j3 azils 1) DI o S
Sl (ATD) gt oo Lasls
5 el Cwwdh O/AY [l ol sl LOVY/YY
(G50 (61/26 5 Olye cp S (G189 (55/0
b ga L3Ity Gasla ol Ol o i
SSPI) 02/13) 25 4 Sl Aoy 25l
G189 esLi pl 3555 0/4+ Hlae Ol il b
O e o i (G53 (27127 5 cp S (73/0
sl |
4 A5 dpame Cowd (el 4l
Ly o/ Slas ol puil LY/AF Low 2o 235 8
G189 5 0ljm o S (G70 (53/2 S s oLz
oela gl amals 1) Ol o e ((22/8
LY/ o Koke (MRP) Lo e o 3 ,Shes

Ol 2l b LK 53 05 Y) 32/6) wils s Shes
Lo ol 53 5 HESS 53 5 WY b
Sl S e 5 ANG > Shee oy 2
s St gy S 5 T s G2 i)
G5 G110 5 85 & LS s o5 W/9F 3
Gl 5 Sos b i o (St 55 .20
SalS Ll alS w3 YP/0A L ge ol
Jead 2T (Sas 25 s 4l 5 Shes
Sl odd 5 55 W hesh pla s
Abid et al., 2016; Akbarabadi et al., 2015 ;)
axllas S5 )5 ¢ pumman (Kirigwi et al., 2004
i A5 S s als 5 Sles j2alS calis
(Gonzalez et al., 2010) Cwl ol u.'z)\j'f
S St s oS sl of Saass ool
g 2alS 5 LacS 1 (s e ol
SaS Sl O 9 ahaw 55 &l slded Ld o
Al Bl wls > Shes sl o tege
b
(MP) L st (530,40 Lals alul
ol il b S s 5 VPP 5 Shee 5Kk
L GI23 gl el S /W Hlas
5PN L GO sy s opthe Y
s ) Lo gie (5590 41 o oS LS o
Gt SSD 25 & Conles L ol
5 G70 Csg 4 (0/AY) 5 4 Sl
54 B (/A A 4 Sl 2eS
Josw atls bwge il Gl G189
VoY Slae ol L Y/YY s 45 (TOL)
G189 sl 4 Jood ot lh (2S5 3
4 Joo et i 5 /WY Ol 4
iy jolans B89 Ol 4 GT3 O i



Slads as Csos 8 5y sl Y G F b e i oY Jsis
Table 3. Pedigree and selection history of superior lines in the first group of cluster analysis
=

S RN )

BCRIS/BICUM//LLARETA INIA/3/DUKEM_12/2¥RASCON_21/4/1A.1D 5+10-6/2*WB881//1A.1D 5+10-

NUS/SULA//5*NUS/4/SULA/RBCE_2/3/HUV/CIT71/CII*2/5/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1

6/3*MOJO/3/AJAIA_12/F3LOCAL (SEL.ETHIO.135.85)//PLATA_13 CDSS04Y01238T-0TOPB-7Y-0M-06Y -

USDAS595/3/D67.3/RABI/CRA/4/ALO/5/HUI/'YAV_1/6/ARDENTE/7/HUI/YAV79/8/POD_9/9/ADAMAR_15

WID22241/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1/5/TARRO_1/2¥*YUAN_1//AJATIA_13/YAZI/3/SO

MOHAWK/3/SOMAT 3/PHAX_1//TILO_1/LOTUS_4/4/DUKEM_1//PATKA_7/YAZI_1/3/PATKA_7/YAZI_

SIMETO/4/DUKEM_1/PATKA_7/YAZI 1/3/PATKA_7/YAZI 1/9/INTER_4/3/MINIMUS/COMBDUCK_2//

ADAMAR _15/PLATA_18/3/SORA/2*PLATA_12//SOMAT _3/6/LIRO_3/LOTAIL_6/4/MUSK_4/3/PLATA_3/

INTER_4/3/MINIMUS/COMBDUCK_2//CHAM_3/7/CS/TH.CU//GLEN/3/GEN/4/MYNA/VUL/5/2*DON87/6

/8/SOMAT_3/PHAX_1//TILO_1/LOTUS_4/9/AVILLO_1/3/ISLOM_1/DUKEM_2//TARRO_3/7/ECO/CMH76

ISLOM_1/DUKEM_2//TARRO_3/5/CREX//BOY/YAV_1/3/PLATA_6/4/PORRON_11/6/YAZI_1/AKAKI 4/

AUK/GUIL//GREEN/7/TOSKA_26/RASCON_37//SNITAN/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1

S
Genotype Pedigree and selection history
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6/3*MOJO/3/ BISU_1/PATKA_3
CDSS04Y00362S-27Y-0M-06Y-4M-1Y-0B
238
CDSS04Y00888T-0TOPB-26Y-0M-06Y-2M-1Y-0B
g4l STORLOM/3/RASCON_37/TARRO_2//RASCON_37/4/D00003A/5/1A.1D5+10-
4M-1Y-0B
246 MOHAWK/10/PLATA_10/6/MQUE/4/USDAS573//QFN/AA_7/3/ALBA-
D/5/AVO/HUI/7/PLATA_13/8/THKNEE 11/9/
CHEN/ALTAR 84/3/HUI/POC //BUB/RUFO/4/FNFOOT
CDSS04SH00022S-20Y-4M-5Y-1M-1Y-0B
g50
//ALBIA_1/
ALTAR 84/3/SNITAN/10/ MINIMUS_6/PLATA_16//IMMER/3/SOOTY_9/RASCON_37
CDSS04B00316T-0TOPY-13Y-0M-3Y-0M-3Y-0B
293
MAT 4/
INTER_8/4/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1
CDSS06Y00646T-0TOPB-24Y-0M-4Y-1M-0Y
g105
1
CDSS05B00784T-0TOPY-22Y-0M-2Y-4M-0Y
gll6
CHAM 3
/7/CS/TH.CU//GLEN/3/GEN
/4/MYNA/VUL/5/2*DON87/6/2*BUSCA_3/8/SOMAT_3/PHAX_1/TILO_1/LOTUS_4
CDSS06Y00759T-0TOPB-38Y-0M-2Y-4M-0Y
g123
/
CREX/ALLA/5/SOMAT 4/INTER 8
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gl157
/2*BUSCA_3
A.722//
BIT/3/ALTAR84/4/AJAIA_2/5/KJOVE_1/6/MALMUK 1/SERRATOR 1
CDSS06Y00410S-54Y-0M-4Y-2M-0Y
g159
SOMAT 3/3/
CDSS06Y00514S-37Y-0M-4Y-1M-0Y
199 PLATA_ 10/6/MQUE/4/USDAS573//QFN/AA_7/3/ALBA-

D/5/AVO/HUI/7/PLATA_13/8/THKNEE_11/9/CHEN/ALTAR 84/3/HUI/POC/BUB/RUFO/4/
FNFOOT/10/SOMAT_4/INTER_8
CDSS05B002708-25Y-0M-3Y-2M-0Y
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Table 4. Mean, standard deviation, maximum, minimum, mean of check, mean and no of superior lines

= oSSk
el oY s Jéu Ll Sl dals slay sy yarla bl 5 glaY
() 5n
. Check Meaniof T
Index*  Grand mean Min. Max. (Saii) superior Superior lines
lines
Yp 8.55+1.05 597 11.05 833 1031 50,38,46, 123,157, 81, 41,39,91,93,29,90,199,56,183
Ys 6.32+0.77 3.64 8.15 6.54 7.65 22,192,116, 123,105,197, 199,31, 125, 191, 126, 124, 41, 93, 127
MP 7.44+0.77 491 9.20 7.43 8.71 123,50, 46, 38,41, 199, 116,93, 29, 105, 159, 157, 197, 191, 22
TOL 2.22+1.01 0.13 4.66 1.79 0.54 189, 115,22,31, 202, 98, 192,7, 62, 160, 144, 124, 211, 14, 32
SSI 0.98+0.38 0.08 1.97 0.82 0.28 189, 115,22,31,202,192,98, 124, 7, 144, 211, 160, 127, 62,125
STI 0.74+0.15 0.31 1.13 0.75 1.01 123, 50, 199, 116, 46, 41, 38, 93, 105, 29, 159, 197, 22, 191, 157
GMP 7.34+0.76 4.74 9.09 7.38 8.60 123,50, 199, 116, 46, 41, 38, 93, 105, 29, 159, 197, 22, 191, 157
YI 1.00+0.12 0.58 1.29 1.03 1.21 22,192,116, 123,105,197, 199, 31, 125, 191, 126, 124, 41, 93, 127
DI 0.75+0.16 0.34 1.23 0.81 1.05  22,192,31, 125,124,127, 126, 144, 197, 23, 115, 105, 211, 98, 12
ATI 12.21+589 055 26.61 9.75 2.84  189,115,202,31,22,98,7, 62,160, 192, 14, 144, 211, 124, 32
SSPI 13.02+5.90  0.73  27.27 1044 3.16  189,115,22,31,202,98,192,7,62, 160, 144, 124,211, 14,32
SNPI 3.84+0.90 2.53 8.22 3.89 599 189, 115,22,31, 192,202, 98, 124, 144, 125, 127, 7,211, 12,32
MRP 2.00+0.21 1.30 247 2.01 234 123,50, 199,46, 116,41, 38,93, 105, 29, 159, 22, 197, 157, 191

REI 1.01£0.20 0.42 1.53 1.01 1.37 123,50, 199, 116, 46, 41, 38, 93, 105, 29, 159, 197, 22, 191, 157

MSTIk1 0.79+0.33 0.16 1.76 0.71 1.44 50,123, 46, 38, 41,157, 199,93,92,116,159, 39, 105, 56, 183
MSTIk2 0.79+0.32 0.10 1.71 0.80 143 123,22,116, 199, 105,41, 192, 197, 93, 191, 46, 29, 159, 125, 50
HARM 7.24+0.76 4.58 8.98 7.33 8.50 123,116,199, 41, 46,50, 93, 105, 29, 38, 159, 22, 197, 191, 192
Red 2537£9.92 210 51.09 2145 723  189,115,22,31,202,192,98, 124, 7, 145, 211, 160, 127, 62, 125
RDI 1.01+0.13 0.66 1.32 1.06 0.78 189,115, 22,31, 202, 192, 98, 124, 7, 145, 211, 160, 127, 62, 125
GM 9.66+10.47 291 9423 833 3.74 189,115, 22,31, 202,192, 98, 124, 7, 145, 211, 160, 127, 62, 125
DTE 74.63£9.92 4891 97.90 7855 5746 189,115,22,31,202,192,98,124,7, 145,211, 160, 127, 62, 125

sl ok 81 Y gl 5o s e ls JulS Ol e
*The full names of the indices are presented in Table 2.
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Table 5. Means and number of lines included in each group of cluster analysis

oL Ver £ Yoy 8 Yoy S oy S des S Fos S
Indices Groupl Group2 Group3 Group4 Gropu5 Groupb6
Yp 10.28*  9.15 9.32 8.41 7.01 6.54
Ys 7.32 6.92 4.82 6.13 5.74 3.85
MP 8.80 8.04 7.07 7.27 6.37 5.20
TOL 2.96 223 4.49 2.27 1.27 2.68
SSI 1.10 091 1.86 1.03 0.68 1.58
STI 1.03 0.86 0.62 0.71 0.55 0.35
GMP 8.67 7.94 6.70 7.17 6.33 5.02
YI 1.16 1.09 0.76 0.97 0.91 0.61
DI 0.83 0.84 0.39 0.71 0.75 0.36
ATI 18.99  13.08 22.29 12.11 591 10.00
SSPI 17.33 13.04 26.29 13.30 7145 15.70
SNPI 3.70 4.10 2.66 3.60 4.44 2.61
MRP 2.36 2.17 1.85 1.95 1.73 1.37
REI 1.39 1.17 0.83 0.95 0.74 0.47
MSTIkI 149 1.00 0.74 0.69 0.37 0.21
MSTIk2 1.38 1.05 0.36 0.67 0.46 0.13
HARM 8.53 7.85 6.35 7.08 6.29 4.85
Red 28.58  23.69 48.29 26.71 17.69 41.05
RDI 0.97 1.03 0.70 0.99 111 0.80
GM 6.34 10.54 3.15 7.17 18.38 3.87
DTE 7142 76.31 51.71 73.29 82.31 58.95
Y dlaas 68-+aals
44 4 24 2
No of lines 68+Check

.,\‘I:L.:kfdjlzb)jﬂ yué‘f‘/ﬁj o}ﬁcw‘a&ia.l:.ZSJa}L@Iﬂ)ASst)‘y

*

*The underlined values refer to superior group for the related index

RO PRT-PUR L G PRSP P WL P

*The full names of the indices are presented in Table 2.
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Figure 1. Cluster analysis diagram using UPGMA method and Euclidean distance for classification of
the studied durum wheat lines based on drought tolerance indices
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Table 6. Correlation of drought tolerance indices and grain yield of both normal and terminal drought

conditions
Lo ast L ey dama 3 Shos S e 3 Shae
Indices Grain yield (normal environment) Grain yield (stressed environment )
MP 0.890" 0.785"
TOL 0.720" -0.331"
SSI 0.544" -0.527"
STI 0.839" 0.839"
GMP 0.840" 0.843"
Y1 0.416" 1.000"
DI -0.100 0.858™
ATI 0.844™ -0.128
SSPI 0.720" -0.3317
SNPI -0.396" 0.524™
MRP 0.843" 0.840"
REI 0.839" 0.839"
MSTIK 1 0.949™ 0.612°
MSTIK?2 0.619" 0.944"
HARM 0.781" 0.8917
RED 0.544" -0.527""
RDI -0.544" 0.527"
GM -0.430" 0.242"
DTE -0.544" 0.527"

*The full names of the indices are presented in Table 2.
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Table 7. Amount and vectors of drought tolerance indices for superior group of wheat lines

ails
Indices PCl1 P_Q
Yp -0.582 -0.812
Ys 0.261 0.965
MP 0.999 -0.033
TOL 0.225 -0.973
SSI 0.152 -0.988
STI 0.948 0.317
GMP 0.948 0.319
YI 0.261 0.965
DI -0.004 1.000
ATI 0.308 -0.950
SSPI 0.225 -0.973
SNPI -0.109 0.987
MRP 0.961 0.276
REI 0.948 0.317
MSTIk1 0.845 -0.531
MSTIk2 0.519 0.853
HARM 0.802 0.594
Red 0.152 -0.988
RDI -0.152 0.988
GM -0.202 0.956
DTE -0.152 0.988
o pols
Eigen values 7.06 13.85
ooy 5l e s
Percent of variance 33.62 65.98
e ol
Cumulative variance 99.60 65.98

*The full names of the indices are presented in Table 2.
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Figure 2. Biplot of first and second components of principal component analysis according to drought
tolerance indices
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Introduction:

The main production site for durum wheat is the dry Mediterranean regions
and achieving high grain yields is the main goal for durum wheat cultivation. This
crop is mainly grown in warm, temperate and temperate-warm zones of Iran. On
the other hand, drought stress, especially terminal drought stress (TDS), is one of
the most important factors limiting cultivation of wheat in various environments
(Kilic & Yagbasanlar, 2010). TDS usually occurs during the grain filling period in
the Mediterranean countries (Golabadi et al., 2006). Generally, drought resistance
i1s an unpredictable and complex trait whose effects depend on growth stage of
crop. Lack of drought tolerant cultivars and occurrence of drought periods during
wheat growing season are the main causes of fluctuation in wheat productivity in
Iran. Drought resistance indices are widely used by researchers for the screening
and selection of drought tolerant wheat genotypes (Bennani et al., 2017). Desirable
indices should show high correlation with grain yield (GY) under both normal

irrigation and TDS conditions. Thus, this study was conducted to identify high-
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yielding and terminal-drought adapted durum wheat genotypes using drought
tolerance indices under temperate climatic conditions of Kermanshah province.

Material and Methods:

The 154 durum wheat lines obtained from International Maize and Wheat
Improvement Center (CIMMY T) along with Saji cultivar as check were investigated
under normal irrigation and TDS conditions at Islamabad Agricultural Research
Station across 2013-14 and 2014-15 cropping seasons. Each plot consisted of 2
rows, 2m in length with 32.5cm row spacing. Seed density was considered 450
seeds per m?. Sowing was done by hand. Irrigation cut was at booting stage (Z =
4.5) of crop. The grain yield (GY) (Kg/ha) of the two years was used to calculate
21 drought tolerance indices including MP, TOL, SSI, STI, GMP, YI, DI, ATI,
SSPI, SNPI, MRP, REI, MSTIk1l, MSTIk2, HARM, Red, RDI, GM, and DTE.
The cluster analysis and biplot graphs construction were done using SPSS and
SYSTAT 13 software respectively.

Results and Discussion:

The mean GY under normal irrigation and TDS conditions was 8.550 and 6.320
ton/ha, respectively. It showed that drought stress caused a 26.1% reduction in GY.
The lines exhibited high variation for GY as it was reduced under TDS condition.
All indices, excluding DI and ATI, showed high correlation with GY under both
normal and TDS conditions. High variation was observed among the studied lines
for GY and drought resistance indices. The desirable drought tolerance indices for
the identification of drought tolerate genotypes were MP, MRP, GMP, REI, STI,
HARM, MSTk2 and YI. The cluster analysis by using UPGMA method and square
of Euclidean distance classified the evaluated lines into six groups. According to
the drought resistance indices and the yield performance in the both environments,
the 12 genotypes consisting of G29, G38, G41, G46, G50, G93, G105, G116, G123,
G157, G159 and G199 were assigned to first group, which showed remarkable
advantages over other groups. The results of the principal component analysis
indicated that G116, G199, G41 and G123 lines were the best genotypes under
TDS and normal irrigated conditions. The G29 and G157 lines were among the

superior lines with less resistance to TDS but suitable for optimal conditions,
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whereas G105, G93 and G159 lines were relatively resistant to TDS with low yield
under normal irrigation. Totally, four genotypes including G41 (STORLOM/3/
RASCON 37/ TARRO 2// RASCON_37/4/...), G116 (SIMETO/4/ DUKEM _1//
PATKA 7/ YAZI 1/3/ PATKA 7/...), G123 (ADAMAR 15/ PLATA 18/3/
SORA/ 2*PLATA 12// SOMAT 3/6/...) and G199 (PLATA_10/6/ MQUE/4/
USDAS73// QFN/AA_7/3/ ALBA-D...), particularly G116 line, showed potential
as candidates to be released as new cultivars, and recommended to wheat growers
experiencing TDS conditions. At least a screening period for the crop materials
under TDS condition prior to using them in studies under normal and TDS
conditions is highly recommended to wheat breeders.

Keywords: Drought tolerance indices, Cluster analysis, Durum wheat lines
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