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2- Tolerance Index
5- Harmonic Mean
8- Yield Index

1 Mean Productivity

4- Geometric Mean productivity
7- Yield Stability Index

10- Drought Index

13- Stress Susceptibility Normal Percentage Index

11- Abiotic Tolerance Index

3 Stress Tolerance Index

6- Stress Susceptibility Index

9- Relative Drought Index

12- Stress Susceptibility Percentage Index
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Figure 1. Rainfall, minimum and maximum temperatures during growing season (2017-18) in Gachsaran station
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Table 1. Pedigree of studied durum wheat lines in rainfed and supplementary irrigation conditions

i Eaind
) Dehdasht (control)
v SORA/2*PLATA_12/3/SORA/2*PLATA_12//SOMAT_3/4/AJAIA_13/YAZI//DIPPER_2/BUSHEN_3CDSS02B00849T-0TOPB-0Y-
O0M-7Y-2M-04Y-0B
v NUS/SULA//5*NUS/4/SULA/RBCE_2/3/HUI//CIT71/CII*2/5/ARMENT//SRN_3/NIGRIS_4/3/CANELO_9.1CDSS04Y00888T-
0TOPB-26Y-0M-06Y-2M-1Y-0B
¥ Arislahn-8//Bidral/MikilCD03-0318-TA-3AP-0AP-4AP-0AP-3AP-0AP
o Quarmal/Gbch-2//Terbol97-41CD04-1055-T A-4AP-0AP-1AP-0AP
5 CMB829/Cando cross-H251CD02-0977-T-2AP-0TR-1AP-0AP-5AP-0AP-3AP-0AP
WID22248/10/LD357E/2*TC60//JO69/3/FGO/4/GTA/S/SRN_1/6/TOTUS/7/ENTE/MEXI_2//HUI/4/Y AV_1/3/LD357E/2*TC60//J069/
v 8/SOMBRA_20/9/JUPARE C 2001/11/PORTO_6/GREEN

_38/3/SOMAT _3/PHAX_1// TILO_1/LOTUS_4CDSS06Y00652T-0TOPB-27Y-0M-2Y-4M-0Y

1A.1D 5+1-06/3*MOJO//RCOL/3/SNITAN/SOMAT_3//FULVOUS _1/ MFOWL_13/10/AVILLO_1/3/CANELO_8//SORA/2*PLATA _
A 12 /9/ USDA595/3/D67.3/RABI
/ICRA/4/ALO/S/HUI/Y AV_1/6/ ARDENTE /7/HUI/Y AV79/8/POD_9CDSS06Y00568S13Y -0M-1Y-2M-0Y

BICHENA/AKAKI_7/4/LIS_8/FILLO_6/3/FUUT//HORA/JOR/5/Y AZI_1/AKAKI_4//SOMAT_3/3/AUK/GUIL//GREEN/6/MUSK
a _1//ACO89/FNFOOT_2/4/MUSK_4/3/PLATA_3//CREX/ALLA/5/0LUS*2/ILBOR//PATKA_7/YAZI_1CDSS06Y00389S-20Y-0M-

4Y-2M-0Y
AJAIA_12/F3LOCAL(SEL.ETHIO.135.85)/PLATA_13/3/GUANAY/4/SOMAT_3/PHAX_1//TILO_1/LOTUS_4/5/CAMON_5//

HUI/YAV79CDSS05B00579T-0TOPY-22Y-0M-1Y-4M-0Y
AR} GUAYACAN INIA/POMA_2//SNITAN/4/D86135/ACO89//PORRON _4/3/ SNITAN CDSS02B00562S-0Y-0M-2Y-1M-04Y-0B

VY

CBC 509 CHILE/6/ECO/CMHT76A.722//BIT/3/ALTAR 84/4/AJAIA_ 2/ 5/KIOVE_1/7/AJAIA _12/F3LOCAL(SEL.ETHIO.135.85)//

PLATA _13/8/SOOTY_9/RASCON_37//WODUCK/CHAM_3 CDSS02B00 596S-0Y-0M-5Y-1M-04Y-0B

MINIMUS/COMB DUCK_2//CHAM_3/3/CANELO_9/9/USDA595/3/ D67.3/ RABI//CRA/4/ ALO/5/HUI/Y AV_1/6/ARDENTE/7/HUI/
W YAV79/ 8/POD_9 /10/ TARRO_1/2*YUAN_1//AJAIA_13/ YAZI/3/SOMAT_4/ INTER _8/4/ARMENT//SRN_3/NIGRIS_4
/3/ICANELO_9.1 CDSS06Y00416S-10Y-0M-1Y-3M-0Y

\\s TRIDENT/3*KUCUKCDIB02Y00011T-B-4B-3Y-3B-3Y-2B-1Y-5B-1Y-1B-0Y

" AVTA/YAZI_1//GREEN/SOMO/6/AJAIA_1/EUDO//PLATA_6/4/BUTO//SCOT/MEXI_1/3/PLATA_8/5/ISLACDSS05B00584T-
0TOPY-26Y-0M-2Y-4M-0Y

V4 Icarhani ICD01-0946-C-7AP-TR-4AP-0TR-1AP-0AP-4AP-0AP-3AP-0AP

\\% Secondroue ICD06-1287-0AP-0AP-6AP-0AP-4AP-0THTD

A Icambel ICD06-0279-0AP-2AP-0AP-1AP-0THTD
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Table 2. Combined analysis of variance durum genoteps for grain yield in rainfed and supplementary irrigation

conditions
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Table 3. Comparison of durum wheat genotypes mean yield (Kg/hec) based on drought tolerance indices
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Table 4. Analysis of variance for drought tolerance indices in durum wheat genotypes
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Table 5. Factor loadings, Eigen values, expressed present of variance and cumulative present of variance after varimax rotation for drought tolerance indices in durum wheat
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Table 6. Simple correlation coefficient between mean yield of durum wheat in rainfed and supplementary irrigation

conditions and drought tolerance indices
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Figure 2. Grouping of durum wheat genotypes according to drought tolerance indices and grain yield
under rainfed and supplementary irrigation condition using Ward Minimum Variance Method
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Table 7. Groups mean, mean deviation of each group from total mean and standard deviation of mean for the indices investigated in durum wheat genotypes
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Figure 3. Grouping of durum wheat genotypes based on yield in rainfed, supplementary irrigation and STI index
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Figure 4. Grouping of the studied genotypes using first and second factors based on toleranc indices
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Abstract

In order to evaluate the drought stress tolerance of durum wheat genotypes, an experiment was
conducted at Gachsaran Dryland Research Center, Iran during 2017-18. A total of 18 durum wheat
genotypes were studied in a randomized complete block design with four replications under rainfed and
supplementary irrigation conditions. The results of combined analysis of variance showed that
supplementary irrigation significantly increased grain yield. In supplementary irrigation condition, the
genotypes 16, 17 and 18 and in rain fed condition the genotypes 4, 16 and 17 had the highest grain yield
per hectare. The stress tolerance indices were calculated based on yield of genotypes in rain fed and
supplementary irrigation conditions. With considering of significant positive correlation between grain
yield in the rain fed condition (YS) with relative drought index (RDI), mean productivity index (MP),
stress tolerance index (STI), yield index (Y1), geometric mean productivity index (GMP), new drought
resistance index (DI), improved stress tolerance index (MSTI), non-Stress Environmental Stress Index
(SNPI) and harmonic Mean Index (HARM), these indices are suitable for identification of stress tolerant
lines. Stress susceptibility index (SSI), yield stability index (YSI), abiotic stress tolerance index (ATI) and
stress sensitivity percentage index (SSPI) did not play a significant role in the differentiation of
genotypes. On the other hand, there was a significant positive correlation between grain yield in
supplemental irrigation with TOL, MP, YI, MSTI, SSPI, ATI, SSI and STI. Grouping of genotypes using
cluster analysis method showed that the genotypes were classified into four distinct groups and genotypes
4,16 and 17 were in the fourth group with the highest tolerance indices compared to the other. Genotypes
7, 8 and 10, which had the lowest yield and also the lowest amount for the most indices, were identified
as the most susceptible to drought stress. The results of factor analysis confirmed the above results.
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