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Table 1. Pedigree of bread wheat genotypes used in the experiment

Genotype No Variety / Line

—

AFTAB
KS82142/2*WBLL1CMSA01Y00397T-040M-040P0Y-040M-030ZTM-040SY-4M-0Y-0SY
KS82142/2*WBLL1CMSA01Y00397T-040M-040P0Y-040M-030ZTM-040SY-21M-0Y-0SY
PASTOR//HXL7573/2*BAU/3/WBLL1PTSS02Y00023S-0Y-030ZTM-040SY-040M-19Y-0M-0SY
TC870344/GUI//TEMPORALERAMS87/AGR/3/2*WBLL 1 Cl\g§¢0 1Y00725T-040M-040P0Y-040M-030ZTM-040SY-33M-0Y-
KS82W418/SPN/3/CHEN/AE.SQ//2*OPATA/4/FRET2CMSA01M00316T-040Y-040M-030ZTM-040SY-040M-53Y-0M-0SY
WHEAR/KRONSTAD F2004CGSS04Y00106S-099Y-099M- 099Y-099M-13WGY-0B
QIMMA-8 CMSS93Y00332S-1AP-3AP-3AP-0APS-0AP
TC870344/GUI//ITEMPORALERAM87/AGR/3/2*WBLL1CMSA01Y00725T-040M-030ZTM-040SY-10M-0Y-0SY
FRET2*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/PFAU/WEAVER//BRAMBLINGCMSS05B00480S-099Y-099M-099Y -

O 00 1N U B W
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10 099ZTM-22WGY-0B
KAUZ//ALTARS4/AOS/3/MILAN/KAUZ/4/HUITES
1 FTICALINHIHSG.71/3/SERI4ICALINHIIHS61.71/5/2*KAUZI6IPASTORCMSS0SBODSS 1 -099Y-099M-099Y-0992 -
2WGY-0B
12 HAMAM-4/ANGI-2ICW02-00621-2AP/0TS-0AP-0AP-6AP-0AP
13 ATTILA*2/PBW65//KACHUCMSS05B000045-099Y-099M-099Y-099ZTM-1WGY-0B
14 PBW343*2/KUKUNA//SRTU/3/PBW343*2/KHVAKICGSS05B00261T-099TOPY-099M-099NJ-099NJ-6WGY-0B
15 KACHU#1/KIRITATI/KACHUCMSS06Y 00778 T-099TOPM-099Y-099ZTM-099NJ-099NJ-6WGY-0B
16 BABAX/KS93U76//BABAX/3/2*SOKOLLCMSA06MO00008T-024(PINBD 1 BHET)Y-040ZTM-026(PINBD 1BPOS) ZTY-
20ZTM-0Y-0
17 LAKHISH/4/NESTOR/3/HE1/3*CNO79//2*SERIIRBWG-2007-010G-0G-0G-0G-12G
18 PASTOR/4/NESTOR/3/HE1/3*CNO79/2*SERIIRBWG-2007-022G-0G-0G-0G-1G
19 GHK”S"BOW”S"//90-ZHONG87/4/NESTOR/3/HE1/3*CNO79//2*SERIIRBWG-2007-049G-0G-0G-0G-14G
20 GHK”S”BOW”S"//90-ZHONG87/4/NESTOR/3/HE1/3*CNO79/2*SERIIRBWG-2007-049G-0G-0G-0G-19G
21 BERKUT/MUU//DANPHE #1CMSA07MO00073T-050Y-040ZTM-040ZTY-31ZTM-010Y-02B-0Y
2 TILILA/JUCHI/4/SERI. 1B//KAUZ/HEVO/3/AMADCMSS06Y 00868 T-099TOPM-099Y-099ZTM-099Y-099M-8WGY-0B
’ ROLF07*2/5/REH/HARE//2*BCN/3/CROC_1/AE.SQUARROSA(213)//PGO/4/HUITESCMSS 06Y00926T-099TOPM-099Y -
099ZTM-099Y-099M-5WGY-0B
24 SUP152/BLOUK #1CMSS06B00033S-0Y-099ZTM-099NJ-099NI-3WGY-0B
25 MUTUS/AKURICMSS06B00451S-0Y-099ZTM-099Y-099M-3WGY-0B
Iy NAC/TH.ACI/3*PVNI3/MIRLO/BUC/A/2*PASTOR/S/KACHU/6/KACHUCMSS06BO0734T-099TOPY-0992TM-099Y-099M-
27 KIRITATI/WBLL1//2*BLOUK #1CMSS07Y00849T-099TOPM-099Y-099M-099Y-17M-0WGY
28 BAJ #1*2/WHEARCMSS07Y01201T-099TOPM-099Y-099M-099Y-15M-0WGY
29 FRET2*2/BRAMBLING//BECARD/3/WBLL 1*2/BRAMBLINGCMSS07B00560T-099TOPY-099M-099Y-099M-19WGY-0B
30 KACHU/BECARD//WBLL *2/BRAMBLINGCMSS07B00580T-099TOPY-099M-099Y-099M-10WGY-0B
31 KA/NAC//TRCH/3/VORB CMSA07M00443S-040M-0NJ-ONJ-10Y-OB
3 TACUPETOF2001*2/BRAMBLING/3/ KIRITATI//PBW65/2*SERL. 1 B/4/ND643/2*WBLL 1 CMSS08Y 00676 T-099TOPM-099Y -
099M-099NJI-099NI-2WGY-0B
3 THELIN/3/BABAX/LR42//BABAX/4/BABAX/LR42/IBABAX*2/5/KIRITATI/2*TRCHCMSS08Y 00756 T-099TOPM-099Y-
099M-099NJ-20WGY-0B
34 MUNAL*2/WESTONIACMSS08Y 00833 T-099 TOPM-099Y-099M-099NJ-099NJ-8WGY-0B
3 LERKE/5/KAUZ/3/MYNA/NUL//BUC/FLK/4/MILAN/6/PROGRESOF2007/7/KIRITATI/4/ 2*SERI.1B*2/
3/KAUZ*2/BOW/IKAUZ CMSS08B00400S-099M-099Y-25M-0WGY
36 KARIM
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Figure 1. Rainfall and minimum and maximum temperatures recorded during 2016-2017 growing season in Moghan
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Table 2. Analysis of variance for grain yield of bread wheat in rainfed and supplemental irrigation conditions
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Table 3.Combined analysis of variance for grain yield in bread wheat
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Table 4. Drought tolerance indices and mean of grain yield in wheat genotypes under rainfed and supplemental
irrigation conditions
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Table 6. Principal components analysis based on drought tolerance indices and grain yield under rainfed and supplemental irrigation conditions
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Figure 2. Biplot for drought resistance indices in 36 genotypes of bread wheat based on first two components
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Figure 4. Dendrogram of cluster analysis of 36 bread wheat genotypes based on grain yield under stress (Y's) and non-
stress (Yp) conditions and drought tolerance indices using Ward’s method
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Abstract

Among different environmental stresses, drought is of great importance that induces a highly
negative effect on crop production. In order to evaluate drought tolerance in dryland wheat
genotypes, 36 genotypes were studied in a randomized complete block design with three
replications under rainfed (drought stress&/land supplemental irrigation conditions during 2016-2017
growing season in Research Farm of Moghan College of Agriculture and Natural Resources.
Results showed that there are significant differences among genotypes for grain yield in both
rainfed and supplemental |rr|ﬂat|on conditions. Combined analysis of variance over two
experiments showed that drought stress S|gn|f|cantI%/ increased grain yield. Under supplemental
irrigation conditions, the ﬁenotypes 22, 34 and 21 had the highest grain yield by an average of
3.143, 3.089 and 2.921 t/ha and under rainfed condition, genotypes 20, 22 and 27 produced the
highest grain yield with an average of 2.647, 2.610 and 2.558 t/ha, respectively. In order to identify
drought tolerance genotypes, drought resistant indices such as tolerance index (TOL%, stress
susceptibility index (SSI), mean productivity (MP), geometric mean productivity (GMP), stress
tolerance index (STI?1 and yield stability index (YSI) were used. GMP, MP and STI indices were
highly correlated with grain yield under both stress and non-stress conditions. Therefore, they were
introduced as suitable indices to identify suEerlor_genotypes for both environmental conditions.
Based on principal component analysis and three dimensional graph, genotypes 22, 34, 33 and 15
were identified as drought tolerant genotypes and 7, 17, 14 and 1 were identified as drought
sensitive genotypes. Cluster analysis with Ward's method based on grain yield under supplemental
irrigation (Yp) and rainfed (Ys) conditions and drought tolerance indices divided the 36 genotypes
intoI four major groups. Therefore, this result was consistent by results from principal component
analysis.

Keywords: Brgad wheat, Supplemental irrigation, Drought stress, Grain yield, Drought tolerance
indices
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