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1- Stress Tolerance Index (STI)
4- Stress Susceptibility Index (SSI)
7- Stress Non-Stress Production Index (SNPI)

2-Geometric Mean Productivity (GMP) 3- Harmonic Mean (HARM)
5- Relative Decrease In Yield (RDI)

6- Stress Susceptibility Percentage Index (SSPI)
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Table 1. Grain yield under non-stress condition and water stress at flowering and seeding stages

(S 5 p )5 5kS) rdaws 29 53 il > Slae . 5ol
izl 15 L5 o 5 Bl i o bulyd ~ e
VOYA/-® SAY/YC ™ Pl \
\YA-/.° ANV TR o coxe e Y
v/ P YV Yrvvd Mecl1 ¥
Veov/. P S VAEY™ ol ¥
v/ P VAA /¥ veon/-© £ By oo 0
\OAY/-2 \YeAE yevye (" 5

5l gl ime alds /0 Jlen] paw (3 Syniie By 5 Bl ()b gl nSle e yp )

. N o)lae S5l p6)] (23 S Al yo )3 ol G5 )3 Cunglio slapadll ( (Sted calps Y Jgix
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Figure 1. Three dimensional plots of cultivarsusing STI, MP, GMP, Yp and Y's under stress at flowering stage
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Figure 3. Three dimensional plots of cultivars using

STI, MP, GMP, Yp and Y s under stress at seeding stage
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Figure 4. Biplot diagram of nine drought tolerance indices and six spring safflower cultivars based on first two components

under stress at seeding stage
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Table 4. Estimation of cultivars susceptibility under water stressat flowering stage by drought tol erance indices

45) STI 45) SNPI 43,  SSPl 45) RDI 45, HARM 45, GMP 43, MP 45,  TOL 4, SS 45) k;ﬁa ) kg/ﬁa 5
¥ Niray [ \YYo/s o \r 724 o <INy ¥ AR VAN ¥ AN ¥ VY o VFY- [ VY [ SAYIY Y YIVY pi
4 <[\YA 4 AY-/¥ Y ya/vs s <[FAY s £AYNA s INAYAR s V- YO/A Y ARTZN 4 VYN 4 RV s VY. o oo
Y <[F0) Y \¥-0/5 5 YA/A ¥ +IAYA Y W&« /A Y Aaal s AN 5 Yooy ¥ VY Y VY'Y s YYYY Mecl1
Y <[fO¥ Y VALY \ yi/fa \ VYY s VWAY/N Y WYF Y VAY/D \ AOAY ) <IYA Y QAY/Y ¥ VAYY olelyd
[ AN ¥ VYay/¥ Y YY/¥5 Y VAN [ Voo NA [ ARR Y [ WASIY A avely Y -[20 ¥ VMY A AV 5 By o
\ <IVY¥ \ AR ¥ Yo /¥y A VIVEY \ \ENY/S \ ANAN \ VAVO/A ¥ AAATA Y <IA¥ \ \Y-A \ Y¥YY L

S & Jozd calisee (gl el 1 eslatwl b (gandily (i 1 bl Cuwlus ppess —0 Jod>

Table 5. Estimation of cultivars susceptibility under water stress at seeding stage by drought tolerance indices
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Table 6. Correlation coefficients between drought tolerance indices under stress at seeding stage
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Table 7. The two first components values for yield under non-stress condition, water stress at seeding stage and drought tolerance indices
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Abstract

Drought as one of the most important environmental stresses causes serious threats in
amount and efficiency of crop productions. To evaluate drought resistance by using drought
tolerance indices in safflower varieties, a research was conducted at the Research Farm of Bu-
Ali Sina University. Experiment was planed as split-plot on the basis of randomized complete
block design with three replications. Irrigation treatment as the main factor was including three
levels, such as without stress (control), cut off irrigation at 50% of flowering stage to maturity
(flowering stress) and cut off irrigation from the onset of seeding stage to maturity (seedin
stress). Six cultivars of safflower including Pl, loca Ajabshir, Mecl1, Faraman, local Zarghan
and Sina were compared in three levels of irrigation treatment. The results of correlation
anaysis between drought tolerance indices and grain yield indicated that MP, GMP, STI, SNPI
and HARM in flowering stress, and GMP, MP, STl and HARM were suitable to select high
yield cultivars in seeding stage. Sina were identified as the most tolerant cultivars, while local
Zarghan6 and local Ajabshir were sensitive cultivars under two stress conditions. The above
g‘?l mgds e/;v’slrg also confirmed by the results from biplot and three- dimensiona graph of MP,

an .

Keywords: Drought tolerance indices, Flowering, Grain yield, Principal component analysis,
Seeding
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