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Evaluation of Autumn Sown Genotypes of Safflower (Carthamus tinctorius)
for Tolerance to Drought Stress
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Table 1. Names and origins of autumn sown genotypes of safflower for evaluation of
drought tolerance

S, elida

Genotype Origin

678 USA

753.2 USA

Arak 2811 Iran

562 Afghanistan

532 Spain

582.1 Kazakhstan

IL111 Iran

622.2 Turkey

633.2 Iran

634.2 Syria

581 Kazakhstan

572.9 Unknown

633.1 Iran

642.2 Iran

772.1 USA

0550 K I8 o 55 5 S i 4 oo sla el 5 4l 3 Shes - Jgul

Table 2. Seed yield and drought tolerance indices for autumn sown genotypes of

safflower

Genotype  Yp (g/plot) Ys (g/plot) STI MP GMP HM TOL SSI DRI
678 624.14 383.86 0.574 504.00 489.47 47536 240.28 1.18 -0.42
753.2 598.73 244.92 0.351 421.83 38294 347.63 353.82 1.82 -1.27
Arak 2811 567.66 433.20 0.589 500.43 495.89 49140 13446 0.73 0.64
562 665.37 383.04 0.610 52420 504.84 486.19 28233 130 0.25
532 767.97 455.01 0.837 61149 591.13 57145 31296 125 -0.63
582.1 636.00 445.46 0.679 540.73 532.27 52394 190.54 092 0.09
IL111 804.05 620.78 1.196 71242 706.50 700.63 183.27 0.70 0.20
622.2 639.40 340.98 0.522 490.19 466.93 444.77 29843 1.43 0.07
633.2 548.49 450.22 0.591 49936 496.93 49452 98.27 055 049
634.2 598.37 467.00 0.669 532.68 528.62 52458 13137 0.67 -0.08
581 44421 244.65 0.260 34443 329.66 315.52 199.56 1.38 -0.07
572.9 556.33 356.05 0.474 456.19 445.06 43421 200.28 1.11 -0.48
633.1 653.61 534.13 0.836 593.87 590.86 587.86 119.48 0.56 0.56
642.2 721.61 635.97 1.099 678.79 677.44 676.09 85.64 036 0.96
772.1 866.28 542.83 1.126  704.55 685.74 667.43 32345 1.15 -0.31

Yp: Yield in non-stress condition; Ys: Yield in stress condition; STI: Stress Tolerance Index; MP: Mean
Productivity; GMP: Geometric Mean Productivity; HM: Harmonic Mean; TOL: Tolerance; SSI: Stress
Suceptibility Index; DRI: Droght Response Index.
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Table 3. Correlation coefficients between drought tolerance indices for autumn sown
genotypes of safflower

Ys STI MP GMP HM TOL SSI DRI
Yp 0.699™ 0.880: 0.915: 0.877:: 0.838: 0.304 -0.130  0.000
Ys 0.946 0.928 0.956 0.974 -0.469 -0.794™  0.581
STI 0992 09937 098"  -0.173 -0.559° 0372
MP 0.996™ 098"  -0.105 -0.515" 0327
GMP 0.997"  -0.190 -0.578" 0392
HM -0.263 -0.646™  0.445
TOL 0.897"  -0.774"
SSI -0.802"

.‘.\ }.-b JL}\CE»):)\:&A%JJQI**}*

* and **: Significant at probability levels of 5% and 1%, respectively.

For abbreviations see Table 2.
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Table 4. Regression analysis between seed yield in drought stress condition
(dependent variable), seed yield in non- stress condition and days to flowering

(independent variables) in autumn sown genotypes of safflower

Al 35T,

tluie

e ol O e P
PRTRUE!
Variable Parameter Standard Coefficient of
. tvalue  Pr> |t L
estimate error determination
Intercept 3650.46 1494.80 244 0.03 0.61
Yp 0.55 0.20 2.80 0.02
DTF -17.21 6.93 -2.48 0.03

(AU G g, sl 5 25 Osb Ll 3 45 Sles 5 5 4 :DTF 5 Y,

Yp and DTH: Seed yield in non-stress condition and days to flowering, respectively.
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Fig. 1. Discrimination of autumn sown genotypes of safflower based on seed yield in
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yield/predicted yield in drought stress condition regression line

Y¥a



WA Jlo OF o 5led TV=) a7 3 9 g (88154 dlxa”

5642.2 633.1 AL111 532 5 &5le o)
GG 5 (uueg S A dibte 4 laze) 772.1
SRS s s e VL s Shee (sl
aibate 4y ae) 634.2 55821 5 (55 Ogb
2L e ghls sl b ey S C
Lo 53 S8 ol ol i (25 Lyl 12
e, S mls b ool laad jo sls
S el 5y J0 3
23, Nes b p9> (ol il g s
plw 5350 DRI 5 (YS) s bl 5
SSI (YP (sla ke ol b 35 e el o
Sldie lyls e 31 ks s 0 DRI 3 TOL
HM GMP STI @ Cvess 5 55 55 30e
Bl o33 ol adlza plul ol 3 MP
by osllas Ll 5 53 4SS s plaze |
iz (255 Sl S 4 bl YL s Ses
O gl (Y0 08) (hnw 9 sl gl G o
Sl sla mY 5 (Sas a feos L)
ol 4l 3o 93 (K I8 oy slaen g Sl ok
GMP MP STIYS YP , = Jyl
331y Sl 3l d—s 344 SSI 5, TOL
JS 51 oy aVY g L sl adl 3o s ozl
3GMP MP (YS (YP La ke ol o5
sy el b o 568 5 gyl STI
A5 Joly Ol as e dge 0l
b5 555 dS G 55 s b e

4A (Golparvar and Pirbalouti, 2008)

93 an b e Laesls |87 Ol i Sl s

S5 Ol i 51 am ;5 PO/0 L5 5 sl adl 5o

642.2 Gla 55 005 ol Csb SRy
562 (Arak 2811 633.2 582.1 633.1
o sl Oy S 5 o 5L 55581 56222
o2l 53 L5 DRI a5t ls ite e sl s
S bl sy bl s Sles dlac 55
o (o ey 3 St Ol Sl ST (S
ol (S 5 4 S s 05
L 5L s Arak 2811 5g) A
559 OF S akols oy i 615 ¢ g S
ol bl i 5 0 el Ol e
5 5563 sues 8D adilate 55 (3 555
Ll
7 S s WV ] WP U1 P R
4_‘:6\_?.;16&_;@;_@@ sla_asLi
S )3 4278 Jgl ol add 50 55 (0 Jgu)
5 Amsls 5 1y Laesls 53 3 o go g 45 1S
g Dlarasly Laadl ga opl a5 das o 0L
S d g e an |y Laesls j3 55 ge
e Laesls o 5 4 o gl ol s
adl oy .Coul slazel LB 5, S 0e (glaadl e
STIYS (YP (sla pie oy b sl o
i Jldie oS DRI 3 MP HM GMP
340 Ccde (Ol i Jooss odiasOlis OT
e 48 TOL 5 SSI sla jasls g b Js
Al s (i ol e 0T S
szig)ﬁ ©3de Hldas L;\)\JJ_@;:ACBJ\
sl ol il 3o s 51 ol 061 4 s
S 53 Jramezo pl3) bl (] 1y kit
ol ) s B 15 o e



O P P ) B IS '

S 55 Glp (S 4 Joos lajas s bl ol Slaadl e 4 4525 -0 s
055k K K
Table 5. Principal components analysis based on drought tolerance indices for autumn
sown genotypes of safflower
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Component Eigen Cumulative o
values  proportion Drought tolerance indices i 4 Joss gla jasls
YP  YS STI _MP GMP HM TOL SSI DRI

1 6.36 0.706 0303 0394 0385 0380 0388 0.393 0.151- 0.290- 0219
2 2.36 0969 0416 -0.056 0,145 0.185 0.131 0.084 0.590 0428 0.462-
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Fig. 3. Biplot of the first two principal components based on seed yield in drought stress

and non-stress conditions and drought tolerance indices for autumn sown genotypes of
safflower
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Fig. 4. Dendrogram of cluster analysis based on seed yield in drought stress and non-stress conditions and
drought tolerance indices for autumn sown genotypes of safflower
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