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Environmental Stresses in Crop Sciences
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Table 1. Weather data during year 2008 at the experimental place (Ardabil Agricultural Research Station).
Lo cslaele RS TS Sk (s Zaghy (1 S5leo Ol a5l Sl a0 (1S5l
sleo - . -
(o ko) (o o) (2o,0) 5 slo axy0) Plas (o5 sl az 0) iSlas
Month Evaporationrate  Rainfall ~ Average relative Average minimum Average maximum
onths (mm) (mm) humidity (%) temperature (C°) temperature (C°)
NEESERE 39.4 14.6 61 4.8 19.7
(March-April)
| 1433 323 70 6.2 21.1
(April-May)
l .
R 465.8 4.6 74 8.1 22.1
(May-June)
7 162.8 1.6 75 12 23.4
(June-July)
0 187.2 1.5 69 12 27.1
(July-August)
SIS 151.6 14.9 73 12.6 25.7
(August-September)
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Table 2. Sail characteristics according to the soil test fr

om 0to 30 cm depth.

R ey S Fomrs oS ol dlacy apad cule
oedS S oSl
total organic soil
sand silt clay potassium phosphorus nitrogen carbon CaCO;  saturated pH EC
(%) (ppm) (%) (ds.m™)
31 30 39 594 2.2 0.08 0.858 5 53 7.7 2.04

The experimental site was loamy clay soil.
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Table 3. Qualitative features of the water used in the experiment (meg.I"* and mg.l™)
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Vilcox Type
meq. I % __ mgl!
CsS, 6.5 52 1572 55 5 5.2 243 35 1090 1590 7.3
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Table 4. Variance analysis of nutrient uptakein safflower cultivarsunder irrigation schedules

(Mean square) ola o oSl

@il 4z e 2 yd iy S0y oS 250

R KO AY df Sodium(%) Potassium(%) Calcium(%)
55 Replication 2 0.00020 0.155 0.125

Golel x5 RXI 3 0.00074™ 0.118" 0.053™
&)kl lrrigation 6 0.00021 0.075 0.041

o8, Cultivars 2 0.00275™ 0.404™ 04537
Silelxes, O 6 0.00042™ 0.028" 0.009™
oLzl Error 35 0.00029 0.034 0.050
Slsi caye CVOD - 9.8 8.6 7.4

oy ) 50 Jleisl mhaw ;o o gme g )0 gae pf oS 4 s g% DS
ns, * and ** are non-significant, and significant at 5% and 1% probability levels, respectively.
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Table 5. Mean comparison of treatments on leaf nutrient uptake under different irrigation schedules

PURVERVI ey do )y peelS 2050

Treatments slows
Sodium (%) Potassium (%) Calcium (%)

&kl zshw  Irrigation schedules

&l pae Non-Irrigation 0.189 a 228 a 294 a

Gk yses al> o 45 o)Ll Trrigation at heading stage 0.173 a 2.17 ab 3.08a

28 al> o 5 s,lel  Irrigation at flowering stage 0.169 a 2.06 b 295a

5 5 5.b jsels al> e 5 gL Trrigation at heading and flowering stages 0.171a 2.03b 3.09a
RER Cultivars

Py Gila 0.193 a 233a 2.79b

ol (oo Native Isfahan 0.163 b 2.10b 3.17a

PI-537636 P1-537636 0.171b 1.97b 3.08 a

A5l ls e M (g Lol a5l S ke g sl sla i Siloe g o 50
Means with similar letters in each column are not significantly different.
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Table 6. Variance analysis of water relativesand yield in safflower cultivarsunder different irrigation schedules

(Mean square) ola o Sk

a0

_ df Relative Leaf water Membrane Seed
R XA water potential stability yield
5,55 Replication 2 0.53 0.195 1.36 0.628
&kl Trrigation 3 754.92"" 1.943" 169.41" 20.91™

Gl x5 RxI 6 3.64 0.075 1.99 0.607
o8, Cultivar 2 0.86™ 0.215" 65.36" 41117
Gl xed, CXI 6 1.16™ 0.378" 16217 0.863"
oLzl Error 35 2.57 0.045 2.63 0.181

Sl pii cu o CV() - 2.2 21.2 1.8 8.9

Boy3 ) 50 Jlaisl mdaw jo o s g lo pixe f i 5 4y s g NS
ns, * and ** are non-significant, and significant at 5% and 1% probability levels, respectively.

ol hliz slogs §) cond S5 0 Shas 5 o Ll o Jlosl (gl Lo Sl &l (uSileo dmsliia Y Jgax
Table7. Mean comparison of treatments on water relationsand yield under different irrigation schedules

oy gime Spol el dii il aboSle
(30,8 (s (J5wl e (22,9) CERYY
Relative water Leaf water Membrane Seed yield
s Treatments content (%) potential (MPa)  Stability (%) (gr.pl™)
&l zshw  Irrigation schedules
&kl pae Non-Irrigation 61.9d -1.69 a 84.11b 2.68 ¢
ek yseb al> 0 40 g,L]  Trrigation at heading stage 70.0 ¢ -0.88 b 91.89a 482b
25 al> o 45 g,lel  Trrigation at flowering stage 733 b -0.77b 92.89a 5.49 ab
28 5 b joebs al> e o 5L 84.0a -0.68 b 9333 a 622a
Irrigation at heading and flowering
eyl Cultivars
Mj  Gila 72.42 a -1.10a 9292 a 423 ¢
olao! Glxe  Native Isfahan 72.00 a -1.06 a 90.50 b 5.40 a
PI-537636  PI-537636 72.50 a -0.85b 88.25 ¢ 477b

2,15 s cme WS (g Lol i 51 S e gy gl lapySile (gt ,o 40

Means with similar letters in each column are not significantly different
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Fig. 1. Interaction between irrigation schedules and safflower cultivarson leaf water potential (at 5%

probability level)
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Fig. 2. Interaction between irrigation schedules and safflower cultivars on membrane stability (at

5% probability level)
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Fig. 3. Interaction between irrigation schedules and safflower cultivars on seed yield (at 5% probability level)
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Table8. Correlation coefficients between different characteristics

Ol ity ol (gl
Water Membrane
potential stability
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Seed
RWC Sodium Potassium  Calcium yield

o1 Jewil, Water potential 1
clee b Membrane stability -0.581"
o Cgsb, RWC -0.623" 0.652"
oz Sodium 0.303 -0.060
oomslz, Potassium 0.381 -0.063
euds” Calcium -0.111 -0.098
s s Slee Seed yield -0.666" 0.594™

1

-0.269 1

-0.291 05117 1

0.159  -0375"  -0.551" 1

0.506"  -0.394"  -0.426 0.314 )
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* and ** are significant at 5% and 1% probability levels, respectively
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Table 9. Estimation of susceptibility or tolerance rates of safflower cultivars based on tolerance indices in

non-stress (Yp) and stressed (Y's) conditions.

Ys

Yp

8l Cultivars (gr/plant) (gr/plant) SS1 TOL MP GMP STI
M5 Gila 2.5 5.8 1 33 4.15 3.81 0.38
oledel J=e  Native Isfahan 2.7 7.09 1.09 4.39 4.89 4.37 0.50
PI-537636 PI-537636 2.84 5.75 0.89 291 4.29 4.04 0.42
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Table 10. Correlation coefficients between tolerance rates and Ys and Yp in stress (non-irrigation) and
non-stress (irrigation at heading and flowering stages) conditions.

SSI STI TOL MP GMP YP  YS

SSI 1

STI -0.096 1

TOL 0.834" 0.341 1

MP 0.230 0.811°" 0.697 1
GMP -0.088 0.867"" 0.425 0.945" 1

YP 0.552 0.646 0.907" 0.934" 0.765" 1

YS -0.662 0.706" -0.219 0.546 0.789" 0.211 1

oy ) 5AJL.;;;_~>16J4..;).>)|36;M%§;44** oF
* and **: Not significant, significant at 5% and 1% probability levels, respectively.
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