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ABSTRACT

To investigate the effects of late season drought on yield components, seed and oil yields and some
physiological indices related to drought tolerance in promise genotypes of safflower, an experiment was
conducted as split plot based on a randomized complete blocks design with three replications in saline areas
of the East Azarbaijan Agriculture and Natural Resources Research and Education Center during the
cropping season of 2018-19. The experimental factors included drought stress (non-stressed and stressed
from flowering to maturity) and six safflower genotypes (Padideh, Gazagi, 59, 68, 97 and 132 lines).
Drought stress decreased yield components, seed and oil yields, leaf chlorophyll index, stomatal
conductance and RWC and increased leaf temperature significantly. Amounts of these traits were
significantly different among genotypes. Correlations among these indices and with seed and oil yields
were significant. Also all yield components had important role in productivity. In all water conditions,
Padideh variety and promise line 68 had higher amounts of physiological indices and indicated higher seed
and oil yields. Therefore, Leaf chlorophyll index, stomatal conductance, RWC and leaf temperature are
able to reflect the effects of water deficit on safflower genotypes and could be used in the drought tolerant
genotypes selection.

Keywords: Leaf chlorophyll index, leaf temperatures, relative water content, seed yield, stomatal
conductance
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Table 1. Climatological characteristic of Khosrowshah Agricultural Research Station in 2018-19 growing

Mean of minimum Mean of Mean of total Sum of Sum of
Month of year can o ou maximum can ot to i precipitation evaporation from
temperature (°C) temperature (°C) temperature (°C) (mm) class A pan (mm)
September 17.4 32.3 24.8 3.1 296.5
October 11.6 26.2 18.9 5.5 167.0
November -0.3 22.8 9.5 15.6 78.0
December 1.7 9.2 5.5 80.3 -
January -2.1 6.2 2.1 15.8 -
February -0.8 7.2 32 62.3 -
March 1.1 10.5 5.8 29.5 -
April 5.1 14.7 9.9 96.3 9.6
May 8.4 20.9 16.6 39.5 180.4
June 16.3 30.8 23.6 4.6 300.9
July 19.9 34,5 27.2 - 4114
August 20.4 35.1 27.7 - 407.7
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Table 2. Some physicochemical traits of experimental field soil

EC Organic Nitrogen ~ Phosphorus ~ Potasium o o o
pH (dSm')  carbon (%) %) %) Clay (%) Silt (%) Sand (%)
8.0 6.7 0.29 0.03 215 33 30 37
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Table 3. Variance analysis of the measured traits of safflower genotypes during 2018-19 growing season

Mean squares

S.0.V. df  Capitul Seed 1000-seed: 0il Leaf Stomatal Leaf
OV apitula €eds per -seeds . 1 . .
per plant capitulum weight Seed yield percent Oil yield chlprgp hyll conductance temperature RwC
maex
Replication 2 0.583 4.694 1.028 133645.083 0.083 9587.694 1.396 0.001 1.083 0.001
D“’S‘feh;s(’*) I S1361%  544444° 2300287 27405225.000%  36.000%  2252000.444" 1072.563** 0.008"* 552.250" 0.069"*
Error, 2 0.194 6.861 1.694 137633.250 0.167 9984.361 0.146 0.002 1.083 0.001
Genotype(B) 5 5.183" 13.444° 7.094° 2769752.067" 21.667" 234241.711° 100.646™ 0.011™ 9.250™ 0.003™
AxB 5 0.961 9.711 0.828 197385.600 2.667 15800.178 1.379 0.002 0.450 0.001
Error, 20 1.156 4211 1.961 90281.500 6.333 6736.128 0.871 0.001 0.583 0.0006
C.V. (%) 8.54 4.78 4.47 11.60 221 12.18 1.45 2.95 3.90 1.53

oo gy g Sy Jleizl mhav jo o pe o 4yt FHGE
* and **: Significant at the 5% and 1% of probability levels, respectively
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Table 4. Mean of measured traits of safflower genotypes during 2017-18 growing season

Seed

Capitula per Seeds per 1000-seeds . . Oil yield Leaf chlorophyll Stomatal conductance Leaf temperature
Genotype pplantp capitulll)lm weight (g) (]?glhd_l) Oil percent 1) index (cm S ©C) RWC
Padideh 14.0a 453 a 32.8a 3598 a 268 a 978 a 712a 0.712 a 172b 0.72a
Gazagi 11.5b 412b 30.5¢ 2721b 25.0c¢ 688 ¢ 65.5b 0.660 b 20.2a 0.69 be
Line 59 12.8 ab 43.0 ab 302¢ 2158 ¢ 247 ¢ 544 d 62.6c¢ 0.652 b 202a 0.67 ¢
Line 68 13.2 ab 43.7 ab 32.5ab 3138 ab 26.2 ab 832b 66.7b 0.682 ab 193a 0.71 ab
Line 97 12.2 ab 41.7b 30.8 be 1908 ¢ 248¢ 481d 60.1d 0.600 ¢ 203a 0.67 ¢
Line 132 11.8b 42.5b 31.3 abc 2023 ¢ 25.5be 521d 61.3 cd 0.605 ¢ 203a 0.67 ¢

A5 sy SO e (o (gl dme BB S i B> S PBlas sl sla o SShs <y S 4o
Means with the same letters in the same cilumn are not significantly different at 5% of probability level.
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Table 5. Correlation coefficients among studied traits of safflower genotypes
5 sllasle glos : Ty (slasys, Colan : gs oS Jdg IS aslis i Leaf chl T oo ys S g iy Jlodo o )0l cine o Sy 1 g3

* and **: Significant at the 5% and 1% of probability levels, respectively. Leaf chl.I: Leaf chlorophyll index, g;: Stomatal conductance,

Capitula S PT 1600 ceeds  Seed O " Gilyied  Leal o T, RWC
. capitulum . . percent chl. I
Traits ~ per plant (1) weight (3)  yield (4) ©) ® ()] (10)
@) (5) )
2 0.78"
3 0.84™ 0.92™
4 0.79™ 0.85™ 091™
5 0.88™ 0.85™ 0.92™ 0.95™
6 0.82™ 0.84™ 091" 0.99™ 0.96"
7 0.80™ 0.88™ 0.90™ 0.96™ 097 0.96"
8 0.82" 0.88™ 0.86™ 0.96™ 0.93™ 0.96" 097
9 -0.83™ -0.95™ -0.94™ -0.87" -0.91™ -0.87" -0.91™  -0.86™
10 0.83™ 0.91™ 0.96™ 0.94™ 0.96™ 0.95" 0.97™ 0.94™ -0.96"

Ty: Canopy temperature and RWC: Relative water content.
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