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Effect of seed priming on photosynthetic pigments, seed yield and yield
components of safflower (Carthamus tinctorius L.) cultivars under drought stress
conditions
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Table 1. Physical and chemical properties of soil in the experiment site (depth 0-30 cm)

o e o b ol S ST S = b e S A als
Texture il Sand Silt Clay T.N.V O.C. K P Na EC el
EERY %) (mgkg')  (mgkg') (meql") (dS.m™) pH
Sandy Loam 56 32 12 24 0.46 240 11 4.2 1.1 8.12

(VW0 5 \WAF) iy amd Jsb 53 1am slos Kk 5 (S ,L Olje =Y Jud

Table 2. Rainfall and mean air temperature during growth season (2015 and 2016)

3032 Sl 3| sls = 5
Apr. May Jun. Jul.
\Y4¥ VY40 \Y4¥ VY40 \Y4¥ VY40 \Y4¥ VY40
2015 2016 2015 2016 2015 2016 2015 2016
Rainfall (mm) Sau o 135 35.5 1.5 28.8 0 6.8 16 0
Temperature (°c) les 9.6 108 19.0 18.8  25.0 22.6 265 24.8
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Table 3. Meam comparison of Chl,, Chly, total chlorophyll content and harvest index of safflower cultivars in interaction effect of year and drought stress treatments

(2015 and 2016)

a Joy,l8 b Jas i 5 Jds S Sl el
Chl, (mg.g'FW)  Chly(mg.g'FW)  Total Chl (mg.g'FW)  Harvest index (%)
\Ya¥ Y40 \Ya¥ Y40 \Ya¥ Y40 \Ya¥ Y40
Treatments ol T glalas 2015 2016 2015 2016 2015 2016 2015 2016
Normal a5 0s 4.49ab 5.01a 2.23a 2.20a 6.72ab 7.16a 24.9a 21.8d
Mild stress e 25 4.26ab 390b 1.72b 1.93ab  5.98bc 5.78bc 23.3b 22.6bc
Severe stress Las s 3.68bc 2.82¢ 1.29¢ 1.66bc  4.97cd 4.48d 21.7d 22.0cd

il (6513 gime sl Aoy ety Loz el 3LSD 03T ol o cizn &5 2t o 6lils 457 o, Kle O gt a5
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 4. Meam comparison of Chl,, Chly, total chlorophyll, carotenoid content, number of seeds.head !, harvest index and oil content of seeds safflower cultivars in

interaction effect of drought stress and cultivar treatments (2015 and 2016)

a Jsy,8 [ TS R R TP Lokt 5587 sl pas L s e,
Chl, Chl, Total Chl _ Carotenoids Geb 53 il sl Harvest index  Oil content
Treatments ilesT bl (mg.g"'FW) No. of seeds.head! (%)

GoldashtxNormal CaAlEx 5 Osd 4.97a 2.36a 7.32a 7.77¢ 24.9c 23.58ab 26.1d
SinaxNormal LmX 5 O 9y 4.59b 2.17ab 6.76b 7.02d 28.2b 23.46ab 31.8a
SoffehxNormal AboX A5 O g 4.70ab 2.12b 6.74b 7.70¢ 30.0a 22.67bc 32.8a
GoldashtxMild stress CaAlEx M i 4.58b 1.99b 6.51b 8.86b 24.8c 23.54ab 26.6cd
SinaxMild stress [ TP 3.87c 1.73¢c 5.60c 7.56¢d 22.8de 25.00a 29.5b
SoffehxMild stress adoX oMo 25 3.78c 1.75¢ 5.53¢ 7.63cd 27.2b 20.42d 32.2a
GoldashtxSevere stress CaaSxuas s 3.44d 1.62¢c 5.06d 8.90b 20.2f 21.25cd 25.1d
SinaxSevere stress LawX b Al 25 2.92e 1.18d 4.11e 8.42b 21.4ef 24.08ab 26.5cd
SoffehxSevere stress AdoX A dd AT 3.39d 1.62¢ 5.02d 9.83a 23.5cd 20.33d 28.5bc

il (6513 g sl Aoy ety Loz el S3LSD 03T ool 2 cizn &5 2t o 6lils 457 o Kle O gt a5
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Fig. 1. Chlorophyll. content in interaction effect of cultivar and seed priming in safflower cultivars
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Fig. 2. Effect of drought stress treatments on number of head.plant of safflower cultivars
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Table 5. Meam comparison of plant characteristics of safflower cultivars in seed priming treatment

alsyla 05 615 3 Shas dz.wujzﬂu« als e, oy Nes

g5 Gk b 53 ils sl 1000 seed weight ~ Seed yield  Biological yield  Oil content Oil yield

Treatments elT g,les  No. of head.plant!  No. of seed.head! () (kg.ha!) (kg.ha!) (%) (kg.ha!)
No priming ol sl glayls 20.8b 24.3b 36.6b 2622b 11700b 27.9b 737b
Seed priming ol ol slayds 22.8a 25.6a 38.3a 2866a 12666a 29.6a 853a

53 LSD o403T ool e oS i oy - glyls &S &L»u.;ul:n Ogw B 53
Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Table 6. Meam comparison plant characteristics of safflower cultivars in interaction effect of drought stress and cultivar treatments (2015 and 2016)

alsyl5a 05 615 3 Shas éﬁj;ﬂ“j o s Sles
1000 grain weight Grain yield Biological yield Oil yield
(8 (kg.ha'') (kg.ha'') (kg.ha'')
\Y4¥ Y40 \Y4¥ VY40 \Y4¥ VY40 \Y4¥ VY40

Treatment il T glalas 2015 2016 2015 2016 2015 2016 2015 2016
NormalxGoldasht X 15 O 48.7bc  52.3a 3527a 3508a 14069bc 15886a  867bcd  962b
Normalx Sina LewX 255 O 9oy 35.0fg 36.0ef  2708cdef 3007bc 10906ef ~ 13445cd  864bcd  955bc
Normalx Soffeh WhoX (55 O g 34.8fgh  38.2¢ 2980bcde 3271ab 12073de 15707a 972ab 1090a
Mild stressxGoldasht a8 M i 40.8d 49.5b 3179 2853cde  13503cd  12106de  840cde  765de
Mild stressxSina bex e 25 33.6fghi  35.2fg 2151h 2691def 8536h 10790ef 617fg 823de
Mild stressxSoffeh whox e 2GS 35.21g 34.5fgh  2974bcde  3003bcd  13877bc  15382ab  960bc 969b
severe stressxGoldasht Cax s i 32.01 46.8¢c 2236gh 2687ef 10391fg  12970cd  522gh 726ef
severe stressxSina LawX dy Al 25 27.2j 32.5hi 18231 2140h 7722h 8930gh 476h 577gh
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Means in each column followed by similar letter(s) are not significantly different at 5% probability level, using LSD test
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Effect of seed priming on photosynthetic pigments, seed yield and yield
components of safflower (Carthamus tinctorius L.) cultivars under drought stress

conditions

Taheri, Sh.!, A. Gholami?, H. Abbasdokht® and H. Makarian*

ABSTRACT
Taheri, Sh., A. Gholami Dr, H. Abbasdokht and H. Makarian. 2018. Effect of seed priming on photosynthetic pigments,
seed yield and yield components of safflower (Carthamus tinctorius L.) cultivars under drought stress conditions. Iranian

Journal of Crop Sciences. 20(1): 30-44. (In Persian).

Seed priming is an effective method for mitigating water stress effect and improving crop yields. To study
the effect of seed priming on photosynthetic pigments, seed yield and yield components of safflower cultivars
under water stress conditions a field experiment was conducted as split plot factorial arrangement using
randomized complete block design with three replications at Shahrood Agricultural and Natural Resources
Research and Education Center, Iran for two years (2015 and 2016). The main plot consisted of irrigation at
three levels based on the evaporation from class A evaporation pan including; non water stress (60 mm
evaporation), mild water stress (120 mm evaporation) and severe water deficit stress (180 mm evaporation) and
subplots consisted of factorial of two factors including; safflower cultivars (Goldasht, Sina and Soffeh) and seed
priming (Treated seeds with salicylic acid and non treated seeds). Results showed significant increase in seed
yield and its components in priming treatment compared to control both years. Therefore, by applying priming,
seed yield and oil yield increased by 8 and 14 percent, respectively. Goldasht cultivar had the highest chlorophyll
content under non stress (6.29 mg.g'FW) and mild stress conditions which resulted in high seed yield and yield
components in this cultivar. The highest seed yield (3800 kg.ha™!) was obtained from Goldasht cultivar primed
with salicylic acid under non-stressed conditions. However, the highest oil yield (886 kg.ha™!) was obtained from
Soffeh cultivar. Results showed that severe stress significantly reduced all measured traits in all cultivars. Under
severe stress seed yield (2257 kg.ha'), oil yield (604 kg.ha!) and total chlorophyll content (4.72 mg.g'FW)
decreased by 29, 36 and 32 percent, respectively. It can be conluded that application of seed priming with

salicylic acid increased seed yield and improved tolerance of safflower cultivars under water stress conditions.

Key words: Biological yield, Chlorophyll, Harvest index, Safflower and Salicylic acid
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