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Abstract

In order to study effects of seed priming with Gibberellin (GA), Ascorbic acid (AsA) and Salicylic acid (SA) on
mitigation of seed deterioration damage and improvement of seed and seedling qualities of three sunflower cultivars
(Farrokh, Barzegar and Shamshiri), a pot experiment was done in 2016. This research was carried out as a factorial
experiment based on RCBD with three replications. Seeds were exposed to accelerated aging, then primed. Priming
treatments were included: control, hydropriming, GA (50 and 75 ppm), AsA (100 and 150 ppm), SA (138 and 207 ppm),
GA 50 ppm + AsA 100ppm, GA50 ppm + SA 138 ppm, AsA 100ppm + SA 138ppm, and GA 50ppm + AsA 100ppm +
SA 138 ppm. Barzegar cultivar had better seedling emergence percentage and rate than the Shamshiri and Farrokh.
Seedling emergence was improved by priming treatments; however, suitable treatments were different for the cultivars.
Maximum seedling emergence percentage was obtained in Barzegar by GA 50ppm + SA 138ppm; however in Shamshiri
and Farrokh by hydropriming. Priming improved seedling emergence rate of the three cultivars, but the response to
priming was cultivar specific. Priming decreased seedling malondialdehyde (MDA) significantly in three cultivars. The
lowest MDA content was obtained in Barzegar cultivar primed by AsA + SA.
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Figure 1- Photo of the pots at final stages of the experiment.
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Table 1- Effect of seed priming and cultivar type on sunflower seedling emergence percentage.

_ Cultivar s,

Kot oo . c o
Priming treatments s 3 g
Farrokh Barzegar Shamshiri

Control 51.00k 50.00k 60.34ij
Hydropriming 84.33cd 80.00d-f 90.00ab
GA50 ppm 71.33h 70.00h 80.00d-f
GA75 ppm 76.33fg 86.67hc 50.00k

AsA100 ppm 70.00 h 73.33gh 70.00h

AsA150 ppm 51.00k 50.00k 60.00ij
SA138 ppm 76.67fg 73.33gh 73.33gh
SA207 ppm 63.67i 83.33c-e 73.33gh
AsA100 +SA 138 ppm 63.33i 90.00ab 83.33c-e
AsA100 + GA50 ppm 81.67 de 86.67bc 80.00d-f
GA50 + SA138 ppm 79.00ef 93.33a 83.33c-e
AsA100 + GA50 + SA138 ppm 58.67 80.00d-f 73.33gh
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Table 2- Effect of seed priming and cultivar type on sunflower seedling emergence rate (seedling/day).

_ Cultivar o5
Sl e : ¢ :
Priming treatments s »35 s
Farrokh Barzegar Shamshiri
Control 0.9rs 0.9rs 1.14p
Hydropriming 1.21n-p 1.20n-p 1.30j-n
GAS50 ppm 1.22n-p 1.43c 1.190p
GAT75 ppm 1.40e-i 1.63a 0.82s
AsA100 ppm 1.20n-p 1.34h-k 1.54b
AsA150 ppm 1.45d 0.40de 0.97qr
SA138 ppm 1.53b 1.62a 1.38f-j
SA207 ppm 1.380-j 1.38g-j 1.55b
AsA100 +SA 138 ppm 1.38k-0 1.38k-0 1.241-0
AsA100 + GA50 ppm 1.44gh 1.30j-n 1.33i-l
GAB0 + SA138 ppm 1.20n-p 1.23m-p 1.33i-1
AsA100 + GA50 + SA138 ppm 1.33i-1 1.23m-p 1.01q

GA Sljlazstl . L)lh 615 gre Ol dasys O ez e 53 b ) LSD 05037 bl S e g 0 sl slanSila™
Sl anl (SA 6, ST anl : ASA D o

*Means with same letter had not significant differences, according to LSD, p<0.05. (GA, gibberelic acid;
AsA, Ascorbic acid; SA, Salicylic acid).
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Table 3- Effect of seed priming and cultivar type on sunflower seedling root length (cm).

Cultivar o5
Sl sles A Sz S rhents
Priming treatments Farrokh Barzegar Shamshiri
Control 8.33mn 8.00m-0 7.00p
Hydropriming 9.33k 10.679-j 8.00m-0
GAS50 ppm 8.67Im 8.67Im 10.13ij
GA75 ppm 8.67Im 8.33mn 14.00a
AsA100 ppm 10.33h-j 10.33h-j 10.67gh
AsA150 ppm 12.33c 10.33h-j 12.00c-e
SA138 ppm 10.67g-i 13.33b 11.33d-g
SA207 ppm 8.33mn 11.67c-f 8.67Im
AsA100 +SA 138 ppm 9.67jk 11gh 12.33c
AsA100 + GA50 ppm 9.67jk 9.33kl 12.00cd
GA50 + SA138 ppm 7.67n-p 7.67n-p 8.00m-o
AsA100 + GA50 + SA138 ppm 10.00i-k 7.330p 8.00m-o

GA Sljlaztl . L)lh 615 me CDsl dasyn & oz gl 3 ol LSD 05031 ol S e g 0 sl sla e Sola™
Sl el (SA 6, ST el : ASAC L o

*Means with same letter had not significant differences, according to LSD, p<0.05. (GA, gibberelic acid;
AsA, Ascorbic acid; SA, Salicylic acid).
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Table 4- Effect of seed priming and cultivar type on sunflower seedling growth rate (mg/seedling/day).

_ Cultivar 3,
Sl b . = :
Priming treatments cs # 3 s
Farrokh Barzegar Shamshiri
Control 0.03m 0.025mn 0.03m
Hydropriming 0.08e-g 0.06hi 0.08e-g
GA50 ppm 0.10c 0.05jk 0.10c
GAT5 ppm 0.08e-g 0.08e-g 0.07f-h
AsA100 ppm 0.11b 0.05jk 0.085de
AsA150 ppm 0.07f-h 0.06hi 0.13a
SA138 ppm 0.12b 0.041 0.10c
SA207 ppm 0.07f-h 0.09cd 0.07f-h
AsA100 +SA 138 ppm 0.0230p 0.01q 0.0230p
AsA100 + GA50 ppm 0.02p 0.03m 0.0230p
GA50 + SA138 ppm 0.0230p 0.015pq 0.0230p
AsA100 + GA50 + SA138 ppm 0.02p 0.03mn 0.0230p

GA Sljlazstl . L)lh 6,15 gme Dl o s O Jazs o 55 (LT b5 S LSD 05037 bl S e g 0 sl slanSila™

Sl anl (SA 6, ST anl : ASA D o

*Means with same letter had not significant differences, according to LSD, p<0.05. (GA, gibberelic acid;

AsA, Ascorbic acid; SA, Salicylic acid).
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Table 5- Effect of seed priming and cultivar type on sunflower seedling chlorophyll a and b (ug/ml).

Cultivar o5
Kol ol A Sz S et
Priming treatments Farrokh Barzegar Shamshiri

Cha Chb Cha Chb Cha Chb

Control 12.87kl 2.60mn  11.37no 2.97jk 12.97kl 2.23q
Hydropriming 15.64e-g  2.75m 12.93kl 2.390-q 15.22f-h 3.75¢
GA50 ppm 18.85b 3.78b 12.191-n 2.410p 12.47k-m 3.61cd
GAT75 ppm 17.88c 2.47no 15.41fg 3.60cd 13.07k 3.17¢g-j
AsA100 ppm 19.86a 3.41de 17.72¢c 3.05h-k  11.78m-0 2.77Im
AsA150 ppm 15.42fg 3.13g-j 12.00mn 2.67mn 10.52p 2.450p
SA138 ppm 14.89g-j  3.23f-i 17.97c 2.54mn 14.51h-j 2.54mn
SA207 ppm 14.19ij 3.33ef 20.38a 2.97jk 16.38de 3.21f-i
AsA100 +SA 138 ppm 14.15j 3.56cd  11.95mo 4.31a 11.64no 3.24f-h
AsA100 + GA50 ppm 15.41fg 2.85kl 15.56fg 2.71m 15.22f-h 3.71c
GAS50 + SA138 ppm 15.79¢f 3.54de 12.88kl 2.350-q 11.190p 2.25pq

AsA100 + GA50 + SA138 ppm 17.00d 3.26f-h 14.15j 3.03j-k 12.97kl 3.29fg

GA 1l di)ld g)ls gme ODastl Ao 3 O Jlaz| zhe 3 ol Bl LSD 04037 olul e85 2in Cog i (sl sla o Sola™

*Means with same letter had not significant differences, according to LSD, p<0.05. (GA, gibberelic acid;
AsA, Ascorbic acid; SA, Salicylic acid).
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Table 6- Effect of seed priming and cultivar type on sunflower seedling carotenoids (ug/ml).

_ Cultivar o5
Somly oles ; p
Priming treatments < 3 S
Farrokh Barzegar Shamshiri
Control 0.89%-g 0.78¢-i 0.93ef
Hydropriming 0.67kI 0.69j-1 1.12c
GA50 ppm 1.16b 0.69j-I 0.91e-g
GA75 ppm 0.66kI 0.70j-I 1.05d
AsA100 ppm 1.20a 0.85f-h 0.84f-h
AsA150 ppm 0.91e-g 0.82¢-i 0.77h-j
SA138 ppm 0.95e 0.68kI 0.641
SA207 ppm 0.85f-h 0.90e-g 0.87e-g
AsA100 +SA 138 ppm 1.06d 1.10cd 0.93ef
AsA100 + GA50 ppm 0.75)-k 0.84f-h 1.11cd
GA50 + SA138 ppm 1.00de 0.62l 0.49m
AsA100 + GA50 + SA138 ppm 0.84f-h 0.88e-g 0.91e-g

GA Sljlaztl . L)lh 6)ls me CDsl das s & ez gl 3 ol LSD 05031 ol S e g sl sla e Sola™
Sl el [SA 6, ST el : ASAC S o

*Means with same letter had not significant differences, according to LSD, p<0.05. (GA, gibberelic acid;
AsA, Ascorbic acid; SA, Salicylic acid).
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Table 7- Effect of seed priming and cultivar type on sunflower seedling malondialdehyde (umol g FW).

_ Cultivar o5
Smsl e - —
Priming treatments < 3 S
Farrokh Barzegar Shamshiri
Control 1454.07a 1179.22c 1141.14d
Hydropriming 1206.84c 1017.76fg 1010.48fg
GAS50 ppm 1143.40cd 448.61p 816.73kl
GAT75 ppm 853.00jk 924.04hi 924.54hi
AsA100 ppm 630.93n 779.97Im 570.82n0
AsA150 ppm 515.180p 741.22m 617.52n
SA138 ppm 1006.01fg 1089.95de 791.89k-m
SA207 ppm 466.49p 785.88k-m 334.84q
AsA100 +SA 138 ppm 470.96p 350.24q 1015.95fg
AsA100 + GA50 ppm 1245.24b 896.71ij 1012.96fg
GA50 + SA138 ppm 970.74gh 1064.00ef 853.99jk
AsA100 + GA50 + SA138 ppm 647.61n 910.70hi 854.71jk

GA Sljlaztl . L)lh 6)ls me CDsl das s & ez gl 3 ol LSD 05031 bl S e g 0 sl sla o Sola™

Sl el [SA 6, ST el : ASAC S S

*Means with same letter had not significant differences, according to LSD, p<0.05. (GA, gibberelic acid;

AsA, Ascorbic acid; SA, Salicylic acid).
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Table 8- ANOVA (Mean squares) for seed priming treatments and cultivar type on seedling emergence
indices and quality of sunflower.
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Cultivar
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Priming
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