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Table 1. Results of variance analysis for the pretreatment effect of gibberellin concentration and time on
germination indices
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Gibberellin x Time e o ol 10 0.00764* 0.005%* 0.000517 "™
Error U 36 0.0031 0.001599 0.001023
CV (%) (1) Sl yuss  p - 12.10 10.90 16.80

Ao, S g i Jleiol zolaw (o lo gie BN g o gine BN 5925 pae (o5 4 sk g % NS
ns, * and **: non-significant difference, significant difference at the level of 5 and 1 percent probability, respectively
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Table 3. Results of multiple linear regression of gibberellin x time on evaluated traits

Adjective o ] Beta coefficients F R? RMSE
Equation (T) oy (C) ke
KWK

Germination percentage (%) Sidlex  ¥Y=9559-0.016xT-0.002xC  -0.082"™  -0.159™  0.247™ 0.179 3.1

Mean germination time (day)

. . . .4_;‘
Germination rate (buds per ST 0162 4 0.004%Ls 0.0001xC

day) o alg>)

Root length (cm) Az,
Grosils)
-l Jsb

Stem length (cm) 4>
Crosile)
S g

Y=5.03-0.038xL- 0.001xC ~ 0.745**  0.454**  23.86** 0.872 0.407

0.762*%*  0.414**  22.73*%% 0.867 0.038

Y=1.87+0.004xL-0.001xC ~ 0.188™  -0.417" 1.99™ 0458 0.32

Y=0.771+0.0003xL- 0.0001xC -0.019 ™  0.182™ 0.259™ 0.183 0.295

Seedling dry weight (mg) axals Y=2.241+ 0.001xL- 0.0001xC  0.095**  -0.405™ 1.56** 0416 0.124

(PS5 k)
Power Length Index (cm)
Gogstile)
BiSen

a8 Job ¥Y=2.546 +0.003xL+ 0.0003xC  0.077"  -0.169™ 0.269™ 0.168 0.613

Y= 0.493- 0.00004xL+

Soluble proteins (mg) Jelxe (s
(5 k)

0.0001xC

0.009™  -0.349™  0.994™ 0.342 0.083

Peroxidase slaensTy,  Y=0.211+0.004%L+ 0.0002xC  0.639*%*  0.675%*  47.37** 0.929 0.034
Catalase s Y=0.111+0.001xL+ 0.00019xC  0.227*  0.765** 13.109 ** 0.798  0.045

(2elo) ool Oloy e =T 5 (il 2 5 ko) (el ez 990 ale = C
C = Concentration of gibberellin hormone (mg/L) and T = Priming time (h)
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Table 4. Correlation coefficient results with linear regression models of gibberellin hormone x time on
evaluated traits

The correlation coefficient olre RMS
Adjective Cao . . F R’
! S slaeeSly eten Equation E
(CAT) POX) (PRO)
Germination Sialez oy

0.074™  -0.154™ 0.608** Y=84.66+21.611 POR 9.43 ** 0.609 242
percentage (%) A

Mean germination obej Lawgie

. -0.668** -0.768** 0.043™  Y=6.163-6.873 POX  23.03** 0.768 0.516
time (day)

G9)) Sl

St Jiailes> e
Germinationrate 57 =502 psqun ) 7g5k% 0,049 Y=0.52+0.652 POX  25.63%* 0785 0.046

(buds per day) Gay 5o als>)
A’M)J}Io ns ns
Root length (cm) 20.199™  -0.108™ 0.788%*  Y=0373+3.193POR  26.21** 0.788 0.215
(estils)
e Y,=-0.314+2.411 POR
axes Yo=- 16.63%* 0.714
Stemlength (em) .y 0403 OT0T 0TI 65310.453pRE+ 1685 16,64+ 0.830 167
POX
_ ) i 38
Seedhn%nfg weight s 0.029"  -0.267™ 0.732%* Y= 1.694+1.122 POR  18.42%* 0.732 0.901
(p5 k)
b el
Powe”‘(iﬁf)thlndex & yad 0.081™  0.005™ 0.856** Y=-0.257+6.003 POR 43.97** 0.856 0.312
Grestl)

w59, =PRO g 5locSTy o551 = POX YBIS oy 51 = CAT
CAT = Catalase enzyme, POX = Peroxidase enzyme and PRO = Protein
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Extended Abstract

Introduction: Coneflower herbal medicinal plant is from the Asteraceae family, native to North America.
Because of its immune-boosting properties, it is used to treat a variety of pathogens. The seed germination stage is
one of the crucial and crucial stages in the growth cycle of plant species that can play an important role in the
production process by optimal establishment of seedlings. Seed of Coneflower germinates and grows very slowly
and weakly. Therefore, the use of some plant growth regulators, such as the gibberellin hormone, can play an
important role in improving seed germination. The aim of this study was investigate the effect of hormone seed
priming using gibberellin on seed germination quality of Coneflower.

Material and Methods: A factorial experiment was conducted based on the complete randomized design
arranged with three replications. The experiment was conducted at the seed technology laboratory of Agricultural
Sciences and Natural Resources University of Khuzestan, 2018. Experimental treatments were different
concentrations of gibberellin (0, 50, 100, 200, 400, and 800 mg/1) as the first factor and the durations of seed
priming (12, 24, and 48 hour) as the second factor.

Results: Results of in vitro studies showed that the interaction of gibberellin in priming time on percentage,
rate and mean germination time, root and shoot length, seed vigor index, peroxidase activity at 1% and Seed
soluble protein content was significant at 5% level. Seed germination quality and protein content increased by the
application of 200 mg/1 gibberellin for the 24 hours, whereas at the concentrations of 400 and 800 mg/1, gibberellin
reduced germination quality and antioxidant enzymes activities. Results of stepwise regression models of
antioxidant enzymes activity and protein content with germination indices showed that these traits were
significantly entered into the prediction model. It was observed that in all traits except for the rate and the mean
germination time, the amount of protein entered the prediction equation. In general, stepwise regression models
predicted stem length and power index better than other traits and showed the highest coefficients in these traits
with values of 0.85 and 0.83. Also, catalase and peroxidase activities were significantly correlated with rate and
mean germination time only. The amount of soluble protein had a positive and significant correlation with all
studied traits except germination rate and mean germination time. The highest correlation coefficients for protein
content were obtained from longitudinal power index with correlation coefficient (r = 0.856).

Conclusion: Based on the obtained results, the best hormone priming treatment was 200 mg/1 gibberellin for
the durations of 24 hour.

Keywords: Catalase enzyme, Peroxidase, Soluble protein, Germination percentage, Stepwise regression

Highlights:
1- The role of gibberellin hormone on seed germination traits Coneflower was evaluated
2- The effect of gibberellin hormone on the activity of antioxidant enzymes and soluble proteins during seed
germination was investigated.
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