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Abstract

Objective

Roses are one of the most important cut flowers in the world and therefore many studies
have focused on keeping post-harvest quality and longevity. Ethylene is one of the major
factors that limits post-harvest longevity. Therefore, genetic manipulation has been
considered to reduce the adverse effects of this hormone and the present research
investigates transgenic roses containing the mutant etrl-1 gene. In addition, according to
antagonist effects, the change of gibberellin concentration to ethylene in favor of higher

gibberellin concentration in the present research has been studied.
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Materials and methods

The content of phytohormones in long-lasting line (transgenic) and control (non-
transgenic) after application of ethylene (0 and 1 pL L) and gibberellin (80 mg L™)
treatments were investigated in bud and half-open stages. Application of ethylene
treatment was performed by injecting pure gas into polyethylene bags by syringe. For the
application of gibberellin treatment, cut flowers were placed in gibberellin solution at the
desired concentration. The treatments were applied for 24 hours and samples were taken
from the outermost ring of petals. Experiments were conducted as factorial in a

completely randomized design with four replications in order to measure phytohormones.

Results

The results showed a decrease in the amount of gibberellin, benzyl adenine and indole
acetic acid hormones and an increase in the amount of abscisic acid and ethylene
hormones in bud and half-open stages in long-lasting line were significant compared to
the control. In addition, the highest content of gibberellin, indole acetic acid and benzyl
adenine hormones and the lowest content of ethylene and abscisic acid belongs to the

GAs-treated long-lasting line.

Conclusion

Therefore, etrl-1 gene appears to be the right candidate for delaying ethylene-dependent
aging in sensitive flowers and with GAs treatment could be considerably improved
longevity by reduction of oxidative damage.
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Table 2. The results of variance analysis of other phytohormones in rose lines

Slayo (1 Ske
Sl Ss] sl Szl Jpatl ol s Ol bf, S. 0. V. jui glio
Abscisic Indole acetic  Benzyladenine Gibberellin <"
acid acid df
0.031™ 0.032™ 0.057™ 0.11™ 1 rose lines ¢, J5 slacpY
0.098™ 0.104™ 0.104™ 0.092™ 2 hormone 40,4
1.38™ 1.39™ 1.37" 1.16™ 1 time ;\l;
0.35" 0.004™ 0.008™ 0.002™ 2 1OSE (y90y9n X Fyw IS sbaopY
linesx hormone
0.03™ 0.003™ 0.004™ 0.006™ 1 rose glojx gyw J5 slooyy
linesx time
0.04™ 0.003™ 0.004™ 0.005™ 2 timex  lo; x 90,95
hormone
0.04 0.006 0.005 0.005 2 X y90y9m X Fyw IS slacp¥
rose linesx - l;
hormonextime
0.002 0.00007 0.0002 0.0005 36 error s
3.46 2.05 3.41 5.49 - CV% (10)3) Ol yis s ps

5 Kk ok

Wil o0 (515 Sre PUE § Mo D S i e jd WA 31 15 gre daiRd LS i T A ™ g ¢

*

, ""and ™ denote significant differences at p < 0.05, 0.01 and no significant, respectively.
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Figure 4. Content of phytohormones (A) Gibberellin, (B) Benzyladenine, (C) Indole acetic
acid and (D) Abscisic acid in long-lasting line and wild type at different developmental

stages and under the effect of studied hormones. Different letters represent significant

differences at p < 0.05.
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Figure 5. Chromatogram of a plant sample that was analyzed according to the standards.
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