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Article Info ABSTRACT

Avrticle type: Background and Objectives: Improvement of plant tolerance to adverse
Full Length Research Paper  environmental conditions has been proven by phytohormones in various
plants species. However, the crosstalks between salicylic acid and jasmonic
acid hormones under drought stress conditions have not been studied.
Therefore, in this study, changes in the growth rate of aerial and
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Revised: 10.07.2023 underground organs as well as the proline content of aerial parts and roots
Accepted: 11.01.2023 of R. damacena to jasmonic acid and salicylic acid during the cource of
drought stress conditions at three different times point were investigated.
Keywords: Materials and Methods: Clonally propagated plants sown into plastic pots
A, were exposed to constant water shortage at 25, 50 and 100% of field
g;‘\"'”e content, capacity for 11 days. Plants under different drought stress treatment foliar

spraied with jasmonic acid (50 uM) and a combination of jasmonic
(50 uM) and salicylic acid (1.5 uM). The first foliar application was
performed a few days before the first day of the experiment and twice after
the start of the water stress at intervals of seven days. Sampling was
performed on days 1, 4 and 11 and morphophysiological responses (stem
height, root fresh weight, root dry weight, lonic leakage) and biochemical
(leaf proline and root proline) were measured. The experiment was
performed in factorial format and in a completely randomized block.

Water shortage

Results: Regardless of hormonal treatment, the measured traits such as
stem height, root fresh weight, root dry weight decreased compared to the
control and other traits such as leaf and root proline, ion leakage increased
compared to the control in drought stressed plants. Plants grown under
25% of FC showed a 4-fold increase in proline content when exposed to JA
in contrast to that of control sprayed with distilled water after 4 days. This
increase in proline content in shoots and roots was similar. However,
non-drought stressed plants which were exposed to JA, did not show such
changes. The results show that the combination of SA and JA reduces the
amount of ion leakage of leaves and the proline content of roots and shoots
by half to the amount produced in plants sprayed with distilled water at
25% of FC and this amount of proline is very close to non-drought stressed
plants. The results showed that the loss of fresh and dry weight of
roots, which was evident in JA-received plant under 25% of FC can
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potentially be reversed by combination of SA and JA. This was also truth
for stem height.

Conclusion: The drought stress mitigation of SA by reversing JA effects
manifested in mitigating cell ion leakage, and increase in root fresh and dry
weight. Reducing the root and shoot proline content and leaf ion leakage in
plant exposed to combination of JA and SA compared to JA alone
indicated a negative regulatory effect of SA on JA on modulating leaf and
shoot proline content as a physiological indicator of drought tolerance.
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Table 1. Analysis of variance of morphological and phytochemical traits of Rosa damascene.

oAon s o SEE 0 SO gl s
i) S SR a0 aty) il sy P
Proline Proline lon Root dry Root wet Stem df
root leaves leakage weight weight height
ns ns ns ns ns el ‘5}1”
0.1335 0.0593 102.5882 0.1146 0.4537 339.04 2
Block
283820"  41.4224" 457636 07044  7.9896"  384.147° 2 oo
Drought stress
5.6273 2.6383 962.2866 0.7366 6.31037 774.4700 2
Hormone
. . - - - . s Ol
9.1835 21.9633 23.6129 2.3997 11.07042 280.8618 2
Harvest time
. = . . A aJ;;SmE;Jx S s
5.4475 9.9002 83.5599™ 0.4927 7.8931 102.4519™ 4
Drought stress x Hormone
. . ) . ol s ole x S oS
6.7091 8.0447 72.7685 0.0196™ 5.8481 128.0923™ 4 .
Drought stress x Harvest time
N N " N N n s, Oley X by sdiS (.,Ja.q
1.4169 1.5445 11.8889 0.9954 9.2423 631.5855 4 .
Hormone x Harvest time
" N N R Sl Ol X A oS et xSt S
1.5885 1.9844 36.1901"™ 1.7125 7.4457 38.0362™ 8 .
Drought stress x Hormone x Harvest time
155
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Error
(A 53) Sl i 5
10.0967 7.4671 19.3044 35.0666 18.9384 20.924 G

CV%

Aoy ) 50 Ju»lcb.w)aj\sgmj)bh;‘mxb%;@%j ‘

# NS

" *and ** Non-significant and significant at the 5% and 1% probability levels, respectively
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(Same letters are not significantly different at 5% probability based on LSD test).
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Fig. 2. Comparison mean among drought, hormones and harvest time in Rosa damascena stem length
(Same letters are not significantly different at 5% probability based on LSD test).
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Fig. 3. Comparison mean among drought, hormones and harvest time in Rosa damascena stem length
(Same letters are not significantly different at 5% probability based on LSD test).
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Fig. 4. Comparison mean among drought, hormones and harvest time in Rosa damascena fresh and dry weight of root
(Same letters are not significantly different at 5% probability based on LSD test).
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Fig. 5. Comparison mean among drought, hormones and harvest time on leaf ion leakage of Rosa damascena
(Same letters are not significantly different at 5% probability based on LSD test).
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