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Article type: Background and Objectives: Climate change and rainfall patterns pose a
Full Length Research Paper  serjous threat to the world's food supply to a growing population. Water
scarcity is currently limiting food security and economic prosperity in
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savory chemotypes under drought stress conditions, re-watering and
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of “carvacrol/thymol/p-Cymene” (Darkesh chemotype) and “thymol/
p-Cymene/carvacrol” (Pono chemotype) with herbarium code of MPH-1347
were used. The experiment was conducted in the form of a split plot
experiment based on a randomized complete blocks design. Drought were
applied at 3 levels (control, moderate stress (25 days without irrigation) and
severe stress (40 days without irrigation). selenium treatments was applied at
3 levels (0, 5 and 20 mg) as foliar application. Re-irrigation was performed
immediately after drought stress. In order to measure enzymatic activity
variation of plant 3 stages the sampling was done. Including: at the end of
drought stress of each treatments, 1 day and 5 days after re-watering.

Results: Re-irrigation acts as a mechanism to restore physiological
functions that have been reduced by water stress. In other words, recovery
is an important component for adaptation of plants. In present study,
drought stress was not significantly altered the enzymatic activity of
measured antioxidant enzymes (except catalase in “Peno” chemotype) in
both chemotypes. There was also no significant reaction to selenium foliar
application in different levels. On the other hand, the study of changes in
enzyme activity before and after re-irrigation showed that, although the
enzyme activity tended to reduce after re-irrigation, but in the shortest
possible time the activity of enzymes reached to pre-irrigation conditions
indicates the high resistance of this plant species to drought. Also, the
plant's response to drought levels and supportive treatments in the two
chemotypes had almost the same trend.
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Conclusion: The lack of response of important antioxidant enzymes of
forest savory to drought stress and supportive treatments stated that this
plant as a drought tolerant plant containing is suitable for cultivation in
areas with limited water resources and irregular rainfall. Therefore, it is
suggested that this plant be used for cultivation in low water conditions of
Shahrood and similar areas.
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Table 1. Weather and climate information in year 2018.
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Table 2. Analysis of variance of antioxidant enzymes activity of forest savory chemotypes subjected to drought
stress, selenium and rewatering.
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KWKyl b i LS| ol i L
AT s M 0 SV AT s » v SVels Sk e
3G S| 3G slas|
U samass POD Il CAT B POD Bl CAT S.0.v
SOD (1 mol/ APX (umol/ SOD (umol/ APX (u mol/
(i mol/ g FW) (u mol/ g FW) (i mol/ g FW) (u mol/ g FW)
g FW) g FW) g FW) gFW)
0.002" 0.002" 0.0018™ 0.0074" 0.0002" 0.0016™ 0.0033™ 0.0034" o
Drought
S
0.0011 0.0008 0.0021 0.0001 0.0002 0.0018 0.0087 0.0033 *
Block
a gl
0.0005 0.0031 0.0023 0.001 0.0008 0.0009 0.0021 0.0015 ¢
Error
* W
0.0014 0.0093™ 0.003™ 0.0013™ 0.0009™ 0.0053™ 0.0012™ 0.0004™ sl
Selenium
N . 5L
0.0009™ 0.0057 0.0018™ 0.0006™ 0.0002™ 0.0124 0.0026™ 0.0031™ o ‘d’l’; o
D*
b gl=
0.0002 0.0029 0.0072 0.0009 0.0004 0.004 0.0029 0.003 ¢
Error
. s LT
0.0009"™ 0.0006"™ 0.0038™ 0.0014" 0.0001" 0.0090 0.0027™ 0.0021" ks
Rewatering
C1 sl
0.0003 0.004 0.0015 0.0011 0.0003 0.0033 0.0023 0.0015 1e
Error
* * > Lol % s
0.0012™ 0.0024"™ 0.003™ 0.0005"™ 0.0014 0.0047" 0.0037 0.0052" S E
D*R
o « (M
0.0003™ 0.0124 0.0014"™ 0.0031 0.0001"™ 0.0061"™ 0.0006"™ 0.0006"™ e Sl # A slne
S*R
# o abd oot 25
T o
0.0006"™ 0.0033™ 0.0002"™ 0.0018™ 0.0004" 0.0026"™ 0.0009™ 0.0024" sdees ol
D*S*R
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0.0004 0.0018 0.0014 0.0008 0.0004 0.0024 0.0011 0.0029 ZEd
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Dl sma e g /00 o /o) L;Uaééaﬂ):é)bdu»%;a{nsj ¢

** *and ™ significant at 0.05, 0.01 and non-significant, respectively
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Table 3. Mean comparison of antioxidant enzymes activity of forest savory chemotypes subjected to drought stress.

SOD POD APX CAT Drought whed o
(1 mol/g FW) (1 mol/g FW) (1 mol/g FW) (1 mol/g FW) Chemotype

0.331 0.15 0.298 0.189 WW

0.328 0.136 0.282 0.17 25 S

Darkesh

0.333 0.149 0.302 0.169 40

0.013 0.03 0.02 0.029 LSD value

0.342 0.137 0.282 0.201%™ ww”

0.326 0.145 0.292 0.178" 25 s

Pono
0.331 0.128 0.298 0.169° 40
0.012 0.027 0.023 0.016 LSD value

(s 25) ol 05 5 Fr 5 (awgie (23) el 05 55y TO ol o3 5 & ¥ 5 Y0 WWF

%

L3l o LSD Ogal Jrss 4 Ao ss 0 ezl rlaw 3 Jls e Mt psgdo 4 Oy 2 5o PR PN
" WW, 25 and 40 well watered, moderate stress and severe stress, respectively
™ Means with different letters in each column are significantly different at the 5% probability level in LSD Test

s L gl o M 050 pland slac SIAST BT s 5T 5Kle Sl s —F
Table 4. Mean comparison of antioxidant enzymes activity of forest savory chemotypes subjected to selenium.

SOD POD APX CAT Selenium wlond o5
(1 mol/g FW) (1 mol/g FW) (1 mol/g FW) (1 mol/g FW) (mg) Chemotype

0.324 0.159 0.302 0.174 0

0.334 0.145 0.292 0.18 5 o2

Darkesh

0.333 0.131 0.289 0.173 20

0.013 0.03 0.02 0.029 LSD value

0.338 0.153 0.298 0.175 0

0.325 0.116 0.295 0.188 5 &

Pono
0.337 0.141 0.279 0.185 20
0.012 0.027 0.023 0.016 LSD value

AL LSD szﬂuﬁ:}) & Aoy 0 Jlea! Claw):)l;&uu Nyt et & Oyt 2 o wlino & J;J;—M
™ Means with different letters in each column are significantly different at the 5% probability level in LSD Test
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Table 5. Mean comparison of antioxidant enzymes activity of forest savory chemotypes subjected to rewatering.

SOD POD APX CAT Rewatreing sl oS
(1 mol/g FW) (1 mol/g FW) (1 mol/g FW) (1 mol/g FW) Chemotype

0.331 0.141 0.283 0.175 BR"

0.331 0.129 0.3 0.167 R1 o

Darkesh

0.33 0.165 0.3 0.185 R5

0.013 0.03 0.02 0.029 LSD value

0.328 0.138 0.3 0.185 BR

0.333 0.132 0.277 0.175 R1 7=

Pono
0.339 0.141 0.295 0.188 R5
0.012 0.027 0.023 0.016 LSD value

ST 51 e 350 5 (ol 31 g 535 1) 3dome kel (2L 5l L3 <5 5 « R5 5 R1 BR”

J\..ILL;ALSD ijT&JJQM)QOJW‘CEMJJ)bJ‘.u eS| r}@@dj.wja); “"L;"‘f—“*—’jf#

&3

" BR, R1, R5 before rewaternig, rewaternig and 5 day after rewatering, respectively
™ Means with different letters in each column are significantly different at the 5% probability level in LSD Test
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