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 (b). In each column means followed with similar letters are not significantly 
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Fig. 3. The interaction effect of plant species, growth stage and temperature in the recovery time on proline (a) and 

phenol (b). In each column means followed with similar letters are not significantly different at 5% level 

of probability based on LSD test.  (C1: hot pepper, C2: sweet pepper, S1: vegetative growth stages, S2: 

reproductive growth stages, T1: 25C, T2: 40C 
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Fig. 4. The interaction effect of plant species, growth stage and temperature in the recovery time  on antioxidant 

activity (a) and ion leakage (b). In each column means followed with similar letters are not significantly 

different at 5% level of probability based on LSD test.  C1: hot pepper, C2: sweet pepper, S1: vegetative 

growth stages, S2: reproductive growth stages, T1: 25C, T2: 40C 
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Fig. 5. The interaction effect of plant species, growth stage, and temperature in the recovery time on chlorophyll 

fluorescence (a) and spad value. In each column means followed with similar letters are not significantly 

different at 5% level of probability based on LSD test.  C1: hot pepper, C2: sweet pepper, S1: vegetative 

growth stage, S2: reproductive growth stage, T1: 25C, T2: 40C 
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Fig. 6. The interaction effect of growth stage, and temperature in the recovery time on proline (a) and MDA (b). 

In each column means followed with similar letters are not significantly different at 5% level of probability 

based on LSD test. T1: 25C, T2: 40C S1: vegetative growth stages,S2: reproductive growth stages 
<N�6-  1�N�#���
�3 	#�23P "��� <M��� � ��0   	���.�� ���. 	H �0�� ) 62)��- ��O2�a�2#�)E "0 ��)�� P( )MDA( )b.( 

� ��95 �# �02e
�26	��#  �F<J��M �_ �]� 8�� & �
��0 z�9+� q�M	0��  S��9M� yf5 �05% �� ���.E 4�5�LSD 

.�
���
 T1 :25  P4�2R�5 ���0T2 :40  P4�2R�5 ���0S1 P	+��� ��� ��M�� :S2	+��. ��� ��M�� :  

  

ab
b

a
a

a
ab

b b

36

38

40

42

44

46

48

50

S1 S2 T1 T2

	
e�

�O
�5

 r
X�

�

C
h
lo

ro
p

h
y
ll

 I
n
d
ex

 (
S

p
ad

)

��� ����	 
 ���


Species and growth stage

C1

C2

b

b b

ab
a

a
a

c

b

0.76

0.77

0.78

0.79

0.8

0.81

0.82

0.83

S1 S2 T1 T2

5�
��

�

�

>
<

2�
��

�F

C
h
lo

ro
p

h
y
ll

 f
lu

o
re

sc
en

c 
(F

v
/F

m
)

��� ����	 
 ���


Species and growth stage

C1

C2

a

c

d

a

b

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

S1 S2

"
0 

�
�)�

�
�2

#�
)E

)
fr

es
h
 w

ie
g
h
t

1-
m

o
lg

μ
M

D
A

 (

��� ��M��

Growth stage

T1

T2

b

b
b

a
a

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

S1 S2

 6
2)�

�- fr
es

h
 w

ie
g
h
t)

1-
µ

m
g

P
ro

li
n
e 

(

��� ��M��

Growth stage

T1

T2

a

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

3.
3.

1 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 jo

ur
na

l-
ir

sh
s.

ir
 o

n 
20

25
-1

0-
19

 ]
 

                             5 / 11

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.3.3.1
https://journal-irshs.ir/article-1-327-en.html


  
Fig. 7. The interaction effect of growth stage and temperature in the recovery time the on phenol (a) and antioxidant 

activity(b). In each column means followed with similar letters are not significantly different at 5% level 

of probability based on LSD test.  T1: 25C, T2: 40C S1: vegetative growth stages, S2: reproductive 

growth stages 
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Fig. 8. The interaction effect of growth stage and temperature in the recovery time on the  ion leakage (a) and H2O2 

(b). In each column means followed with similar letters are not significantly different at 5% level of 

probability based on LSD test.  T1: 25C, T2: 40C S1: vegetative growth stages, S2: reproductive growth 

stages 
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Fig. 8. The interaction effect of growth stage and temperature in the recovery time on chlorophyll fluorescence (a) 

and SPAD value (b). In each column means followed with similar letters are not significantly different at 5% level 

of probability based on LSD test. T1: 25C, T2: 40C, S1: vegetative growth stage, S2: reproductive growth stage. 
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Comparing the Ability to Recover Physiological Traits of Hot Pepper and 

Sweet Pepper Following High Temperature Stress  

 

M. Motamadi and M. Haghighi*11 

 

 The plants' ability to recover from stress conditions is different. Tolerant plants can recover 

faster and better after stress. This study was conducted to study the ability of recovery of hot- 

and sweet pepper under high temperature (40°C) based on a factorial experiment under the 
complete randomized design (CRD) at greenhouses conditions in vegetative and reproductive 

stages with 3 replicates. Proline, malondialdehyde (MAD), antioxidant, phenol, ion leakage, 

and hydrogen peroxide increased in both stages under heat stress. Proline and phenol were 

lower in the reproductive stage compared to the vegetative stage. The highest proline, 

antioxidant, and phenol contents were in sweet pepper whereas, MDA, hydrogen peroxide and, 

ion leakage in hot pepper under heat stress. Study the parameters in both stages showed that the 

vegetative stage was more tolerant to heat stress with increasing antioxidant, phenol, and 

proline contents in recovery time. Sweet pepper was more tolerant to heat stress with decreasing 

membrane destruction, increase antioxidant, proline, and phenol contents during recovering 

time after heat stress. 

Keywords: Antioxidant capacity, Growth stage, Heat stress, Hydrogen peroxide. 
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