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Fig. 1. The effect of high temperature stress on commulative shoot growth and commulative leaf number of olive

cultivars ‘Zard’ and ‘Direh’ (P < 0.01).
(PSOO]) 0)'3")5 é))' raL‘B)‘ Qj‘“") )é g_?).: (5'“0'7“ Ql..\:.: ‘ASLM: ‘Sx.oau M)))yl.a Lng) U‘“")‘“’L’_\ Ji.u

O5900upoamS |y g odg 2L

39 099 53 0325 3 5 GRal3 ol 28l il 55 525 p) St Sl el ol atles G5 tal3H s
C.’a...u 49 OT Slade 5l gl bccdl rals dgn jlade s 5l o 0,90 Job 0 g dulol o piren 090 05 5 il
Lol ezdl rolidl o8, 90 2 ;0 YU sloo s 13U o HoO2 ()5S Jlad a5o5 (glgizme (Y JS5) 090 YL o2 5Ll
©5) 99 2 )0 Codld Jlade led 25 5l am 050 3 gyl 35 08, 5 (5 re Hek 000 68, 0 I lade
(Y USK8) 09 e naid 51 B 090 b anglin o J Slade w2 0,90 ol o ol bl rals

0.9 LSD=0.09"

(S5 5 039 2o P Odan
Proline (mg gr' FW)
o
"

g 04
03
02
0.1

0

|

o5

before-stress

ST e

during-stress

L3

ST 3

after-stress

LSD=0.12""

009

Direh

(oaiidnng pof olao 32951 9) 3] 9 )0 a1y

1

LSD=0.013**

o5 A
before-stress

Fig. 2. The effect of high temperature stress and cultivar on proline and hydrogen peroxide (H.O,) accumulation

LSD=0.01** |
1] ‘

O >

during-stress

o 31 amy
after-stress

Zard

in the leaves of olive cultivars ‘Zard’ and ‘Direh’ (p < 0.01).
(P=001) 05 55,5 slagdy gy S p <8l (H202) (55 ,mamslyy 5 (el aod 2 08, 9 Vb sloo s 36 -Y IS

ol

Direh

L 7 R T 7 R R - N N - )
hon u il
(Sp J 03y 2 o) gyt

W

nh oo U w o

0.08
0.07
0.06
0.05
0.04
0.03
0.02
0.01

Proline (mg gr' FW)

(oa239y2 ) gheo 292 9) () 9y ded denSyy

H0; (unit mg! protein)

et oS oluad

Commulative leaf Mo,


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.3.4.6
https://journal-irshs.ir/article-1-512-fa.html

[ Downloaded from journal-irshs.ir on 2026-06-10 ]

[ DOR: 20.1001.1.16807154.1401.23.3.4.6 ]

hlSen 5 Slsinis

il BT (sl T collad

il 38l o ol el 4 Cad 08 30,5 9 o8, 90 ;0 S p b L0 SOD sl el ioljEl cel oles i
Lpdy 99 2 50 il ol Rals (S 5l an 0)90 50 Los (S L g aslsl 1o .09y lien 05 08, 4y Coad 020 08, 50
2 9 Y sles 25 o 5,5 w8, 50 POD o3l cudlad ylie (¥ JS0) 0l dalice w00 o8, ,0 i ialS jlade
90 ;@ 10 (i 5l Al e o les alS L cll ioli8l bl sles sgas 050 18, 50 g9 plp A 990 el b aslis
Lo Lal381 b g ails APX o 551 cdlad e 130 olos (ais (V) JSo) cadls ctalS o w31 ol codlad (e o8,
085 4 o (S I3 gime BN 05 08, j0 alS line cdl mals 00 9955 08, 90 58 40 @l opl cled e
dgy a0 ody 50 ol collad lie )5 08 0wl Gl s Gl ef ) e (i 5l am al> e j0 0g i 00
(Y JS8) ols dalol (o) ol dalss mlaw 700 U wes ctals

O Zarda,; B Direh o, O Zard a3 B Direh ¢ ,.0
l‘ 0.7 33 e o 33 Ures o 5 30
= LSD=0.11"" LSD=2.58" =
‘}A 0.6 23 j?
E 05 =
£ 0. 20 >E
SE 13-
% g 04 -
ik 15 32
%2 03 JE
42 10 35
ey e e
12 02 3=
i 01 ’_‘_I 5 -
’ R 51 0.8 A AT dm o= 13 G o Wil 3y 0
before-stress during-stress after-stress before-stress during-stress after-stress
O Zard s,; B Direh oo
0.6 2 2
c LSD=0.07"
0.5+
- =
ul £ 044
3=
) %03 |
—'\ =
1302/
Tg
<01
0
5 51 43 S e 51 s
before-stress dunng-stress after-stress

Fig. 3. The effect of high temperature stress on superoxide dismutase (SOD), peroxidase (POD) and ascorbate
peroxidase (APX) enzymes activity in olive leaf, cultivars ‘Zard’ and ‘Direh’ (p <0.01).
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Fig.4. The relative expression of genes related to peroxidase (POD), superoxide dismutase (SOD) and ascorbate
peroxidase (APX) enzymes under high temperature stress (left) and after-stress stage (right) in the leaves
of olive cultivars ‘Zard’ and ‘Direh’ (p < 0.01).
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The Impact of High Temperature Stress on the Activity of Some
Antioxidant Enzymes and the Expression Pattern of Relevant Genes in Two
Olive Cultivars

S. Ghanbarnejad, A. Soleimani*, E. Dastkar and A. Ajennit

Referring to the alleviating role of antioxidant enzymes in various abiotic stresses, the
impact of high temperature (heat) stress on the activity of some antioxidant enzymes as well
as their gene expression patterns were evaluated in one-year-old olive cultivars “Zard” and
“Direh”. For this, potted olive seedlings were transferred to the artificial growth chamber and
exposed to three different temperature regimes including 32°C (before-stress), 45°C (during-
stress) and 36°C (after-stress) through a completely randomized factorial design. Based on the
results, cumulative shoot growth (%) in “Zard”, and proline accumulation in “Direh” were
dominant in response to the heat stress. The activity of peroxidase (POD) and superoxide
dismutase (SOD) enzymes increased by high temperature stress in both cultivars. In after-
stress stage, the activity of ascorbate oxidase (APX) enzyme was soared just in “Zard” in
comparison with during-stress stage. The patterns of expression of POD and SOD coding
genes were in coordinate with their relevant enzymes activities, though the expression level in
cultivar “Direh” was about two times more than in that of “Zard”. With compared to the
before-stress stage, the expression of APX gene(s) was down regulated at both during-stress
and after-stress stages. Generally, olive cultivars “Zard” showed fewer fluctuations in terms
of the studied activities of the antioxidant enzymes and their relevant genes expression
patterns. Also, cultivar “Zard” had relatively quick recovery ability from heat stress based on
the analyzed traits.

Keywords: Antioxidant enzymes, Gene expression, Heat stress, Olive (Olea europaea L.)
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