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Table 1. Meteorological data in Tarom Olive Research Station (the experiment location).
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Table 2. Characterization of primers used in the RT-qPCR reaction related to peroxidase (POD), superoxide
dismutase (SOD), phenylalanine ammonia-lyase (PAL), polyphenoloxidase (PPO) and actin-housekeeping
genes in olive (cv. Conservalia) leaf tissue.

o5 b ool oy oo oy ey 5 lE] odigy gy S 34T JW. . 4# JM.%S b

Gene name GenBank Forward primer (5°-3") Reverse primer (5'-3") Amplicon size Amplicon Tm
Accession No. (bp) (°C)

POD TX266209.1 g};iTTCTCACAATTC ¥€é$CACTCTACAA 147 R45

Mn-SOD AF427107.1 ggngTGTCAATCAC ,i?’?’%‘rgCTGCATTC 148 28

PAL KI511867.1 éi/é’l%TGGGTTATGGA /"l;(ligl(;CTTGTTGCTG 193 ’75

PPO KP963843 iﬁ/é%{iCCACACAA :géglGTCATCATC 101 %3

win  AFsissepq  GAATIGCCAGATOG  GAACCACCACTOAG g :

bl 35Ty

SAS 5yl Jf3dle s SaS 4y glac s slaosls (55lel 4325 5wl 2] Bolas JulS j5bo 4 5k B jo il
plas j2) "5l o gl s 99 50 (B0l Cundy ol ajlens 285 D0 o 40 oS e ariz B 0 AT ass
Tl US| aaS (9051 (b9, 5l slas e sloosls Sl dulio sl 05 (Jlsne Jlo 59) Jlo S5 (LSS =y
GenEx 58l o5 SaS a4y 9 (V1) 2 7228CT o) as bays oo Ol el ¢ SS90 (sloodls 5,90 40 .o oolazwl (LSD)
2 bl t-Test cyge3l B 40 g Vo adens SPSS 133l o5 S8 a0 idu onl sylel slasglSTly g anmloe O asens
30,8 o 5 # 4z GraphPad Prims 8 138ls 5SS @y abogy o (gl logd

%)

sleadse 5 )l sme b sls g 5l Gl Wiy el Cunsy 4 ols lis laesls il )y 4
<8l J5 st ol gy bl o)l Jslone 5eign oliee 5 U5 9393l (liee e lanST (BT Cadyl pleardican
ol ool lls g Jlo Blie 51 g Jlo il a5 sl Sl o ol el gl sime 5ol 1) Jlaas] s ,3 S
ST Glap 3l colled (gl il ls 452 5Ll (sloazms 051 ylo txe (23l 9550 slo Sy 5l plS et (sl Wnadlse
s PAL 4 POD SOD (slap 5l g1y 55ls g 550 Jlo o v p0 SO Jlaiz ] mhas (0 lo cine Oglas 0929 Sk ylaens]
2ok bl g Jlo blize 515 Jlo 51 sl (535 0350 e PPO w31 codlad Sl 1 Jlo e 0glis 0925 pas
Py st S 5 5 Ol (ST slo il sl

a3l Jbo G o po Sy Jloo prlans o o sime Siglis 9525 ,Siler S Jsid lymomo sl eSilee dnlio sloanss
Sl gl GBS0 5l e pln 90 sgam sl oy GBS, Sr e U5 s Ol bl Gl sl sl
O JS5) Gslg 5ol Jlo 5o i 5§ g9 p)5 Ve 00 el S 0,5 s < INVE /-0 ) - ER4/- V)

Least Significant Difference -v Melting -Y Extension -¥

VFY


https://dor.isc.ac/dor/20.1001.1.16807154.1400.22.2.2.5
https://journal-irshs.ir/article-1-416-en.html

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1400.22.2.2.5 ]

5 Je3 slane
Total Phenol content
( mg of GAE 100g FW ')

Ohllen 5 s

Bearing status
b sl

a
1.54
1.0 b
0.5 .
0.0
& &

Fig. 1. Two-year average of total phenol content in olive (cv. Conservalia) leaves under alternate bearing status
based on LSD (P <0.01).
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Fig. 2. Two-year average of A; peroxidase (POD) and Bj; superoxide dismutase (SOD), enzymes activity
changes in olive (cv. Conservalia) leaves under alternate bearing status based on LSD (P <0.01).
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Fig. 3. Two-year average of phenylalanine ammonia-lyase (PAL) enzyme activity changes in olive (cv.
Conservalia) leaves under alternate bearing status based on LSD (P <0.01).
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Fig. 4. Relative expression of genes encoding peroxidase (POD), superoxide dismutase (SOD), phenylalanine
ammonia-lyase (PAL) and polyphenol oxidase (PPO) enzymes in olive (cv. Conservalia) leaves under
alternate bearing status (ON vs. OFF). * & ** statistical significance at P <0.05 and P <0.01,
respectively.
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Changes in Gene Expression and Activity Pattern of Some Antioxidant
Enzymes in Olive Trees (Olea europaea L. cv. Conservalia) in Relation to
Alternate Bearing

E. Dastkar, A. Soleimani’, H. Jafary, A. Bahari and M. Zeinolabedini'

The alternate bearing, severe fluctuation in annual fruit yield, causes a type of abiotic
stress in olive trees during ON-year, i.e. the year with high fruit load. Hence, one could
assume a hypothesis in variation of leaves antioxidant capacity in this regard. The current
study was conducted aimed at assaying this hypothesis through analyzing some antioxidant
enzymes activities and their gene expression patterns. For this, leaves samples were collected
from 12-year-old olive (cv. Conservalia) trees, both ON- and OFF-type, at flower bud
induction phase during two successive years. Among studied criteria such as antioxidant
capacity, phenol, flavonoid and total protein contents, the amount of phenol in OFF-trees was
substantially higher than ON-trees. The activity of peroxidase (POD), superoxide dismutase
(SOD) and phenylalanine ammonia-lyase (PAL) was considerably influenced by bearing
status. In comparison to OFF-trees, the activity of the POD enzyme was higher in ON-trees,
and the opposite trend was revealed in terms of SOD and PAL activities. The relative gene(s)
expression of POD and polyphenol oxidase (PPO) in ON-trees, and SOD and PAL in OFF-
trees was significantly high. While the SOD showed downward trends, the POD witnessed an
upward pattern in terms of its activity and gene(s) expression profile in ON-trees. In general,
the phenolic compounds synthesis and their consumption are the dominant metabolic process
in OFF- and ON-trees, respectively.

Keywords: Abiotic stress, Antioxidant capacity, Biannual bearing, Olea europaea L.
Phenolic compounds.
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