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The Role of Ascorbic Acid Against Oxidative Stress Caused by Water
Deficit in Olive Tree cv. Mahali Baghmalek

Tooly g hazr i 3 AL Jnslows] ¥ calao Al 599

oUS>

L bl ol wesse 2ol 1) Lol sai 5 a8 0058 oo )18 sl sla s 136 5 2leS luld o plalS
G5 g o ol 55T sl b ablie 1o (555 olreSI BT S lsioty doml Sty gl 1 (o Ban
gl aw (2yme 50 oz Allegs Gladles Ghegh ol 0 Cdpdy Sge Sl (e o8, 55 sl 0 oS
B Gl 59 p 5 dea VB 500 T8+ o) sl Syl b oz 5 (LS 35 5 s 1YY 555 010 0) (g o
2ol B s oSl o ppon Glaleil al s 6 pSoill el cdlad g (abordicuny o Shis 5l (F g w85
Oty oS 0l L base s ol a1 A0-9F ely; Jlo jo Glales bl s o 1,86 aw o Bolar Jul5 sleSol
A3 e Sk YOO b ond Jles laJld @ Lo Sn 5 09 e 0 e S ke WY Jlade @ a J30)IS (e
) Odon 9 (Speib B39 o5 s 50 05 ke UB) U5 sl Dlj0upgr)S Gl (b izt g Sl S 95l
ok & el s 4 olS 5ya5 g w3 L PP G TY L sad kol ladles )3 (S pasb Gig 5 52 50 Jseg,See YN
o5 ke YO cdale a4 ol S ye8ul 5l 09 oo sloiin g Gla s o oleS (ES e sla Sl rals gl S
D9 oo dnogi 1FF e Ol Bpan 10 o93ad o 6l g 90,5 eoliiuwl yid o
NIEICORT WSS EL N NIPRWLIPINS

EPRY-T

! )l eedins 53U (sadg slaes gl B CuhS g S &S el (550liS 0 a2 JBlaw 3l (o ol sgueS
Lulyd onl 55 @) ol Jloy53 5 it Sl 5l 23l Gladle jo ez 2lse 5 ol Lulyd la s JJoa alss
Mjﬁ O)S.Lo.c u—‘ ).'.95 d).a.a L: (RTINS owm.la.u Lg)L..:" WS o‘) )‘ u—‘ d)..a.o o e JL..:.) O u‘)i*“-“ﬁf ‘57-):
S G5 S0 ) S a5 Sliddes g Sis bl j0 ohgds sadiaiS o3l sla Jlos (slp (YY) s ol ogao
ol 5l ol ze5 5l @rSslr cuz loaijs, (ogel dgtus olS lawg (S (15 b ablie slool, 51 (S iy o0 1,8
O SeSTeo 55 oty dacdlg IS o Jols ol ) o poss cde 4 (Sis 15 delol b ol oo (5,05
S9rSI a0 oy wuad bl 0,5 anSleo 38 ot wad rals g S s delol b (Y0) wb oo els
oy 51 ST Jlad sladiss (FAFO Q) 0o )5 o s TS Jld slaaiss Coles [0 a5 5,5 o bl jiiwgid

QUFNY 1y fo QY il s gl )

Olel Gleal Glaal ol ez g ol8ails «(),5las saSlisls (el pyle 09,5 sl o)l i (seiile g Slezils bl oo gay =Y
(m.moallemi@scu.ac.ir) : Sy xS oy ¢ Jgiome odims g #

Reactive Oxygen Species -¥


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.21.1
https://journal-irshs.ir/article-1-445-en.html

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

[ DOR: 20.1001.1.16807154.1399.21.4.21.1 ]

Gasl wij e dsso a3l 4 (V1) TSalSy slaasl 5 (YO lapntisy «(VF) slic slonyz slamst w50
oozl oy 3Tt 5 sarsiT Gl T oz 5l abizes clolS 5 slo 5l o yiee slo il aisF ol b ablie gl alS
5 (F) 70l 55l 5 Cloaisisds T Js 3555 TopsuibislS & lsicsn csmtilnt HaanSl T (sl 5 el | S
() 5,5 o)Ll V5S5s, sl 5 ' slapnST s lysSasl VLI A lgonnd0pnS g aiile oy 3T (5la T T
5 JUb o] el LSS el 5,5 5 Lo (sl oS5 1 (5381 45 amdm (5 i ol sl gy
Sl Bl codld a5 wes o lis iegh 0 (VF F) 0ad oo oS ol slops 31 codled iol58l o1 JLss
58 Jlaao iy a8l o ol Bl Sl e (5 & Jaie oS 5 (K25 25 bl 5 e ]
(YFTY) anles Lyl ) oo (i S5 &y LS oo Lialdl p ST 5T sl 5T a5

Slr il gla)ls g sl 5l o5 p0 Of awsn lyz osed JEn & S gl (Ses 5 ks o plalS
Moo ol sl axile 093 el 5o Jslome olge bl @ )l e oz 51 a5 Al s ealiul (g jaml orlats
D5t ALS Sl 5 sy ateslael (FF) 5,8 o)lal ¥ Jsilo 5 1230051 e ploasd 5 Fopilly TS
sl el o ol glacdale (o g WS o Jeos [l Cdgenl SO Glaie 4 wS o 5 1) S sl e ge S
@) g slid @ o) ol jlaas (Sas s el o 1nj o ls 1) 4l 5l (bl i (g (V) Wb
(V0) &5 (o0 6505 sl Loy
5 S 3 185 558 slogannSIl | Sy bl ol 5 o BB 5 S JsSpe Sy o il S y55
Sl a A e 5 1y 5 S50 end eSS St 5T Jlab p5enST sla SIS0, 4 3y cslansl ol
V20) 0l (B ()5aye0 denS Ty aiile (58T Jld sloaisS losems ;0 adsl gl g plsie 4 oole cnl Suo
5 42l olpd drug Wil (ol Fn (ML e wiile (ALS laanlp (S sl SoyeSl izes (T
FF) am e 418 5l 5 1, A,

o aShy g o onlinl Kis 25 bl L2alS ol L & dnsl S ys8l 51 a8 sl o0l 5Las b
oLS 5o del SopsSil Sl eslanal Jle g 4y ol ol ey 55 1) (6508 St sl ST el SepeSul b lalS
1) 5,8kt 5 5 S (35 wtise €105 ) il el (prpmii 53 (FF) T o lgime ial38 el M5t 2
g 0383 050 4Bl Jlad (S mhans (ol cge 5950l 30 9 (VA) ogue CudeS 5 I b (Al el glaas Jalb 5o
Sheslanwl s Lalpd o o yShes 5 (o) lacTRy Some b 4 0y ol o (FF) ws S o coiS
o3 355 b o] Gloses soliul b g (V) Mol Sogeml> g g p oiile oloeaS 5 b avolio 1o sl o e80!
oeals cel Ko e i Laslid ol So, 0l 5l oolaiwl Lgw ol j0 pl p 5938] .l i 54155 (YY)
9o ool )3 dl SeoyeSul l osliiul (pizen (A) w0 S (ciug; o The Some 5 (s it 4 S5 L]
(V) 235 (5598 slajl Ghals

argi b g Cuwl Jloy5 p olaidl (6 S ogee Cuaio jo (90l Cuenl 5l 89, Wy 5l et ol Aol 4 cubis b
G5 U ) SlFeed g 03925 419 9% p CuiS adgl Al pe p3 (SIS Aty e 5l oSl eadiiiS o3l slaJle 4l &
G2l 55 (558 STl Sy st 4 sl SopsSal Sl eslial Baa b ey oal eonlaly S 8 (Ses
L pdy Sz o) olS S slnST a2 sla ]

Wesigs g 390

ol b slenl ol e aapds ol8iils (63,0liS caSidls aildE o VYD oleols > B AVAYF olopybl 51 reghs ol

B Jlade 4y g ormb O g0 @ alsdS joi 0l bl 1YY el Cagby g ugadis 4z 0 YO 4l 5 YO allyg, sles

Ascorbate - Flavonoids -6 Tocopherol -f Glutathion -y Nucleic acid -v Proteins -\
Proline -\  Glutation reduktase -\-  Ascorbate peroxidase -4 Catalase -A Superoxide dismutase -V
Alternanthera -\v Substrate -\# Mannitol -\o Sacharoze -\ ¥ Betaeine -\¥  Glycine -\v

Jasmonic acid -\A

YOA


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.21.1
https://journal-irshs.ir/article-1-445-en.html

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

[ DOR: 20.1001.1.16807154.1399.21.4.21.1 ]

o bS] i b ablio yo o] S92

29,5 0elats (58 g JLdgy e S8 4 GaloT (b Bole (23,98 50 Lo g 0 (el 4l 0 aye ey S S
e 5o o laJles 5 o ags Sl i o Jl adys 550 51 Shail e o8, gz Ao 5o slale
o gl YY slol 4 g 55,5 olbolads jo g Langes o] lals ol Jite abdS 4 og asds o] o loads,
D 0313 )15 sy (Fga> 395 o SG g sl pow So ((2l)) S g So S 5 L g gl e S0l TO g ylad
0 ool o] o 5l bl 5 Jgene y5b @ lales )bl slegrage Jol b Al Ll 4 laJlos 6,55k pslase 4
sl 5l bl s obl ilesl alxil sl wogr alin ojlail s 5l a5 WJle slo s wyzge slaJls o
ARAR ‘)M ».\.w‘ sS.a.:)BS.wJ GIGM)LP 9 (0L5 )L».: b)}o uT) d).’u 9).».79.: /Yl\ﬂ 9/7? s/\ .. 6)L»)T u‘ﬂ) 4w l) °L°U'°'er’
S sloSshe ol B s 5 oy 50 Ginleil ol (V1 5 VA ind s il o o5 len VO 5 00
oolaiwl Jlos VYo Lo o olows @ a9 b 1S5 aw sl 5 Jls 90 (ctoloj] oy o 30 ol 1ol 1SS aw jo 9 Bolas
A plol olopd,9,8 10 Gy jg, Vo g aihl pgd ded ;0 S e S8 0 5l edld dd Sl Sl b sdb Jolore ol
o ol o3liul (ig gy & 5 ez e OIS GRS Sl ealinl g (7)) (e 5 (I g, 5l (2 o5 i Jles! (s
Casb, Gliwe a5 Sbey ) azse slaplals el Solal 5l am celo Y a5 09 &g oy oolawl BB Ol acwlxe
595 03 3l omp b ad)S I s adsl (55 Olare A 09 cnl WAl 559 OIS (A as)he cod )b Sl 4 aplals
Sy90 21V e ploie & gl g adgl (59 BTl 8,8 L o gl 0y Glsie s 09 azae GO o)l
B CUIYY 5 155 00+ gl s g5 4 455 b ogalS s S35 13 15 e (G5 5 i 5l o20)
o 6kl LSS 59, Ve e blalS 5 cpas a6 kol ceslaul
5 s IS sl SliasnsesS s olien ebsslS 6365, Jold alompdiiens) sloSis pielesl bl 5o
A (6 S o3l jloseST g jlaenST b ,eSwl GYBLS slae 3T culled
ey 6 S0l (M) al oolaiwl Arnon g, 3l a8l dswsd slo S 5l (6 mSdigad 3 s (Juds IS (5 S oslusl gl
Irigoyen g, 4 Jolore Olyapg,S IS lime .28 )5 alosl (VY) )], Sen g Bates g, 40 S 5 5l ojlas zlganl 51 ey
3 Sofa g, 4 S 5l a5 o)las gl sl 5l an SlawST ST el 5,505l gl ol 5 pSeslail (YA) o, Ke 5
oeals wlwl 5 (CAT , EC 1.11.1.6) VLIS M};T cudled e o (VYY) Bradford ig, 4 (g lie «(FO) )], K02
oS b, eSwl o 31 (1Y) Beers and sizer ysg, 4 HaOn o ojdgilie dliws a5 yiogili YF+ 250 Job jo0 i
r"-.’.}j 5 (YY) Nakono and Asada b5, 4 yesil YA+ zgo Job j0 Gd> tels wlol , (APX, EC 1. 11.1.11)
Fogidy Sl ol8iws 3l eolaiwl b egilh FY- oo Job 0 iz iels el (POX, EC 111 1.7) jlaSly
Al (g S o3lsl (YY) Kelin and Hameda jig, 4 UV-1200 Jua. Shimatdzu
Siles amolie 9 9.1 SAS 5 14 SPSS <MSTATC (sla,l33l o5 5l coliiwl b laools Lo g 4555 iolejl ol o
20,8 ol 1Y g 0 Jleixl pdaw jo Sl (glasals sz g, b Waosls

™)

Oliee 4@ Jed)lS Jladie o iy a5 (V JS0) w08 pasine @ 89,15 (e ol SopsSul Sl axg b
O g oals b aS el Cavods sl SuyoSul yid j0 0,8 doo YO+ cllale 0 Sy 5 059 05 50 a5 e VY
Je35,15 e dsl Sy 55l 5 g5lo] e LiiSen il o me BTN Jlaisl mhaws jo ) 10 05 Lo
039 055 2 ek Y Gl 4D L9 IS (liee 2y ooliial BB QTN sl o a8 (Y JS) ols (Lai b
Gl sine LS 18P s jo clale ) b a5 Sgy sl SysSol i 00 o5 e YO+ clale 4y bgyye 5y o5l
b casls V1 Jleisl mhaw 5 g lssine B (bl TYY Jlosd 55 dnsl SppsSiasl slacdale ol U Ll sl
Oliee S 5 2l 1als Jlg jo b Jds S (e LYY 5 85 a0 Ve Sl g Sl eolitl (BB 0T (e SralS

g oslil b STIYY Jlos g aalss a4y bgyye S o5l (39 25 50 o5 oo +/) Olie 42D Jids)lS

Chlorophyll pigment -\

Yoa


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.21.1
https://journal-irshs.ir/article-1-445-en.html

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

[ DOR: 20.1001.1.16807154.1399.21.4.21.1 ]

oLl 5 colro

Koo *5:-!)55*“’,‘
Ascorbic acid (mg L)

ab

750

Fig. 1. The effect of ascorbic acid on the leaf chlorophyll a content in olive leaf. Mean with the same letters are

not significant at level of 5% probability.
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Fig. 2. The interaction effect of irrigation and ascorbic acid on the leaf chlorophyll b content in olive leaf. Mean
with the same letters are not significant at level of 5% probability.
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Fig. 3. The effect of interaction between irrigation and ascorbic acid on total soluble carbohydrate in olive leaf.
Mean with the same letters are not significant at level of 5% probability.
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Fig. 4. The effect of irrigation on the leaf proline content in olive leaf. Mean with the same letters are not

significant at level of 5% probability.
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Fig. 5. The effect of ascorbic acid on the leaf proline content in olive leaf. Mean with the same letters are not
significant at level of 5% probability.
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Fig. 6. The effect of interaction between irrigation and ascorbic acid on total soluble protein in olive leaf. Mean
with the same letters are not significant at level of 5% probability.
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Fig. 7. The effect of interaction between irrigation and ascorbic acid on catalase enzyme activity in olive leaf.
Mean with the same letters are not significant at level of 5% probability.
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Fig. 8. The effect of interaction between irrigation and ascorbic acid on peroxidase enzyme in olive leaf. Mean
with the same letters are not significant at level of 5% probability.
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Fig. 9. The effect of interaction between irrigation and ascorbic acid on ascorbate peroxidase in olive leaf. Mean
with the same letters are not significant at level of 5% probability.
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Research article

The Role of Ascorbic Acid Against Oxidative Stress Caused by Water
Deficit in Olive Tree cv.” Mahali Baghmalek’

N. Moallemi, E. Khaleghi and Z. Jafaryzadeh !

The plant growth and development are affected by oxidative stress under water deficit
condition. The aim of this study was to investigate the effect of ascorbic acid as a strong
antioxidant against oxidative stress caused by dehydration stress in olive trees cv. Mahali
Baghmalek. In this study, two-year-old potted olive plants were exposed to three irrigation
levels (100, 66 and 33% of plant evapotranspiration) and four levels of ascorbic acid (0, 250,
500 and 750 mg L"). Some biochemical parameters and enzymes activities were measured.
This experiment was done as factorial experiment based on a randomized complete blocks
design with three replications in 2015-2016. The highest chlorophyll a content (1.3 mg g
FW) was related to trees treated with 250 mg L' of ascorbic acid. Also, the highest amount
of total soluble carbohydrates (9.5 mg g"! FW) and proline (2.17 umol g'' FW) were obtained
in plants irrigated with 33 and 66 % ET crop. Foliar application of ascorbic acid at 250 and
500 mg L' resulted in the accumulation of total soluble carbohydrates and reduction in the
activity of antioxidant enzymes such as catalase, peroxidase and oscorbat peroxidase.
Therefore, according to the results of this experiment, it can be suggested that the use of
ascorbic acid at a concentration of 250 and 500 mg L' improved some biochemical
properties and reduced the activity of antioxidant enzymes in olive cv. Mahali Baghmalek
under water deficit stress (33 and 66% evapotranspiration).

Keywords: Carbohydrate, Catalase, Chlorophyll, Proline.

1. Professor, Associate Professor and Former M.Sc. student, Department of Horticultural Science, Shahid
Chamran University of Ahvaz, Ahvaz, Iran, respectively.
* Corresponding Author, Email: (n.moallemi@scu.ac.ir).


https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.21.1
https://journal-irshs.ir/article-1-445-en.html
http://www.tcpdf.org

