[ Downloaded from jispp.iut.ac.ir on 2025-11-09 ]

[ DOR: 20.1001.1.23222727.1400.10.45.20.8 ]

YO0 tamiw Ve aloss 5 53T FO oyled N+ Wi aLE 5 SIS 5 Al

25 O3P8 Pl 4 Ogn5 6ol @) i alesdian 9 S5 P (s, STy
o Sl

‘el e Gl 5T ol e (o ppila S5l M als dices
95 3 sl (Oliios Slajle oLl S b mbe 5 (65,0US (25sal 5 Sliios 35 50 o (BL 5 (2155 pbe Sladow s
P58 DR s 38 (5 ot S ki (500300 5 DS yo 04SLEn 53 (el ) sy (55513 5 5 05 S T eliile S (55,58
(SIS padign 5 poke 0 a8l (ALE K55 5 A5 wige 09 5T tly (5503 g 5 B gl (Dlados O3l (SLBL
Ol pl colzsle S (51, oBLtSs (omb mlis 5 (55,UES 3 5

/oY 2l Bds b N Fo e/ F/YY Bl 5o )

oS>

s Sl ol )3 0525 pULl (F lrandion 5 NS85 (s4Es GBS0 2 AP BLdsks SI1 sl
255G 53 5 S e b sl Wals slaS sk aly 2 b B 55 JsSB bl pson agh (ol e Dl gd salls
(55 Bl g ¢ al Jold D55 05, b eslinal 3590 o151 S plowil \YAA 2L Jlu s (IS slacdale 5 gn; pl,)
b (2hd) dals Olsen jie slachle 55 (58 L 05 Ok JolS (Bl sk do o 53 3 355 5 Wl a8 U5k
(Ghdy Sleo a0 Ol 5 238 ploul (Do ppl 53 K25 5 05 Slgr 4 4z 5 L) sl 5 5 Lawlsl 3 doyn B Y (O
Jlo asls hd g as) Jod 51 s, g0 (phagy Slho g)la piadlanl (285 H1F ab5ol 5500 055 e alrendsn 5 (S5 550
S 5 Jds A5 Ol Jglows SladiS S Ols JS b Olie S oo Ol i St oS (o T Ll s 0l
4 e 550 Ogn) oyl STy 45 3ls DL ol s 8 o il ol 5 il glasles 53 SlhmST 5 SUBLS (glag 5T
dolows a3 5 (a3 VA/AY) S OF d lgoee 0L L Wl5L o35 g Spline (G S s sk (AL glovwe
#5595 (G 05 S 5 dsesli V/EV) deadllgs Ol 5 (Ao)s 4/0Y) G Sl Olpee 2708 5 (G 83 e 8 2 pSSke VYA
UGS 5 (p 8 e Sl Y/OV) 5luST gs%».}ﬂ b 5 (5 855 08 5 e S ke V/0) S s A Slke oy 5 o b LIy S
523 pUL) JS oS SIaie 5 S ol O (sl (sbd; Sl (WSS AL gone Liss pU,l op g (o5 s axly +/49)
ORI L S sls alS 1y JS 5 e dlT(ss Ol meas D505 plLl 53 48,0 GBI pmen Antsu s g 1y 05 Bl 5o
3 bl (sl o SIS B glows 1 0I5 4S5l DL Gl cpl S (S ssba g B, s a8 AT s 5T b

305 o3l 5 bl 53 D gu Slel

J|J?...S|Ji L)UU\S LJ:.;}JJS &J_’l;u 6‘.5.&5 r.‘_}.'»j c&:)jﬁ: ‘@ﬁw 16-5?15 olds

gholami.rahmat@yah00.com : S5 s Sy 5Lis ¢ ams 0kinns 557


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.45.20.8
https://jispp.iut.ac.ir/article-1-1551-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-09 ]

[ DOR: 20.1001.1.23222727.1400.10.45.20.8 ]

VB Jle B0 oyled Nt W alE s SIS 5 aul \$

ol Sl (6o eddenp S L (S O3
3 Dol ol (U s (et B USG5
UL ol s 53 g 5 S a ol s JtalS
ol Cel IS 5 eslad (Glenn, 2012) 545 e
spdr Dl s Bl S O 0 ey sl
D e ooss ol 5l Gaa (Denaxa et al., 2012)
sl 5 SO n b Glagal (Fn s M 2 S
Os3 Sl o8l 53 aes30 Bl 3 53 0505 o) i

e g\ASJJJ‘.« Oliw e jAUls

L Sy, 90
i) el D5 Slie dSinl g LSl iasy
Y elar 50 5 3,5 4885 0) 5 a5 YO U3l A
CEU (20 OAN L”).scla_ﬂj\ tu;)\jditmz aads Y g
Pl 1YAA 2L JLe OLT B gl sl wlisbe S oleal s
FVY o Gllae Sl b (6 s S cailaie (i1 23 S
ey NN UL gl ey 5 ol S ol as
CaiS 5 e ks OVANE S50 Lawgie 55 5 51 5 sl
sl o s ey andllas 5 50 £B) Slasein 5 gll uT
PH L i o) St ol .l ol 03,51 ¥ 51 o)l
V0 ol s sl Galesl cpl ol g Seslul 5 asise V/Y
R SYRNN PV E R S P UNICT-"S N PR -t
5 Wil Glgw el ol >l sddantlis
g a5 5 s s Sl S By s s Ul s
5 Sle Sllee 5 osn e PP Ol S Al
A Jlesl bjles aen 53 OLSG sbay Ol s 51 (IS
2 S L O Oy S abd e d e o
¥ AT b ahdlos) dals Olsen jio slacbls
Si 58 sler wary L) slie 5 5 Lyl s do )
1288 el (e ol 3

Sl Ay gy Slie bl ey slesl s
3 8ols e el b golrdle axls Jlad 5 g lbdle
(L0.0.C, 2002) 03555 Scios ululy Jlios L sS

Ao dle
4 S Sl juwaiaen la S (Olea europaea L.) 55
Shle 53 UL bl & S5l Slopas o2dls s
3 X0 5T s aWlae Gla e 53 5 (6 e S
3y S o S A SIS sy ey s s e
s e sledle (boGble il s Sl gl il
5 ) Sl esn b e oS sl ks Sl
sy LIS 5 o Jolse Sl s (VA4 O San
s g 1y WS Wy Sl A cl ObLS
G gd oS O gmen plasd g 5 (S5 gladul b
slblie 4 ol (malls ) Gy, cod o
A e O3St Jlab ok S Il 5 el g2
LS .y (Hasanuzzaman et al, 2013) Jas .
S5 b S oS S5 AT S el
(Camejo et al, 2005) 5,5 . I3 @ Sl
A gbadpbe dex Sl gl gy S
Slaatls 3l Lol Olpi w6 Seilll & wes
FRER ) RGN [ P K S S C I v JV R i
MK» Ol seas - e Cpﬁ QAL I BN
Lim 5 sy a5l Gl Gl S bl
Cod LS Bl 5 e B et b
Kingston-Smith et al., ) &S o 3L S~ 5 Ll i
oS iy 8l s asdee Sl D ol sl (1997
on OB 03 S (meh & 08 s D 0505
e mla Gla gty ST Osn5 pslas laed
Slod e DI JalS o oS e slpe L sles 205
S5 p el Coeal G Wisd e Opus OLS s UL
OB skea ol s D) poa il sl ge ol
S, e Sledipd oo 03 84 Sol S5 e O
(Khavari et al.,, 2021) Guad ol 5 sl Sl
5 ool ewsUS 5 (Brillante et al., 2016) Sl s o s
313, el 015 e 1 (Denaxa et al., 2012) 0535 53 Jgmel

C.n\»\ J:J)Slsu,») QJ‘JP- a2 a.\;}sJi.bu” J\}AJK.LJA.LQ:-


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.45.20.8
https://jispp.iut.ac.ir/article-1-1551-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-09 ]

[ DOR: 20.1001.1.23222727.1400.10.45.20.8 ]

WO ol o) A abertiae 5 (RSP (s, ST

Qb&.«k K] wu.'c

b w5 55,08 Sl 5 Olides S e wld S ol Lisbesl Jowe o) 53 il S o)l Slaseine -V J g

(oLl S Ol

e eSSl IS S Sl J pWl e - L) S0 Sl
a0 dews]

(G s iU s ke (53 08 o) (ol 2 s
V/YA AR F/7 V/4 AR ¥/7 e Yoy 00

SR 3550 By el Slastie - J g

o5 JoS Oy O3 Gl me i 55a8 =
al..aj.e_n.b.wb‘ L;:'b}) QL}.:JA); WJAAT
slo 31 Ll S3 S Ll o g G yor
aLAJ_éAJ_“»\j\ Lf.'.;jv) U\J:!\@f gf.‘é))
sLOLT =1l S S Ll o5 Ul 5L
ole o Laslsl S-S g o WS
aLAJ_é.a‘]a.wb‘ a)_,.]é;ﬂj) Q\ﬂ\&f 3,5

(¢S5 » sl Aok 00) dops 88 Jsike 5o S
VoSt bl sl e oS elas gl s LAl Sl
ool HAS Sa Sle agds 5 YO s o4y
58 JBoIS Gl Y msedsb s dr 5 Al ol
Arr 65 Jhe) sy il b 35 IS 6l e U PYF
faome 31 S oS Ulpe ekl (K60 0Ll
s GSeiIul 5 eslas 4 el Cesub sa s IS
e S VYO .k plouil (Bates et al., 1973) iy, 4 S N
Yoo del Saal JLulS id e Y s el
e S 03 86 S L Use ik Al S ad 1) e
S Jsloe ol ol YE Lol S sl ax 5 F gles 5o
Sepsp o Voo LS o3l 510 S /D spa
Sl A ke Y o80T s 2l e 5 o dos e
Cole K Sdea sddiosbel pydapb 2 o Y L ojlas
059530 5 e 5 A& 02y Sl 3 :lj_fJ:jLﬂ a3 Ve gles s
03 e Ol by Cdd b Oojen 5 S8 A e Sler
Sheslial b s Olje b ol 20 50 OY 2 5ad b
Oire Sl 5 gl i s 3kl i
Buysse and ) iy, sb S, Jdse sbldns S

GUCCi ) s, olol 2 S o Ol oo Ol ol (5,5 05100
Jlmss 535 b S lanl s 5 ,Sesll (et al., 1997
A s (FW) 5 035 5 Ldd 558 05 0/ ) gl L
o3ls 513 el Yo e SOLU s O gsls B b o
e 3 A (&SIl (TW) S gLl O35 e LA
53 el FA e o 8 sl ax s A gl s LS
Ogme ] Csas (TW) S 055 U s i 0l
el Gt 3 Wslas 5l S L O
RWC = [(FW-DW) / (TW-DW)]100
Lol sl s (Joho clas plos ool ) shaies
Il s (s, Sesll (Lutts et al., 1996) iy, 5| eslizad
e TG K i el Ll e S
0o b SKs s cele YF St e 350 o S WO
e Ol Sl i 5 ol osls 13 aids 3 VO
Glos 55 aids Yo Sdew 35 elie sladi s (EC1) A
S ol s a3 SHLE 5L S Sl as s VY
s b g S S Ol 5 (EC2) (6 S o5l Lol
Gb S s AS chle (oSl A s ECo  BCy
slaai gl il .3 8 s (Dere et al, 1998) s,


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.45.20.8
https://jispp.iut.ac.ir/article-1-1551-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-09 ]

[ DOR: 20.1001.1.23222727.1400.10.45.20.8 ]

VB Jle B0 oyled Nt W alE s SIS 5 aul VA

Sy ool o s g Seslul (Vavy) Fahimi 5 Herzog
A 00 o anny (ke YIA) U5 o s sielis
gekd S5 e LS 5 (ds > ady; st ) HRP
DSl AenSyy Oiaoder Jslee 2 e 0/00 055580 L
3 0 glos 53 e gb Y70 gedsh s 318 A 652
T W PGSV U V5 RO [ VoSG K. g W
oS e 5 LS an b dolas LS sl b - b
5 &bl LT s plmil (5 slachile 5 O3 pB,)
AV wied) SAS LIl 5l eslial b GSlls 4

A pll (e L y)l8

olrdle axls Jas 5 Jgb i lrdle ala i 5 Jb
Slspme Aoy S ol a3 5 c ke less
atls el 5 Jgb Ol Jel8 clale il b cd S 13
el ks 5 A Ol 5l cdl Bl s goldle
i 5 (e mle V4/89) Wiy Ol o 5 i ol Jlo
IS Chle & by e (e sle YA lrdle asls
(W Jsdr) 55 do s Sl

o S T Gl 18y O od (51 g
Aoss S bl mlaw 3 SIS m e 5 W35
Sl addlas sy5e Ogns bl ss w23 15 Sl e
o a b S Gt S ol e Sl
by ol 568 5 (o3 VA/AY) Wdl5le 5 Wl S
Sl b Jsds) s (Aoys VITA) e o] ey
S B 58 S Ol e (St Ol (5 il
(¥ dsa)

2 Py S Ol P 5 6B S i o
350 055 bl o3 A s pae o S ezl elan
5o 4 b i St (P B B caadllas
o5 b e e s (Ao)s VAV e el
Olme (W8 clale 0l L osg (Asys 4/0Y) Wil

(8 Jsde) il 2l 55 by oo

S e p S ke Pl 55 U5 Ll (Merckx, 1993
ool 5l Al e el = dops A Jstl s
0353 Aol Sl e O 5 (Jg8 o I s
Col el OT @ aids 10 5 Lds WSSy oy b oS0l .
ikl gl YA gadsb 53 Dl e o el
Singleton and Rossi, ) i, Gk JS 16 Olsee (5,5 63100
e Sl A s B Osesl 23S e (1965
Y 28 S 8 el sy S OS5 ISl
RRPERNE YR S WYL RN P A R
Glos 3 Cole S s 5 o bline oy Ve IS s
Lol VIO poedsb ol s wiliS S
0351 mnay (sl del S 1A okl 2 g2b g xSl
Ol Slie (6 Sl d eslimad skl e
(Heath and Parker, 1968) %5, 5| eslizel L tadiigs
Aol e w0 Sn e 285 e
(Aol S 50200L55) TBA (o8 do 3 +/0 5 A (5 50 slas
Jrol Jglome 5 Al 0338 oo Yo sl Szl IS (6 5
A S aiss T gl oS sl 4y A0 sles o
b OAEEst Sl g L o3l 13 A 53 Lasiged g
3 BAS Sl a3y Vo deay 4i3> )3 53 Vreer
Ad el 20 OFY o gedsb D3 sl Sl Ol
5> (Kwon et al., 1965) Y00 mMlem™ &l o o
s Aebi gy bl SUBE 3T ol s w5 ks
Voo aslx jsba s g Selll (VAAY) Ol
Yoo oden S Sl e b ol o lae 5l 25 S
AR Ve Sde pl Sl ey A bl s 5L 4dds
AL s S Yoo s sS s Al Lol O 4 Triton X-100
oSl s See YO 5 b ojlas 1l S 00 wland
Toedsb o3 cder Jhals 5 ad dlal jUse /0 PP 00
A bl e gty Sl g 4SBT Ddeay e 5L Y
U5 8o 3 doly o SUBES ol Cld Ol
ek A 5 diEs a s elda s LSl O35

T SRt Jy K WO S RGO PSR s VNP


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.45.20.8
https://jispp.iut.ac.ir/article-1-1551-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-09 ]

[ DOR: 20.1001.1.23222727.1400.10.45.20.8 ]

Y LOg) b (B o pberdien o (SO (g hs, ST oL 5 ol

(b3l sl AT dl) Oga) el (s, Sl p S ChlE o) F 5Kl amlie Y Jpux

Gobrdlw axls ks glrdle exli dob

(e 5l -
O el
/YVa V4N pe e sl
/YO® ya/fya LU gan
VAtde Y V/AY 8 €
/YYD \V/YYD Wil 5L
AN VA/YE 2 Wl S
Jxse VA/NS 2 353
A Ll
AN W e o
YsP VA/FAD Ao s Y
J/YAR V4848 Aoy ¥

s (5,15 pae gl (glyls Sl (glamals L dyﬂ el b aws ;5 0 ch..u BERTSY gt ST W PYr P P I 6\.&;,,;39

0Pl b LadS odsp (g 5 S O (ol lsoe Sl SIS ChlE B S Kl amlie Y i

sk pB, SUBLS 5 5laemst ﬁ}si Cllad g b by S Ol e T g5

S Sty s g o S sl Ao -~
B SeAA aedle 0 e eSS0 om0
03 i3 4y . . / s s
_ OiseSde 530580 5558 e S ke FoiseS S _
(¢S . . ) . S
(Sx5 (S5 5058 (S, (S,
O bl
/oY ALk VY V/OAC Sk FIEA A ANG VAVYE VRS e sl
JAYP AT yey/yee Y/vOP /AN ARE 1Y/ved VO/AAY VE/eYR B g
jove V/45¢ YAY/Y 2 Y/YOP \/ P 7 YA/YAR AR A Ll S
VYR Y/yvee ArANG \/fve V/fv? ARV VPV LYOA LR CVANS Wil ke
JAte Y/ove ) FA/AY® V/OA® V02 4/A\0 VYR ARMEERZVAR & Wiy juS
/50° AARES qv/fAe AAS ©/40° V/¥¥ \Y/94d YF/AQE VY P 355
S e
L /oVe V/oYe Aa7ARN /YR V/aye AJAY? V£ /VAR (AR CERG VALY o
VAP Y/¥P YY4/0YP \/40P AR A/YAP \£/0YP VAN A SR SR
IASR Y/0¥? VYV e V/VYS 17142 v/a¥e VYAV VYAVE O VANO? Aoy ¥

A (6,15 pme o glis (gl,ls STls (glamels Oga30 51 o3l b deo 5 O cla.u 33 OFm A s OGSy sl sla  Kile

S eadllas sp5e O3 Byl s a8 S 15 s pae Lo Jsle ol 5 5 5 Olsee i ghons a3 5 1
s s Ol 5 e sl ladd 5 s Ol S S bl mlaw s S gl 5 8, 1 Sbess


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.45.20.8
https://jispp.iut.ac.ir/article-1-1551-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-09 ]

[ DOR: 20.1001.1.23222727.1400.10.45.20.8 ]

VB Jle B0 oyled Nt W alE s SIS 5 aul Y.

Bilps b Conlos b ope S 0 i
5l (Erez and Glenn, 2004) <ol OF 5,58 6 g0 5 A,
Al s cl (S G55 50 WilEl o35 5 58 cte
O (F P A P A P B
T SRl S mgedsh o g
5 Sn ol Gl SR LS, LS s s
»> (Glenn and Puterka, 2005) s5i 0 G, JalS
GLds i W5 e B, St sl Jhbl
e Sp ol ol Gl 5 IS Jd5 IS sl
B WPl 085 bs e S S8 0n S0

s tls s Jb lopat o e
ool (Laila et al,, 2019) ol sdd anl Uslzle o35 055
P SUCH K I I C Pt SV Py WINPT PP St
Sl (Kas fre olij b 5 oediy 5 4 olS Cuslis
ASE &S eus 5158 amen (Glenn et al., 2002)
Shddsy oo sp Ul sl o 1) 0p S AST6s O sl
S o 1 ol Ay olS O UL (slgime S5 b
Lis v 58 b3l ol s (Glenn et al., 2002)
e L O T R e e
Bilpd 5o Ol o 5 AS o oS (St b1, O
Skl 3 s godate (S5l b Ll 5 opd e A
Fewgd 5 baizs, Cllad () Dammen Wl 4wl
S,k 3l s (Mullan and Pietragalla, 2011) »,ls
spbogn oS O Coandy s Lol Wiy, Gy sl
oo Sl e O3 Ol s s (Boari et al., 2015)
ol > g AP L elisls Gladle 4 b O
L Ol ol e B Sl IS S s
iy Gl gas Ol gl il b &S

0P 28 L G pl 5 e add 5 s
BV EE o I POUN SR PVt NG - N
Spbr oS OF Jlkis o Jsl8 58 L oS cl (g el
Aloos s a ds s 545 (Cabo et al, 2019)

Slie oS Slds Sl il 05t ST slas S

3 (G035 08 2 p S Se WIYA) gy oB) 4 by
GBIl e G Oss oS n Sk VYA WGl
3l Rl 5 dloes sladid 5 s Ol (SIS L2
(F Jgae)

Ol Sl dHS 5 W3, el Ol
2 A8 g Loy S Jlezl gl Aaicss
deallles Ol Ol 5 5l candlas 5,50 O4u5 Pl
0S5 2 dssbYX0) 5p 255 0By 4 by sk o 5 A
55 Aealliss O Olpe o $I5 Cle (LI581L (3 055
(F Jsde) il ials

5o A e g8 Las IS i g Js s
s doyy Ko il e 53 S8 il ke
(Js IS Ol i 5l candllan 550 0515 0Bl 52 28 S 138
VO ) Wilile 5 Wis s o35 a4 by Jlde 0n 5 e
el 035 03 e 508 535 (5 055 p 8 o S e
Clle nIBIL s S dalie (5055 08 e S e t/AY)
(F Jsdon) bl 55 Jds IS Ol ol 518

RAPCCE N SIPI PR R LGSR SRR TR C R R VA
Pl s L3S I3 s e Aoy SOl che 2
Ly slhde o 5 gt 8 Ol Sl 51 candllas 3500 O35
LG5 055 8 Vo o p S ATY ) o5 2o, o35 &
(F Jsder) S8 fals 5 8 Ol (R 518 ke 13

cobe 5 o3 UGy S, (.%;T s
e 3 VB 5 STy o 5T dled Ol oS58
clllas 5550 Ogm5 pB51 5o AS b sms Ao S Jlea|
Sldie o 5 e UG 5 laas] m-j e Ol s s |
R Al /A7 S YOV ) s Wl S (35 4 b e
il S O oSS e il LGS e
(F dadr) S8l Rl 81 5 UL 5 ol
53 035 Sl Slio sl sl Cowsay il 4 a5 L

iy sl Soden b o3 g5 4wt 0515 oy i


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.45.20.8
https://jispp.iut.ac.ir/article-1-1551-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-09 ]

[ DOR: 20.1001.1.23222727.1400.10.45.20.8 ]

YV 05 6ol (B R alesden 5 (S5 (g hE, Sy

Qb&.«k K] wu.'c

ol Gl s Lol S s ik IS
il 5 LS D A (S e g sl e P
Sy 55 wmD) Sl S oadles el ik
sl b 518 Ll (Glenn et al., 2010) s 55 o (b5 ,IS
Wandet)gfj:cja..ﬂélﬂiJlﬁgwek:fgfféjjgb
g UT Olee 05 UL cgﬁ SLed 03 50l 550 o0 (al., 2006
cle IS L skl oS s S O ely
s IS clle il sl 8 G pae el s
5 Khaleghi . cils Slsean Ol plo i b &S A
Losddsles S, &S Lo S 218 (Y90) OLKes
e ol dals 4 cond (g x5 IS (Glgie SIS
J3 IS o 55 5 S s 00 S8 Sl S s O
S Chlecl Wl et s Oldall (S
J'Z.'J )\ v,ul.Lc JAJSKS L oJ.j:)Lo-; ULQL.S BL LhJ:ﬁjJLS
S5 5 dms o3l DS nl 4 45 ol 508 sl

.(Britoetal., 2018) 1.5 eslial g iy 2L Sl
e IV | Gy APPSO BT K ST ¥ 5 | R TCIVA L
L Ogms e Sy s 8 S s bagssl
o sl 4 Glae Jgs oS 5 .(Brito et al., 2018)
VAOT e JTosl 3151 SISl Sles 8l 5 o bl
bl b oy S Gl s ol Gl sl Wsa
Mdalﬁfdwglwldﬂ&dﬁbwqjuj})@
Sl s 55 wls 5 .(Mattos and Moretti, 2015)
s b gl 0 x sbel LG b
Arora et al., ) LS . oS 1) L Sl sanliinst
Jﬁv&u}aéfubblm&)\ JL&}&&}(ZOOO
P Rg1 Lt | B PRSI P WS FC RN VNP AN (O
i o 3b) 50 O S 5 s Eds Sl ol >
Lis 4 580 5L e les OlS s 0T ials

53 0T O 5 sl ms)) XS e 6,8 ol ok
SN G Lo XS S dsn g S Rl
L oo Ol A5 o Rl b Sgpsba A3 s s
ol ials e Gl cew ppte Sl
oSS il =gl ) (Abdallah et al,, 2019)
Il SLS 5 e (28l b o SIS S sls 0L 0535 0
L S r odon slie O3t AmSTy 5 deul S5l
»> .(Ben-Rouina and Ben-Ahmed, 2006) sl>  :als
hle AL g ekl SS 5 55 s b
(Brito etal., 2018) Lsls OLis | J e slaiid 51 g SUL
seds el Ay 5 b ol 0 S ) e e slald
Chaves et al., ) 1S o 3L 1) Sreml sScbli>= L&
of Bl od s ilisy s Lais b oJ shoa 350 opl (2002
o2l bdhe Ly OF Gl sl 030 5 oS
) e g o O e Sl B e 5 S o
sld S5 Sl Dl bim 5 olaicaen 3 gl sl
(Lisaretal., 2012) & ,ls e 2 Jshu

3L el S s L daddlss Ol mess
S Ll s ol ol gen 5l Cbli> gl LS
Lols OLES b s e oo |y (6 20 dadies o4l
Sy Soaslie Olsee S8 L el jlas b Ol s &S
Cabo et al., ) das o 0L 55 5115 50 byl a0 ol 5o
sy 5 il il 150 byl s ol ys ol s (2019
ClSy Ws w56 5 adles odle 5 sy
Osee b e o b oS el 03 50 Sls| i
GBI LS gl Sa ool L) 55 Sl BT slags i
Ol ialS 5 anl 55 oS 3 55 e Laolans] ol
{(Faroog et al., 2009) s,ls ;s |, Ladliss

3 Shess pledsm Chde K Olpea s S
OlLes 5 Lombardini 8L il 5 e 8 13 SIS
el il e S IS Ll 5l e s (Y00)
ol GSen J5 IS 53 Sl al lin S el J35 )8
Losdiiles OS5 Jald s oS WL cle ol wy


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.45.20.8
https://jispp.iut.ac.ir/article-1-1551-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-09 ]

[ DOR: 20.1001.1.23222727.1400.10.45.20.8 ]

\f"Jb«foa)ws\'ﬂeswgb;)s}%i} YY

5 il SIS e o Sl sl STy bS]
sl Ol 3 5l e 3 S WSk 5 Ul S o))
L35 Olee Rl Ll o (P 5 eslinal pizmen
s 3552 35 5 SIS Olse 5 S e Sl oty

23 0o 5 2l Ol et RIS 5 s ]

ol Kl
Cpas ogled 4 SlidsS o3y B lash ol
Olsle imgsy Sl Sl eslizal L Y-00-YY-45) )
O e 5 A plal (65,5L58 s 5 sl (Dlidss
Dl oyl OLISen 5 U gs 1 Al e 30 555
o b QLT o35y Slad Jy o Ol e 5alls 0 525
5SS sy o (‘L>.=3\ 0> KRS bl ol

.(Brito et al., 2018)

5 306 st 5T slag 5T cdlad sl opl s
55 8 e Rl IS8 58 Ll s s (GlawS)
St L3 SISy m T cdled Ol Sos il
oslizal oo 51 St SIS 5 08 s WL S st ys S
SlmAl Sl o o IS 5 s GdSE S
o3 ks s (Cabo et al., 2019) 545 o SlinS] s
kS OLLS s UL 5 Slaesty 6um~ﬂ Sl
Abdallah et al., ) 55 o bl (Jo8 L oedjles
S sl 058t ek S Waa i Ll s s (2019
4 a0 5003 HoO2 4 02 L5 o SUBIS 5 5ls]
(Singh et al., 2012) 1S o LS O3St 5 Ol

S S 4o

S50 05 pByl &S obs Ol G ol s S sba

GL’«:

Cos Q}u) 0y 3)) LSLAV';) L;itt“‘“‘:'j"‘"ﬁ J’Q‘},}jyﬁ Sles Bl (\Ytqc\) A “d‘fw 9 Al anLLi) LCLL;:\A.:LA o cf\
VAO-VA® DV Ol ) SLek psls . ol i
V=Y DY Ol Sl psle DL 55 ez S (S5 5 508
FIY-FYA A alS s S8 .L;JJA (Citrus reticulate) b, 5 cod = v.f;)l; b s

Abdallah, M. M. S., EI-Bassiouny, H. M. S. and Abou Seeda, M. A. (2019) Potential role of kaolin or potassium sulfate
as anti-transpirant on improving physiological, biochemical aspects and yield of wheat plants under different
watering regimes. Bulletin of the National Research Centre 43: 134.

Aebi, H. (1984) Catalase in vitro. Methods in Enzymology 105: 121-126.

Arora, A., Byrem, T. M., Nair, M. G. and Strasburg, G. M. (2000) Modulation of liposomal membrane fluidity by
flavonoids and isoflavonoids. Archives of Biochemistry and Biophysics 373: 102-109.

Bates, L. S., Waldren, R. P. and Teare, I. D. (1973) Rapid determination of free proline for water-stress studies. Plant
and Soil 39: 205-207.

Ben-Rouina, B. and Ben-Ahmed, C. (2006) Water relations, proline accumulation and photosynthetic activity in olive
tree (Olea europaea cv. "Chemlali") in response to salt stress. Pakistan Journal of Botany 38: 1397-1406.

Boari, F., Donadio, A., Schiattone, M. I. and Cantore, V. (2015) Particle film technology: A supplemental tool to save
water. Agricultural Water Management 147: 154-162.

Brillante, L., Belfiore, N., Gaiotti, F., Lovat, L., Sansone, L., Poni, S. and Tomasi, D. (2016) Comparing kaolin and
pinolene to improve sustainable grapevine production during drought. PLoS One 11: e0156631.

Brito, C., Disis, L. T., Ferreira, H., Rocha, L., Pavia, |. and Moutinho-Pereira, J. (2018) Kaolin particle film modulates
morphological, physiological and biochemical olive tree responses to drought and rewatering. Plant Physiology and
Biochemistry 133: 29-39.

Buysse, J. and Merckx, R. (1993) An improved colorimetric method to quantify sugar content of plant tissue. Journal of
Experimental Botany 44: 1627-1629.


http://library.wur.nl/WebQuery/titel/848802
http://library.wur.nl/WebQuery/titel/848802
https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.45.20.8
https://jispp.iut.ac.ir/article-1-1551-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-09 ]

[ DOR: 20.1001.1.23222727.1400.10.45.20.8 ]

W05 6ol o) A el 5 RS n s, S OLes 5 Pl

Cabo, S., Morais, M. C., Aires, A, Carvalho, R., Pascual-Seva, N., Paula Silva, A. and Goncalves, B. (2019) Kaolin
and seaweed-based extracts can be used as middle and long-term strategy to mitigate negative effects of climate
change in physiological performance of hazelnut tree. Journal of Agronomy and Crop Science 206:28-42.

Camejo, D., Rodriguez, P., Morales, M. A., Dell’Amiico, J. M., Torrecillas, A. and Alarcon, J. J. (2005) High
temperature effects on photosynthetic activity of two tomato cultivars with different heat susceptibility. Journal of
Plant Physiology 162: 281-289.

Chaves, M. M., Pereira, J. S., Maroco, J., Rodrigues, M. L., Ricardo, C. P. P., Osorio, M. L., Carvalho, I., Faria, T. and
Pinheiro, C. (2002) How plants cope with water stress in the field? Photosynthesis and growth. Annals of Botany
89: 907-916.

Denaxa, N. K., Roussos, P. A., Damvakaris, T. and Stournaras, V. (2012) Comparative effects of exogenous glycine
betaine, kaolin clay particles and Ambiol on photosynthesis, leaf sclerophylly indexes and heat load of olive cv.
Chondrolia Chalkidikis under drought. Scientia Horticulturae 137: 87-94.

Dere, S., Gunes, T. and Sivaci, R. (1998) Spectrophotometric determination of chlorophyll a, b and total carotenoid
contents of some algae species using different solvents. Turkish Journal of Botany 22: 13-17.

Erez, A. and Glenn, D. M. (2004) The effect of particle film technology on yields and fruit quality. Acta Horticulturae
636: 505-507.

Farooq, M., Wahid, A., Kobayashi, N., Fujita, D. and Basra, S. M. A. (2009) Plant drought stress: Effects, mechanisms
and management. Sustainable Agriculture 153-188.

Glenn, D. M., Cooley, N., Walker, R., Clingeleffer, P. and Shellie, K. (2010) Impact of kaolin particle film and water
deficit on wine grape water use efficiency and plant water relations. HortScience 45: 1178-87.

Glenn, D. M. (2012) The mechanisms of plant stress mitigation by kaolin-based particle films and applications in
horticultural and agricultural crops. HortScience 47: 710-1.

Glenn, D. M. and Puterka, G. J. (2005) Particle Films: A New Technology for Agriculture. Horticultural Reviews
31:1-44.

Glenn, D. M., Prado, E., Erez, A., McFerson, J. and Puterka, G. J. (2002) A reflective, processed-kaolin particle film
affects fruit temperature, radiation reflection, and solar injury in apple. Journal of the American Society for
Horticultural Science. American Society for Horticultural Science 127:188-193.

Gucci, R., Lombardini, L. and Tattini, M. (1997) Analysis of leaf water relations in leaves of two olive cultivars
differing in tolerance to salinity. Tree Physiology17: 13-21.

Hasanuzzaman, M., Nahar, K. and Alam, M. M. (2013) Communities of fungal entophytes in tropical forest grasses:
Highly diverse host and habitat generalists characterized by strong spatial structure. Fungal Ecology 8: 1-11.

Heath, R. L. and Parker, L. (1968) Photoperoxidation in isolated chloroplasts. I. Kinetics and stoichiometry of fatty acid
peroxidation. Archives of Biochemistry and Biophysics 125: 189-198.

Herzog, V. and Fahimi, H. D. (1973) A new sensitive colorimetric assay for peroxidase using 3,3’ diaminobenzidine as
hydrogen donor. Analytical Biochemistry 55: 554-562.

Khaleghi, E., Arzani, K., Moallemi, N. and Barzegar, M. (2015) The efficacy of kaolin particle film on oil quality
indices of olive trees (Olea europaea L.) cv ‘Zard’ grown under warm and semi-arid region of Iran. Food Chemistry
166: 35-41.

Khavari, M., Fatahi, R. and Zamani, Z. (2021) Salicylic acid and Kaoline effects on pomological, physiological and
phytochemical characters of hazelnut (Corylus avellana) at warm summer condition. Scientific Reports 11:4568.
Kingston-Smith, A. H., Harbinson, J., Williams, J. and Foyer, C. H. (1997) Effect of chilling on carbon assimilation,
enzyme activation and photosynthetic electro transport in the absence of photoinhibition in maize leaves. Plant

Physiology 114: 1039-1046.

Kwon, T. W., Menzel, D. B. and Olcotr, H. S. (1965) Reactivity of malondialdehyde with food constituents. Journal of
Food Science 30: 808-813.

Hagagg, Laila, F., Abd-Alhamid, N., Maklad, M. F. and Raslan, M. A. (2019) Effect of kaolin and calcium carbonate
on vegetative growth, leaf pigments and mineral content of Kalamata and Manzanillo olive trees. Middle East
Journal of Agriculture Research 8: 298-310.

Lisar, S. Y. S., Motafakkerazad, R., Hossain, M. M. and Rahman, I. M. M. (2012) Water stress. In: Water Stress in
Plants: Causes, Effects and Responses,. (Eds. Rahman, I. M. and Hasegawa, H.) Pp. 1-14. In Tech, Rijeka, Croatia.

Lombardini, L., Harris, M. K. and Glenn, D. M. (2005) Effects of particle film application on leaf gas exchange, water
relations, nut yield, and insect populations in mature pecan trees. HortScience 40: 1376-1380.

Lutts, S., Kinet, J. M. and Bouharmont, J. (1996) NaCl-induced senescence in leaves of rice (Oryza sativa L.) cultivars
differing in salinity resistance. Annals of Botany 78: 389-398.

Mattos, L. M. and Moretti, C. L. (2015) Oxidative stress in plants under drought conditions and the role of different
enzymes. Enzyme Engineering 5: 136.


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.45.20.8
https://jispp.iut.ac.ir/article-1-1551-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-09 ]

[ DOR: 20.1001.1.23222727.1400.10.45.20.8 ]

VP Jle FO o led Ve e LS 5 S, 5 aul ¥

Mullan, D. and Pietragalla, J. (2011) Leaf relative water content. In: Physiological Breeding II: a Field Guide to Wheat
Phenotyping. (Eds. Pask, A., Pietragalla, J., Mullan, D. and Reynolds, M.) Pp. 25-27. CIMMYT International Maize
and Wheat Improvement Center, Mexico.

Singh, S. P., Singh, Z. and Swinny, E. E. (2012) Climacteric level during fruit ripening influences lipid peroxidation
and enzymatic and non-enzymatic antioxidative systems in Japanese plums (Prunus salicina Lindell). Postharvest
Biology and Technology 65: 22-32.

Singleton, V. L. and Rossi, J. R. J. A. (1965) Colorimetry of total phenolics with phosphomolybdic-phosphotungastic
reagents. American Journal of Enology and Viticulture 16: 144-158.

Wand, J. E., Theron, K. 1., Ackerman, J. and Marais, J. (2006) Harvest and post-harvest apple fruit quality following
applications of kaolin particle film in South African orchards original. Scientia Horticulturae 107: 271-276.


https://dor.isc.ac/dor/20.1001.1.23222727.1400.10.45.20.8
https://jispp.iut.ac.ir/article-1-1551-fa.html

[ Downloaded from jispp.iut.ac.ir on 2025-11-09 ]

[ DOR: 20.1001.1.23222727.1400.10.45.20.8 ]

YO 05 6ol o) A aledian 5 RS s, S OLes 5 Pl

Growth, physiological and biochemical response of six commercial olive
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Abstract

In order to investigate the effects of kaolin foliar application on growth, physiological and biochemical characteristics
of some olive cultivars in Dalahu Olive Research Station in Sarpolzahab city, a factorial experiment in a randomized
complete block design with three replications and two factors (Olive cultivars and kaolin concentrations) was done in
2019. The used six olive cultivars included Amphysis, Sevillana, Roughani, Manzanilla, Konservolia and Zard. Two
stages of complete foliar spraying of olive trees with kaolin at zero concentrations as control (foliar spraying), 2 and 4%
in mid-July and mid-August (due to hot and dry weather during this period) were carried out and its effects on growth,
physiological and biochemical characteristics of olive cultivars were evaluated. The desired vegetative traits such as
length and diameter of stem as well as relative leaf water content, ion leakage, leaf proline content, total phenolic
contents, total soluble sugars, chlorophyll content and catalase and peroxidase activity were measured in different
treatments and cultivars. The results showed that the response of the studied olive cultivars to foliar application of
different levels of kaolin was different. Manzanilla cultivar with the highest relative content of leaf water (79.97%) and
soluble sugars (10.78 mg.g* FW) and the lowest ion leakage rate (9.02%) and malondialdehyde (1.47 nmol.g* FW) )
and Konservolia cultivar with the highest amount of total chlorophyll (1.5 mg.g™* FW) and peroxidase (2.57 units.mg™)
and catalase (0.96 units.mg) were the best cultivars. Foliar application of kaolin improved growth characteristics,
relative water content of leaves and chlorophyll content of olive cultivars in hot conditions. Also, kaolin used in olive
cultivars reduced the accumulation of malondialdehyde and total phenol, which was associated with enhanced activity
of antioxidant enzymes. Generally, the results of this study showed that kaolin spraying can be used to protect olive in
warm regions.
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