[ Downloaded from jstnar.iut.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.24763594.1389.14.53.12.9 ]

WAL 5l [ p g 5 olowty oslad [ oassler o/ S 5 O ple nn mlio 5 (55,0058 0 5 pole alons

Eucalyptus occidentalis ;s 5545 58 s syl (& 2 s8I

\ - * . -
C)U‘sﬁﬁw\?ﬁjwl«aﬁw.AWcMﬁ\:@U

(yraalvls s 0 &=L WAV YIYS (sl s @u)

S

Ol plae (So il esl 5 Lpd o M5 (550U 5 o 5 (54 odes LIS w53 4 ol o 51 K olis
o et 9 A3 e S0 S (555 g ol Ao oS el £V (DLl 3 (5 i 03050, Sl 4 e S L b 5 g e
Eucalyptus 4558 sladlg 4 51 s st cnl 4555 plol @eeslS alaxr ) N DI Cdr s OLE ol R e gST
o eealS IS Ve s (V0 5V 0) slacdils (sl o108 Jglons b LUl ol 5 ko 5l sLa0IAS s occidentalis
5 admy 5 S Bl Glapliil 55 neslS pais jldie 5 odd Cudls p S 5 4y skl ke cpl OLL 53 9 Goll sl Ve Se
S 39, Slio Ay sl ok (AL slao K5 (g (Jsloes o alex 51 (S5 858550 5 (RIPn 5 slo il (F
o ¥ e 10 Sled 5o aslS B 48 5l 0L Sl Al SNl Gial g Slhw g odd Jeow A5 el (S 05
B3 Wi e alS glaslag e 151 bl S5 00l p SIS 1 0 B Jea AV 5 VFY OND Bl 5 S ety 53 i 5
1 el ¥ i (g 5luailal Ol o gndlST 48 ol o Sl Gedos ol S aalS a8 Glae K, ke 51 Sl
3305 03kl o s (5la So T 2alS g ol nl 51 015 o0 cpl e T sz 4 0T UG 53 s M1 4 0T Dpas 5l

381 gl i (ALE Sbae5: K, (s AT G AAST (slae3ls

ol L),;:Sc“lf}uh}égougg dn o pods Cin glasl 5 Al Wli)lS (s 5w
shariat @rifr-ac.ir | s s g (D3 Jgtn 1 *

VYO


mailto:shariat@rifr-ac.ir
https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.53.12.9
https://jstnar.iut.ac.ir/article-1-1340-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.24763594.1389.14.53.12.9 ]

WAL 5l [ p g 5 olowty oslad [ oassler b/ S 5 O ple rnb mlio 5 (55,0058 0 5 pole alons

il Olslw el e Ol Ol glacles L
531 sl S lome Jldde S Yoof Jw s Sl
8 L eSS e S e ofY 555l slass
e OLALS 3 eslS e Ol e anals (YF)
O=Voo Coaw b= 3 5 (¥7) ofo0-Y o SHLS 0 S e
(0) ol £ S 5hS 0 S s T2V 0 K 1S 4 5 (19)

23 635 Jeily hls LSt e ps oS il )
5 (1) o3 B2 Glagees o 5 ol o lapnes s
g b el Ml s D5k @
Ghls (Bb 5l 25 or oslinud wsle Ol @ (> 5 ooz
G ol 6l il VU a5 VL el
23 s Sl Sbaaalllas 5> Jl= 55 8 sl
W) ol o plonsl i JIST s 8o jolie ol e
sladlg dsy o o Sl @ 1 ik 53 (Y4
o G 435S ol 685w 5w, » E. camaldulensis
Sl YU slie gal &S (6 68 5 e ladlol
obe oS e 5 555 K Al (e de I S
A 5 0505 e ool (s oo dS dhe 51 Sdas
S sl Ol el (M) S S 8 ) g0 i
A Rl e e IS e Lol Sl pam bl
(1Y) 252 E. camaldulensis s _.ls 50

33 oo siedlST e Olpae gy pil a5 Coa
s 2l A s edlS e e SBle B L
S ol SSnnt s S Dl Sl a1
Olgs e LT &S sl ol G ol S5 Glaal 510k e
Gilwaall Lbly & SlS 5l SO dlge a0l eszS)

§o 505 (Boma )15 1) peeslS

LIPS
Wl zwl 31 Kim Seed s, 51 E. occidentalis 4,8 sla
05,5 bS5 oKl s G ol s S sl &
Sl awie )3 @l ek il (658 L5 DlidS

PRV
Slp S e e 4 & il 1S ole 5 S eslS
Lo o805 5l o33 el gl 3505 O s 5 O]
Gl 3 el 5o eslS a5 ol S
S Il bl o ege S o3 )T 5105 00,
4S8 Congonns S| s b e ) (1F) 05 0L
O S Cop e (GAS ot s (Slasl a5 ol
3555 5 Seldes Lol il b3 e BT 5 ailsdl st
szl ) U o Dl 5 b Sl s 4 eslS
5 (505 sl M5 50dme (Sl W5 (ST
L e ) o3l 4l o on (1Y) o L 5 LasUT
Gl nl Lasl s labss 5 65,5l S VTl 5l (a0 smelS
Lagey Las o gl sl aher 3l baodias Jlail ¢l 5l 5 o
(O 57) dien parslS (2 65 s W 5 Lasla
= Slapiter 5 LS (5LSL 35S (VY oS
o=l L oS Wl 51 (0Y) e e VT K 5l
oS s cils 5l A SUS (gt ool oS e
4 pedige GLSUSS (ol ) (9ol sl ) LA i (6 S
OA) s 1zl LG ilate 5 (golaml slacyssiou o
e 4 K 5l sas cosll olalS ls 5 5t
i o o 51 DAL st Koy 3L
Sl S ﬁmiwf,,u;@,_g 3 Jos auls ol el
ot ey aSllS 5 oLl s OlalS ) gy 5o =
bl b j5b 4 Sl GBS s )l gl
Sl 536 &S Thlaspi caerulescens Jre iz ool s oS
22 0SS sa e S A Vooeo 5l ziy Jlude v |y )
Jromie DS ol o3 65308 0 5 55 aln lese
Js ») Brassica juncea dex i oS ol 5ls glasaNT o
S el VT ol 55 51 gl olis Ll 5 oo a5 ol ((gon
3 eSSl S s ol cbile (YA 5Y) wls ol S
PRV JEUL PSP IETUNE I U Y

VY&


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.53.12.9
https://jstnar.iut.ac.ir/article-1-1340-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.24763594.1389.14.53.12.9 ]

Eucalyptus occidentalis ;s (g5 8 5 gl il (& 5 5 pesdlS 1

il glajles Conles Ly Gl oy 5o Dl 5 Obe
(YD) das e 0lis
GS = Y jni/Di [¥]
Gl sl ni Lyl 53 48 Ssailr oo e KL GS
g5 3 e 500 M DIy oled slasss 53 es34l
(Y) Ll
VI=RL+SLxGP |
(e L) ezl dob 1SL e 8l) axady; Jb RL
ey el S SV e il As )5 IGP
/(Y) <! (Vigour index)
&f):ﬁ;qu_lzﬁaéuﬁ,\_ﬁli«;l o
sk V=Y Glae Sl b ke 0555 03 bl o)
1Y) 5,8 ol a3 Y Wil sles b sy SBUI 15 s
s aslS (el 1Y) o) 8 sl a3 WA Gl 5 (csla
A LS Saie L HYe gl O Sl eslizad L 5o LolulS
s J e 5l LadladS (bl g S50l g5
a0l Slele aw =238 Sl e (Te) A eslinad 1S 5a
(s A e 53 eedlS Slasles S e ke 4 by
e e s ((Y5e e 10 510 0) cilis glajlas
A sl esls LIS Sl sk ol 4 as S Ll
a2 8 plol ool Sl aly LSS aw s basleg ol
ez 3l Sliw 54505 8 Jlasl Lajleg ols Vo s
o2 LE (S 05 S oS g Bl ady, K25 0
5558 (LS s sa by JS i edd fead i
saSle iy 53 el S e e jlide (g 3
G Bl S 3 s ) e Sk, s S,
o 3N e glads S Ol (S el (6l s
033 bl 3 s e (Y0) A eslinad 05 5
Sesti ol U 5o alS glaaslnS, (1) i a8 o5l
2 S S5l (g Seslul(N) s gl Al el s
plomil 5 Ol ST g, 3l eslinal b 4y 5 Sl oS 5

(*A) < 3

VYV

Ll oss 5 Sl e 3 (b 5 5dS Sl 5 s S
230LU 5 edS s slasds 5l el 5 Wl glasds sl
a5 Ssteds aibVe e wlive IS w5l
Yo Do 4y 5 edod aned 4 o aw Jhie O L Lyl e
S LA Sie s lia 53 ) ey J e )3 4ad
OS5l s La slo J S 5 La Ang i a5 Llus
ol 53 Jou S b B s bl nl ks S b s
03505 o3l Sl s 1 el 1SS we s islas QLIS - b
o=l o ey B Jdy e Yo g e s s lag
Gl bile L (mesls ol z3) CANO3), (slajles 1l i s
2 sbasdn s eslel Y eV 500 0 (dals) io)
Ahie OF 5l dals Jlas gl m i dlesl s m 0
o plie [ Sde slaclale Ol 51 S adl Ll eslizd
Jds a4 oS sy 0l § sl mﬂ)ksjyy‘.;\:ﬂ o 5¥0 Mo
b e S s s A Al e 53 olS pl Ceslie pie
Cop boled CllE (Olio cd pde e 53 5 Ldle e
G S5 ¥ s 8 Ol sl gkl 5 s
ol @l @ e b S50l Ao 4 by e slaesls o
Jless o e o (25 55 5 (PVAUE<0.05) 035 Jla
A 543 S Jle S AIC SN iy, 5l eslazad L baesls 055
oS e glasles il anglis Sl bl 4o
e any el Soal e Ao war il wzaly ) Jsb
s Ol ) Sl yatls 5 a0l s
(Germination index) a5l Laxli s S eslic o
o yaxli s (Germination speed) el oo

TS deslee 3 sladsles 31 eslizad b (Vigour index)
GI=(TTiNi)/S ]
(S ) e sl Bl Ti ikl etls KL G
slodn JSalass S 5l 5y, 5o eojailer slasds sluss Ni
Olas e Sl Ysans Gl oS o3lail ol ok 423lS
Sl O Sal By ol el S50 el S
Job o3 Soailer S1n 55m 03 SOl &S o S


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.53.12.9
https://jstnar.iut.ac.ir/article-1-1340-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.24763594.1389.14.53.12.9 ]

WAL 5l [ p g 5 olowty oslad [ oassler b/ S 5 O ple rnb mlio 5 (55,0058 0 5 pole alons

ﬁaﬁdﬁnéugﬁl};l aolis gl o8 S )5 anlis

A oslizal SSls Oga3l 51 e 350 gl il

@l:.;
liie Sl sl il - gl
Glal s ad e anslis Jol> slacsls g s
slasles s 5 aals Ol a5 sls OLiS E. occidentalis
03 A3 e &Sy sbas 2)ls s (Sols pre SN elS
() Jsds) ol sl il 58l eo3lS Vg0 Joo 0 (slasles
BTSSR v:ﬂﬂ—i Ny e 10 5V e lasles 5o s
eSS 108 5 Gl ol L 3L RalS (ol s
O ay L Ve e 10 Ll 3 Sisy by 3L Lyl 53l
S ALS ey S, s o ey Al lis ol
Aol uls e SalS Ws g S8 s b @ ki JS fels
S o1 B a8 35 (S5 ats L) LS slaphil 055
R 23 S e 4Bl 5 S 53 055 SRS Ol )
e G Vs Le 0 cLle s a8 4 sl oL S
Vo slachile > Js 5,18 S Sas pdaw 4355 510
SlAss syl anils (gyls s S Ve e VO
a3 Soslite gole @ueslS S S 5 e 435,
seals s N)UJY)—A&AG o ble s - Sk
S e anylie 3Ll GUS| (5 45555 3ldas 53 (5ol s
O sy ghanws 03,5 3w ) bl 5 LWR cis
05,5 32 oS sl 055 S s el e Sk
03,5 5 e Lajleg 53 T ke [l 5l S 515 s
e e S dald leg aSg sk 4 (s ghates
s esls sla e S I 5ol OLES 1 el oS
() Jsa) sl 0L 1 6 5L

LS s i il 5 el S ez 5 ol
eo3lS Jlde aS g5k () o) Wi sline KU
o 0 L8 e e 10 Slag 5o iy 53 el
Sl I JS b 4 sk e S s il e

Tolerance Stress ) sded Joasw A5 (g S503ll asla
:(Index

sl e (JS S U5 aalie Gl ol 5 S T
)'1.-.’ eSJSJ v__{‘}A r‘.,b‘ 44.:..3.) A{e:)lj ébﬁkﬁa}-u,\ﬁ:&
(VF) Ko il 3 Jse b 5l sl L

ULJQJ.,\J Ja._:']j.;:):&.&:-e:u Q)jYp

. Yp-Ys
Ti = ¥
) I

ﬁ@]ﬁ))&i}'—e)u QJJYS

(Leaf Weight Ratio) 8, 059 s
OLi oS i 035 el b S 055 0l LWR
sle (Bl polant Sl Shds 53 ol (ol das

) LWR=LDW

LS JS L alis 53 1S 5 0 S2
ds S 0y SLLW 5 8 S aole KL LDw)
(V) (et olS

31 o2 5 dsb 5 435, 31aad 5 xS o3l
033 SY S 3l S aY K SY Sl eslanad bl
e ) ol b St Sals SY a5l ey 553 e
oY (555 5 035 I S g S L a5 oY Ul
PSS Slesli il L e 35S e e
fo olaS,y 551, 455, slaas (Olympus, SZH10, Japan)
221 b o b el Y L aslin b 5 o0 S o 5
s S Sl el L g es el Olos mpe e s Al
Q55 e 2 W50 28 5 sk oS S e
R dowl>ee

ol iz e 5l ol glresls o 5 a0 o (6l
Sy REHSPPRELPHEW SPSS (slel L33l o5 3l Godos
3550 b w35 b Shapiro-Wilk o ge51 51 estizal L Laesls

VYA


https://dor.isc.ac/dor/20.1001.1.24763594.1389.14.53.12.9
https://jstnar.iut.ac.ir/article-1-1340-en.html

[ Downloaded from jstnar.iut.ac.ir on 2026-07-06 ]

[ DOR: 20.1001.1.24763594.1389.14.53.12.9 ]

Eucalyptus occidentalis 53 (g5 58 gl 4ol (& 5 » pes2lS 1

oSils sy 4 E. occidentalis £ 8 55 il Slio py moslS it - sl S 58l dlis ) Jptr

o w3, 3 e @i sl (O) S 05 (9) ks 03 (Or) SLe 035

s b Jss)ls a ks ks Sl oo X3 Slis

S e S (mygfw,) (mogfw) — (mggfw) (mgigfw) (nggfw)(ug/gdw) L
fr:"c\“"
\YooxOA? YoooxOA? AT oAl VAR VAE\ YR VofsrelV® A Vao/¥0®  YhzeNa  Yhxe/vER[xelv D Acax AT als
QO FE° Varex Ye?  HAxe/10®  ofvFxeN? A fvze\® 0/10xe/00®  V1xe/10 P AWVEe\F® ¥/\ae/10° [55e/YAP Yesrirs.® Cd5MMI
AT VYD V§o 010N oMl ofsvaa N A fveeN? ¥loxe/¥S A esxe/\ P A[0xe/¥T P ¥/vao/¥® [viefro® veerry®  Cd10mMI
AYT£AAD V0o ox110° el ofsaro\® Afxe/YP ¥fvaelYS  ofprefon®  ofaxe/\YS  \[52o/\CJpav/s® ovrian®  Cd15mM
el b il b s ™~ s el S, oS alyy peslS Bl pesls o parls (805 e e
(o) (sl sl Gilr Giwler ok (mg/kg) (mg/kg) (mgkg)  (T))' sas foos  (LWR)'
saiipbe
VARY o83 slviefaa AYEIT R \[aofFY R ofrro/ot @ v a0 ?  ofsaeford Vfzofy @ ofosefev© oo ® o[oxo]o¥P aals
SvealV® AxolAr Voo Yaofo¥P  offrofev Byffyaofy D SY2¥/y © Ya¥L10 © INZA N ofY+ofox @ ofyofo52 Cd5mMI
oIAselYC YaofoA® Voo ®  X/\ao/\C offrofe¥? Y/axels & A/¥sofY® 0\0+¥Y P 04=v/Y P ofrsefo¥ @ ofvaefop? Cd10mMMI
offrol\E offro/\ $52IAD \[¥2FC ofyaefov Pyfyaofvy © VFY£o/\Y @ OADYY 2 AvIos¥ly @ ofvsofen® ofveefop? Cd15mMI

RGN WERTY JL«»ICEMJAJJ:J‘M Sl lyls ;)_le Q}AJTJAL,.:‘J{MA.!LLA \Jf&Jﬁ'.b shils Qj;ﬁjajsé&uwﬁilﬁ

1. Tolerance Index
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