VA=Y i FA0 Ol (o2t 5 oy )led co2in o <O 5 A i
WAF/ VD tdllie 3L 53 oy
WAD/Y/YV tadonn gy p G )b

WO/ FN Gl Sy gl

(Prunus amygdalus) flolg @M” 9 6213519.1}55 5&5@»!.; g?ﬁ
Wl xio ddlaie Slgd oI 4

A 2 s el b ok 6olT er (5 SKs 6 e
0121 ST, FAVOF-A-AYFA oy IS (STl o305 eyl pshe 0dSTils ¢ gl 05,5

LS 4

e LS aun) 53 0553055 S35k SIS 53 (ol Al y Cnt 4y s DLl (S5 487 55 0l (5135 3
S el s Lot VT 355 801 30l SO 51 (S35 o oaoed Ol (S5 4 35 (5o
5 @jméu@g\ya‘_;ua.umjljﬁom:?.;,u@;u,umug?a}_)@,wﬂﬁ@m)out;x;
3 Al Sslize g on A 68 5 Gl 2lsn 5 ST Ll 8 @ 5 L OIS el i o 0L 5 5
Dbl 53 ity 3L L85 15 5 s 3 oVl s adbate (ol (sLao s VT 30 Ol bl 223
oS3 5) 5Ls (Aals adbaia) dbsleia bl 53 plsl &8 1oy iie ity ool ol s ol olE 655 e
ula;»u,_nSusuup‘w.u(,@td)t;jcp(@W«&w,,w);tfj(w@gp
ﬁpupuf)f‘&;,ﬁ)u@”&lpt‘@w.,\mwﬂwgamﬁgﬁf5,,)9,,,1;&&%
S Il 555l Ol alisbian b uld 53 a3 5 51557 Gblie LS 53 1y Ad 0 penlitenS T 5 (535 e o S
e 36 s> STy g 5 514, JSTULE GYUI (sladlienST 5T b (o s 1 e 155, lkie
3155 ailaie 3 S o 5 50y pobie 568 558 8 Ol LRl LB )y p 3 0 diate a3 (5,13 gine
030U dod O enlikanST ol 530 il GbLie 55 ol VT gl L1 LY 51 SO il oo Li5L0
2 5T OIS 5T 1531 ¢ 225 1 53 ol o3 S 53l sl (58 (S 3T 1 53 ol8 ST
.,usd.wg@.u;sggwbot:?u,u%czsjmudg,ﬁ)lmfgr,\;.cﬂ.l;ﬂsu

alslzan IS (Ko S5 o oK VU (0lunSTT ST 1 sl (S0 3lg

Sy ol .l Laglad s 51 g Rosaceae o 5 4o
5,38l 4l b glojs saeS  cdam g (sl Il 4 Gdaze Prunus amygdalus el =55 olS

CAPFRAVIF Y ¢l o Lo am-askary@araku.ac.ir 1S s s Gy oL 1 g e 05,55

Copyright©2016, University of Isfahan. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/BY-NC-ND/4.0), which permits others to download this work and share it with others as long
as they credit it, but they cannot change it in any way or use it commercially.



VA0 Dbl (02id 5 Sy 05l o2 Jlo (O] P i

5¥

Syas banly SLLE 535wy lylen S T
534l g e 03 3T Lamms 53 Coaglin o gdle &S
S el 1y gwlal i Sa T zals g lem 2V
kS 35 53 ) sor SN WS 0 DS
(Yinetal., 2011) 18" (o3b s i Gbls jo1sn
bt Lol T3 e 5b o 15n slaet VT
Lol Jeoe o b 5 dias o5l 5 5T o 1) 0lalS
(Rai et al., 2011) Las o tals b is Kosaly
332y 4o S Gblie 53 OLalS plysl ass
5 A S OLALS b 5 s (sLaotn VT
sla i (Seyyednejad et al., 2011) ol 4zl
AP o 15 (5o T Al (s 5 (S
OenS 1 b s 85 5 aloor 515157 IS5y O s
S S ge 5 g e BT (Sas 355+ (ROS)
Gill and Tuteja, ¢Tiwari et al., 2006) 4 ,ls JT
(P clg_.n 23 s glaalis ades 51.2010)
A e 4 Cnal Lié el O gl tnST
&l smen pl pl i 35T L adL S5l
Sl O s wltnST 5l ol LalIT (630 s
ST sl (et Ls Ol 4 L5 o e 28
(Demiral and Turkan, s, eslaiwl g5lauS
il 8l el O gl STy w205 .2005)
sl a5 5 Sk slis S5l 5 6 pd3sE
(Elkahoui et 355 s wlu 0L 5 bl ol
Ly SaIT ile yolunsT sla s al., 2005)
gl lac T wROS il
i oLy o e JT slad s 0o
4ol 3 35 n SLa Sy S 5 B
Oljen 28" e o 5 e OLbonti s (gla bl gioeT

(Tripathi and  c—ullya S5, 3T 55 55

Ol 55 0T SaST, .l Jle blsl s IS slyls
(Ghahreman, 1993) cl & ,¢ 5 © & Jli >

et 5 Kb e S s i 5
o g F it 30T dpn s 5
555 TSI PPN [Py NE
Ao a5 oblle (S5 6 Sl JLL5 s
(Nasrollahi and Ghaffari Goolak, s ;lasl
33 dnw s Il s glay 425 55 1sm S5 4T .2010)
sl ge ((led s g 5105530555 eslinal 4z
e s Laol i Wy Cdld 5 5l slaol 5
(Assadi et al, 2011) s, & o sloul Ko
LS 63 Jold anis Gblie STb st slaoa VT
(NOx) 035 5 sladeuST(SO2) 5 8 55
5 i D315 (O3) 05351 (CO) (8 S 5550
lsr lrol VT o o gn Sl e D3
SO Jolb b C g Ll 5 Lol sVl
(Assadi et al., wzwa Glas 13 s HLS CO NO,
2011)

2548 gmeo GaOkwl adaz I (65 0 Olzul

uuwgugusﬁjwqﬁwlmﬂ\

S o 3 ol oS g oYl
3,5 VU slsa ST aS coul ladkul
Cewl 0l jein o 4 (Tulabi et al., 2011)
Sl g &S (64 5 e sl ST S
Gblos Oslome 55 ALE DY smms Ay (6
»> (Avnish and Joshi, 2010) cl (s g8 5 sno
Pl S 53 ol Sla 2O 05 el bl )
ST (s 3 158 (B30T alS sl o glnel,
G ml 3 48T Sl ol plowit OLST o NT

93 OLalE Caglin Uy T Ol 015 0



2 L5l gt ailae slpa (S5 0T 4 (Prunus amygualus) plsb olesd s 5 (5558 Slageal (52

adex 3l oJ9 - (Garg and Manchanda, 2009)
(Gill and Tuteja, Cusl oo 5T 8 OIS ST
o Sl g S5 5 55 gl i 2010)
S oilods S ms e 2aSTy s ods
03le &S5 015 & sy B ST T e
Slap ST ol Cblis fole 5 (5 jomnl 0138 o a3
(Levitt, 1980) cul Lis Slazslw g gD g2
oS e 4y Lad w53 L5 (o s 1y o
s b s m e Rl s o
o9 - (Assadi et al., 2011) s FolLaoss
Lilows 5 35S Jleb glads S oS o by il 5 oo
(Gill and sl o559 o Sl lo L (gl S oS 50
Tuteja, 2010)
23 olie pamd 52555 Jol glael 5l S5
SLagS 1 ST L ) G b 5l ol o5
SOl 0ays an Sl s 3555 .l 33 8 L oYL
LeT a0kt 55,5 wsmy Cde w8 L 5 b
Ol e iUl Ol e (GoOstin, 2009) ol 5 fasoee
adaly S5 I jLasl Jows 51 T alols L OWLE s
¢SS5 50 Ol ok (Gostin, 2009) 51> L. Se
e Sl Sy Sl S Lot VT 3T o OlalS
a0 5P 5 s 8 5 Bl Gl ¢ pL
Oy 4 A3l 5 o s 80 013 il 350 ()
s (8553 55TOL 5 ST oy sl &l jastls
Laod VT 5.5 ,8 1,5 oslicul 350 OLaLS
53 (et Esl st e ol DL b5
lallydon gy S A3 55 5,8 ( Jd JS (6l e
el 5 oo OIS (BT Gl 5T ela 55
Rl s Laas s ool ) epl ol s o oS
Gt )l DL il 5 oo (ool g glo o Lo

.Gautam, 2007)

$Lre 1855 Ol e Ly cOLS &5 505 58 Ll 5
oy o 355 5 Ol joo Sl ok ool i b6 LT
Sl Sglize (AL 48 5 aodu VT Oljn 5 65 &
«slaallas 45 (Agbaire and Esiefarienrhe, 2009)
648 o 5 wlas Ol se 4 Prosopis guliflira oL8
Cos O Jds IS Ol 48 i el | S T
SBLE L5 IS Ol a5 Jlo y3 el JhalS i
Albizzia  sEucalyptus camaldulensis .l
‘Assadi et al., 2011) c_sL .z !;-3llebbeck
calb s s 45,8 Seyyednejad et al., 2011)
Cbablowe ) 5 3l (ol lu 5 alex I (g3ae
Gl b s ST (g s
13 odge  OLLE 53 1) 55 oS ez (slaS s
23 olE (slad gl 51 Chli LT 5 Shas o g ol
el 35T e dLSKsly a0 b o aanT filis
S S Ll 5 o Ll 535)8 alS ol ol
(Fleschin et al., aab |55 15 slao 55, 6l -
sldge Jials” (Joshi and Swami, 2009 <2003
S oy Al i g S5 e 4 555,18
ALE il 5 OTLs 88 1St oo oS 5
25 HSO3 s H L dul ol 0T JLis 4«57 ol
338 o 003505 o g Zalg 53 5 350 e
(Irshad et al., 2011)

$lols 35T sLadlSisly il 55 Olals
(Gill and  wzws SIS 2T b5 sl ,lS 550
Sl ¢Sl e 5T ;Y61 Tuteja, 2010)
s O el s> Ul 5 S i o 20,8
&l 513 1) 0581 5 ST g A8 0550

L (559 0 b 8 2S5 (sla0 58T ol o



VA0 Dbl (02id 5 Sy 05l o2 Jlo (O] P i

44

u«;}g..uu_fualssd_bw,ﬂgiuwwrﬁ
iy ol Sl e 53 F sles 3 = sl 5o
Bl 5 &8 pns SISy Jime o8 lajT 4 S
5SS Jsmme OT LIl Sy - glawr o 1o
3t e OT Ly o 2 ST 0 (50T L
gl LgJ_:fo)'\JJ &= .J._l.a)f oS it Yals”
Al 630 (sla i 31 55 8 sla s
i f > aisml da et L ple oS o510 sl
Lo sad 3l o5l i (6,165 31 Ksilor a5 —Ar
a3 VO Gles L 05T 5o Celw YF Sl a0
Lo s gos O s I g 5 L 0313 15 s Kl
QJJJJ.LATJJ);}_;Q)HQLTLP’-Q)\_A Ly
) S s ESS usb, Sl as 4 s 8 s b
el e ls (6,5 o Iul S ol St (Slad sas
dibote dw a1 opmmen 3 S eslinul wle fud
g adble S 5l 5158 5 5L s 4 Liskan
T Y IV RO PP S (R
AMON g,y 51 Jds IS (5 S0l 5 bt 4
s 3 A 555,08 (6 S o5l (sl 5 (14F9)
i oslar ! (YAAY) Wellburn s Lichtenthaler
el (14v7) Bradford 2, 4 o555 &S o5l
ol = o 03l L5l sy 655 48T
O el |y (6 S 051001 (g ol i
Sl eslewl U (MDA) deadlT 630 Jle cbale u)
J s—ms Ol 5o 4 (V4FA) Parker 5 Heath s,
Lad O o bkl O gl 2S5 oL
IS LE T el s (- Sojlast J
OLea sPolle s, el (GPOX) lunsST
oy 3 sl Uy 55 YU o 5T ol ((144F)
(.ij-_;T c—Jls 5 (144Y) Marschner 3 Cakmak

33 OLalE S5 g 58 an g 3550 5
Csda (Assadi et al., 2011) 1S Lgo |8 ST
o en lao VT 5T ) il Jhags
oS 53 B plborign 5 S5 558 sla el

el plsly

b rgs 9390

53 ol plea oI 6T ol andlas o
3 L)L calssliaa sbLe s Prunus amygdalus (""‘f
Ol (gl g5 31 SO W3l s 8y SIS
5 Ll Sl (o S S Y 5 655
(oo s 5 0B Vb e 3| e gl ¢l
S 5weSS,y Ul )8 5 a4l 8 (B ol Sy 0
s ddlate S glans 53 ST (Gl gy Sl Wby
2 o315 ST 5L o8 5 oy 4 o2V
FA ol e Cosbsn 5o STl 8 (6 e kST YO
AiSs08 a3V 5 5,5 Jeb aids YV 5 am s
Lo w5 e WA el L s s 6,0
YO 53 pbls adinliis ois Cbli> ailis ol w5
Olelw Sledbl 4y ar 57 L &S e G 15 (5 e kS
dals U absbian aabis Ol gio 4 G § Joes Sl
Ll &S o b8l (gl adlate opl s 8 Ol
LBl Caxd e 53 5 el 5 e S e 5 Jutine
430 gazd¥F 5 3,0 Jgb aids A g ax o0
8L e 51 e VB gLy s e
el 45 S

35 (Laast Lo Ol g slaeS ) 5 sladi sl
IS 5 L5l calislian tadlate 4w a H1VYAY olesls 5
SlS™ oy 5 iy ) S5 i 53 I ge 55 53 53
Ol o b andllas 55 50 GALS s Cbls dslas



sV L5l gt ailae slpa (S5 0T 4 (Prunus amygualus) plsb olesd s 5 (5558 Slageal (52

oy b 858 - Sejlasl (Celik et al., 2004)
2 ol &, S o3Il (Y 0) 0l,Ken 5 Hijano
(Wang and Zhao, e waai P ey
(Kohler et (g o g5 Sl 55,5 L iwd 51995)
s gt al., 2007)

zrb 03 30 A s3 et plail la e T
S5l 31 el s (512 . ool ol SalS”
i ) eSS 4 lie (gl s 5 V¥ 45 SPSS
EXcel 1 53lp 5 51 ba)ls e o) & p s 5SSIs O ge)T
A oslizal

o'

S 555 g0 5K olic 4 by 0 SN
OLai ) IS s aliskian o L5la IS aikets 4w a
S5y e ylin ) S b Bllas .l ol b 030>
P YO 4 A5l 5 SIS ailale oS 55 5 g 5
Ol 2l adislids odld bl arbie 4 Cd Aoy
VAL PPM o is Hldie o thw s oo OLES
e o e 2S5 5158 el L o
adsslin ol s bla> aabie S 3 +/#V ppm
ol (6 S 031001 O e Sldie b (6, S 600
We gAY s 5 il 5 5158 agbie ST s
s e QLIS 2ol 8l dlislian ddlate 4 Cocd Aoy
OO 58 g wls adbete O e s
):JUT@L:JQL?}SQ.UJGAJaMLb‘_;)\:@M
aloskin 5 3Ls GIS bl ST K juole
Ly L5Ls adbete con o dT aibata |y 5155 adlate 01 5 o
Ly adisliin adbte 5 Jowgie S3IT L (glaibats
55 dald 5 odd Cblis aibte Ol e 4 S ST
S

Ries 4 Giannopolitis o5, L U semss ST g
A dculoee (YAVY)

OLLSKen s Battes i, L ds s s =S o)l
Aol 52aT Sy cpl olal s £ eslizal (1AVYF)
5l Jl 8 55 s s Do b s 55T
o3le I 5 5osls [2iSTg ol Kl amyn Vo e les
o 63 o S 3 el Sy K,
Ky oS 5 opl S (dicetohydrindylidene)
e s e et AT s oSS
Ol or o Ol joe 5 S5, Sk Sl ami )3 355
3,8 dloma |y g 5 Ol

Y 1890 § DO g (i yolis (S g5 031!
FolS a5 0p55 (oS p St osla Sl S
A SUNDPUPPH I VPSS 2 WA RS i
U0 Ol dy e ki o3ls 1 3 61 gles 5 el
L a8 5,5 s Kl am j5 40 05T 53 el §
LS L i g cOd & 1w 395,325 NO,
AVt e 4 ke OTL 5 es Sl (o
S 3 obie pan (5,8 0100 Gl s okilu
S 5 &8st 5 oy aalllan 3550 S 510 SY
el S0 25 1 Jas VO L (6 e e ¥ &STN) s
Sds o ke ol 65 IS 1S L VY0 5 Ll
LV Gl 4 o L a2l 55 Jl 4 i &5
S ey a3 5 e 5l Kl 4 y5 A
JEN T I N ST [ W JEL VY PR T
S35 Oz 3 bl (glad s dous A 0wy
L2 45 (N2OPD) e il 25 5 (N20,ZN. 4H,0)
Dl o8s b5 L gad ol om0 6T Dl
(=5 Shimadzu 5™ & AABBO Ju—) !

Jﬁaﬁwbud}_epuﬁ:l_bcwd_&a.\a\?



WO Dbl ¢p2i 5 oy 0 5lod co2in Sl 0l sl ALE ity 5 A

m7Zn = Pb
3 a
2,
25
\,{ b
WA, c
. 2 a a
A = -
\i{ 1.5
)
] |
= ! b
I
0.5
0
PIENEEIN sl 58
bl

5 SE 5llinl (gUas odiasilis bglas 51557 5 5L calislain sblie &S PD o 5 ZN (65, K oo Ol Sl i ) K8

el ok it S8 A 16 a (51 A lie ol (S 0 g0 5T S oalizal bl gine (3Bt pde Koy 0SS o5

o 53) A O gl 1 5 5 O e A3l e eills GILT dpdr e
oS i i ol (s 3,85 (/00 J2s A8 L o JS7 Jds ST b s isT @ Jbs i
O Sl e LM (/) mha) e 5 (555 SlLaOl ST =T Edled (55 5 A 555,18 @lb
33 o odal e 4 liskian 5 L35 1S sbls 36 yomas > LSy g 5 1Sy JSULE GBS
Y 5 sladsas) Lol 03 58 g odkaliin abaie du o (515 e O s

cadisiin adlate a5 plsl olE 55 i jate 5 (65 g (5o 1805 s g el Ol Von (ST 1 il SIUT - U

o/ cla.»zjs I3 gae Dk (/00 da.»zjs I3 gme i s )l ae NS Ll 0l ¢l>...i\ &1 O gt o duslte 1S 5 W 5La

(e Ohan ofsn MSLS IS U ab dis S s b b adis s sl

VROV #PAST /FRY™ avva +/4Y4"™ Vo Vi VYo" Isa ST

G e s A4S o Gl JSUE GYUE ladlacns 5T Cdla Ol s 1 (S 3T 51 byl 50T -Y ot
2313 e 1 i 13 e S 1S 5 5L calbabia adlate 4w 3 plsl olS s Mt,v,w,tgﬂuf;,,u e O gltnST

AN cl"“)°)|’u‘:’“:** w/~bcl:_.~

b Zn Pb S (MDA)  (SOD)  (GPOX)  (CAT) b R b

YO/PAFR*  ABARAR*  BV/PAORF V/BVYRR VAR YMO™ PRGBS T

o 33) (S 13 sme a3 adislin adbaie &) o SIS aibie aw ys plsls ol S8 0 55 o

plaL LS S 5s s Sl Aoy s yls (/00 Gla Kl glyls o3 5 4y atislian 5 L3
SIYIA o 5 L5305 5 5158 adlate s adl A 1 5 05305 1 dges S YIAF 54N Y/OY
s s adinliin ailaie s ldie Aoy VOV/YA das e Ol besls g bT o &5 us (86510l

A Jgdar) el W5 5 518 Gble ys plal ol S8 s KoL



2 L5l gt ailae slpa (S5 0T 4 (Prunus amygualus) plsb olesd s 5 (5558 Slageal (52

Ol 0155 e Laesls o bl p plsl oS )
Gblie js sl ai, 0lalE 535 F 8 Jltie & 5405
S e o3 aldslidn adbaie 4 o SIS 5 A58
A il 3l ol aST (g ab as ol oL (470 CEJ)
(A-Y JSK8) Sl Ao y3 OVY S YE/8 L ol s 5

gﬁ);:ﬁygﬂoi_}f Laosls fdos bl
ailate L a3 51557 5 55l blie plal OlalS
s e OGS (v/N cl:w) SI3 gan Ol ks PYERYCPTY
OLalE &8 s IV AL ol o e o 2
OLalS &8 1 js o /oY Sldie o 2S5 5L aakaie
Ot 45 A (6 -8 o I albsleia adlate pll
O lde Lo )3 FY 5l s FAN 1581 O s
ailate g i 5 4 518 5 A5 Gbla s S5,
oug?efﬂp;ﬁygﬂ)tmw.@i&sm
359 Sols e IV 58 .,UJ'L,.Z«EL;»C\JQ
(B-Y &) 5,14

8 1 53 Gy e Sl s (S )3 sme U3V
e.\.al_fwa('/'\ch»)wbs)ydbmjsrbl{al:f
ey OLALE & 5 53 (55, paie Sl Olje 355 00
SIS adkata plsly OWLS &8 5 55 5 1 V/Y 5L ailate
(C-¥ ) 55 dbslzin dibate il V/A

,;lﬁj.s,ﬂquouuuu\;‘_},w,w)ﬂ
Eel aliskian aabis 4 Cuud L5LE 5 5155 adbata
O}ﬁ‘“‘w‘ﬂ)" (~/~(§ cb.n).}) ‘_g)\bdlxﬂ Q‘M
plaly oS 55 .l ot plsly oLS &5 1y s
e O gy s ime 1 sl 58 (S5 T
)JJ‘)’S}JJL&&L&)}@E M)Qul:fdfj))
O Bl el a8 s aliskiin aibate b 4w lie
VEE/NY 5 YOY/AF L ol s 5 4 de 3 Sy o
(V djvb') Cl M)J
Ghlie 53 plsly oS &8 1 3 ks e oKl
PRl NALYidd L: J—f‘_}‘.’ 5 4_:)\;) &L calsslan
A alos B S 0550 8 e 8 e WYY
35308 bl 55 plsl olS 5 ol ¢l
adbie ds Camd o yd YAOF 5V4/7Y Ci 5w IS
el oS 53 (¥ Ugbsr) ol asily 2alS aliskeia
t_iwuﬂﬁ,-l)j,,u,-wam,mfjwqu
SialS Aoy YV/FY 5 YY/YY (s 5 4 aléskin aabaie
OLalS o8 1 )5 Lo b Hldie (¥ Jguar) ool il
Aas oo Ol 1y s me ol 53l calbslzin aibate OLE

(Y Jgder) ol Lo s VIIA L il s i l530 ol

3 gk ¢pely 1 o (umole grt FW) sl 630 Jle) dand O pamlbenS |y Sl 5 5ds p Olin o 1on S5 T 56 . S0be ¥ Jsur
Ll 31l (llast 1SS F S0l Wnosls SIS 5 5L calisbin adlate anys plsl oS (o5 0 8 o) o5 6SCast 039 S

fL?J PRy N (Vs 2) el o 6l p aslas .Coul Ogﬂb 0031 las Uau.:il._a O I3 s oD phe sdasOlis LSS 29,

Sed el et
(mg/gDW) (mg/gDW) (mg/gbW)

YYE P Y FO/e s ARV /NOF \A/8 3£ /AN

IR o/« DLy /vy VO/+ P savy

VOV PEL /N vY/55 Oy /5w VY P sss

Sl ol
AT 650 4l 9 RN
- . 4 U'J}ji ST ESTN o)
(umole gr- FW) (umole gr= FW)
YEPE /A YIS /XY alislin ailae
AR TVAN 47V e/ L5l aabe
AFPEL AN Vo /OYAEY/F 515 adkate




VA0 Dbl (02id 5 Sy 05l o2 Jlo (O] P i

80 - 0.12
i, A a 3, B
% 70 1 o1
3 =0
3 0 b 3
Ho.08 b

M, 50 - -
2 40 0.06 -
R
"t 30 -
s 0.04
3 20 -
> ¢ )

10 | 0.02 1

0 0

NENPEN R 35 diolia
Ghle

Lals

sbl

16 - 2
a 2 14 C
9
L2
3 b
3
K3 ¢
0.8
0.6
0.4 -
02
0 A
35 PIEREEN L5l Eie
bl

).}Cbl_:al.:fc‘fj).)ppmWJJ&})(C}UJ.‘#J«M(B‘ijjQ)}(Arjfjc;&nwf.)f;q‘ﬁ»;)‘jx;ﬁ—rﬁ
0T skl b Hls sxe oDl ¢.uji'lﬁ LSS o9 > 5 (SE) 3 kil (glas adiasilis b glast 3138 5 3L caldslein adaie au

oS slaas & s alte mls i etal i
(Akram and El- .l sui sualie Bougaihvillea
o Olals oS5 58 Lyl 5 Yemeni, 2010)
o b3 ) 055 a5 LeT Lo 5555 Ol s abews
Lis O Kty b 5l jaseis b6 o
5 Cooslin Sl 15 ST 25 Cos oS b5 IS
(Singh and ol lsa 33T 1, 530l Jasw
LS lacS - a5 455,18 Ol e Verma, 2007)
S9TL oLaolSs s 5 Bougaihvillea spp.
e Aalh adlale 4 Lo (Lin g 03,5 A 1sa VL
3L i oS (slae 3555 5 Lol 03,5 (613 s
4> ¢ L (Akram and El-Yemeni, 2010) Llailn
ST 3 il 53 A58 4 sl 4
8 55 Sn e 31 S o il S
¢(Joshi and Swami, 2009) 48" s CLdl>s
40T )85l (o5 olE )3 plagely i el ol
(Abedi et al., coullpns 53T O lhals ,UT
2009)
55 O o 315 0L gl bl anlllas o

.U)'Licdébl:.&.a@mjarbl{olﬁfgﬂ)bsﬁy

Ll S

o
doe 53 dnen g Jl 3 slas 5287 55 15n S 0T
sbaddse (lwd lals s 50558155, goslan!
e s Laola Y b 5 (5,1 slaels 5
=55 (Assadi et al., 2011) s o sl 503
o laodu VT 35 4 (6 e bl )3 aLS ¢l 5
Sl sy 25 ) 0 S OLaLE il
o Cus oL.S ¢ (Seyyednejad et al., 2011)
e s glaod VT adas 1 sl sl go
s aibate OLaLS Lol 5l ol slaiad
|2 slode VT ez 5 o 0,555 12 15 S
DEALS o 53 1y Las VT el U 5 e L
&8 s b ;I (Shannigrahi et al., 2004) Lss
&l oLE Cad o i Lads g, sl 5 e
(Raietal,, cullsa ST 25 535l glacanT

2011)
D [y JS @ Jubs IS Ol 5 carllan il 5o
& A5 558 5 JS Jbs S @l fas IS o
A S 5158 5 518 Ghlie s il L plaly olS

éj\sfuojwaﬁam@gbﬁfougf



v\ L5l gt ailae slpa (S5 0T 4 (Prunus amygualus) plsb olesd s 5 (5558 Slageal (52

Gl iiSTy 53 3,05 0Ll 5 Cul sdaze gla i3
(Khattab, 2007) b sl [ii j50LS els
sPopulus hybrid 5 4,5 53 55 5ds 5 Ol 2l 581
el ods IS 5518 ST o P. robusta
ST e as il 580 ol 4 das e OLiS b g )
p ool adaz 5l s lal o Ol 5 0lie O
JSs5 5 Sl 8 S T o g paT 28T 5 o
il s e gt 31 ond DL IS Lol 5l
San sk 53 o5 e (Karolewski, 1989)
Fe 53 I s e e Rl e
(Fikriye das &, 55 Lo o5 s sy 5 0ds
=2~ lsa ST 3 aalles and Omer, 2005)
oLl U Prosopis juliflora ol s s Jelse
s gladsly 5 S OlbD) e JT 5 uals ailets 55
e 534S SLalS 45 4 sl Ol () 428 g
o3 nn syl 4 g slEe (s Tgn ST L
Silwdled o s (Ol s cpl il aBl 2053
Lyl 5 il 53 OLALS ol s ablowa 187 5L
w5 L (Abedietal., 2009) ol 158 S5 T 25
Sl 3 gime ol 33 C i 0I5 e p s s 0l 4
oS ol (bl IS 55 Ll 5 gl olS 55 s
s e 5 SR il (ST Sl 5
3ol ol Jsd ol e glie odias LS
(Assadi etal., ol osyIT ailaie j51pa ST
2011)
OLalS & ) ad e e ¢t andllas o
el 8l adBsliin o o 03507 GbLie s plal
S SLLE ol ods Ladia ol Ol 1) by gne

i 31 (6 e sl dins jipslie pn (S 40T 4

ST 56wl Il (g ls sme DM IS
dr gy OBLE 53 555 5 Slgmes 3,8 & ST (6
(Murray, 5,5 sloul (gols ae o 45 b
I (ST dile Calides 451unSTl (gls 25 .1985)
sloul oz 50 457 4,0 YL 15 ROS O Sl oS
Joe AT lad 5 pociys 4 b slacouT
3 J 5l alae VT i (6123 5 oo La 55
Gl 3 0333 5 055 8 ST (53 00 8 58 1S
L o oS oy LS EsLROS L5
59 Olge e pde ) 1L (McCord, 2000)
ot}:@bw\k“wamw,;rupagfefﬂ,;
alen ST 25 5y 55 olE ol Caglin aoms )
.(Murray, 1985) 5,7 Clue
elals oS &8 s 53 s s Olsee ¢ il anlllas s
sls Cbla abate b awslas 55 L3l 5 5155 bl s
Sl ol OLES |y (6515 omimn il 31 a5skian
LTI SO S O PV SIS P (PPN
LS (o, anlllos 5 55 el 03ls 0L (F%) L;J}ST
aabie 3 a8l ui, Eucalyptus camaldulensis
G e 03 T ailate OS5 o lolhe co I
sls olis ol 8l s 5 YOO/PY dal i aabie
S5y 2 &S s (Seyyednejad et al., 2011)
STyl 5L oty Yy adlate 55 Lyl 5 4 g DAL
asime il el [gn (S JT a8 505 0lis s
(AmINi L5 L 5 iy OWLS aty 528 5 s 0
A Al g o g 4SSl 0l 0L gt al., 2015)
ST eladlS sl oS SosTpaz Jole &SSOl e
551AST im0 slacanT 1 0LLE 5l cblis ol ,

@C_wg);ug@q;qwlgﬁ_i,mw



VA0 Dbl (02id 5 Sy 05l o2 Jlo (O] P i

vY

J:Jldsj\fzﬁ)lf.w\:uiil}\@:m&b@
oLz Eucalyptus rudis oLS sy 5 uiy 5555
‘_;}_:m‘_g)bd:gﬂ)jb@)'\fal‘_;ﬁﬂggﬁistb
(Clarke and Murray, sls jzl5801, 5 sd g |5
&) smes OLALE 4™ ol 03l Ol Sladss 1990)
P 33 plea 5,8 S L1 s il JS
Ile OLalE was o ol 315 8 8 WS (oo 58
bl G b Sl 55 sl s IS 6l smn 15 8
J;uwl.%uﬁmbuwy,c,,ayopgbw
S5 L g ) s 3 Sl o S5 o,y
:Hw>@|mm$&j)bé)l_?):c;wy
Hrs D3 L olS b 5 4l res SOz I e
S omed 45 555 o s Ol 4y 5 0dd S S
M})H@o}b‘)}ﬁj—w&uéhg'}:ﬁ}ﬁ
&) I3l Jeae L g SH, 550, Olge & Koo
o= 51 (Hijano et al., 2005) 5 45 s Cod ab
YL bl plly oL 535 88 Ol 2l 0,
alga ST oy 5o ol ol SVl i S
W‘ébjlfgﬁﬁwlaﬂa-uuw -L&LSOz oy
Sylsaassy G b 514 ol 5w Hlg 05 88
J;;%ﬁ:ﬂm‘)bjo&&u\?}SOf-ﬂ\{Mal:f
3 O A5 53 5 0 Ll il g 4 53,80 513
(Swanepoel et al., 45" S 5 s § 8 oLS 5
5315280, )'l_fdc,_wlj_fsﬂx_:p'\( «J1 2007)
LS i s iy te HBT Glls b slacble
33503 8 8 oS i e &K Olgte 4 5 ol
(Seyyednejad et al., 2011) 5 42 o < guims olS

S ea Uy s gl 5L s,
w4y Ll ST (Kazmierczakowa, 1975)
23 olis Glpmms 53 ki o e Laed W NT 514
Jiws (Carlson, 1979) 545 e olS 4y, 55,
) s 48 Sl LS 5 s, e ol 51 S
saoms S 5o JTL Jglousls gm0 0 a8
e G lind ol oS OT 4ol w2 313
5 S p i JT L lind ) 5o 4 sl
oslinl Jobb Sdme Slad Hluie . Lyls 5 g T
4SSk el gl ST el 4 olS
35 0L (gl oslinal BB Sdas iud Ol op e
(Ahemad and Kibret, 2014) .l V & 8/ au Ao
OlLL Cde a0) 03 . IT Gblie ¢S YL andul
23 8l g GbLs 53 ol b a5 (gt
i35 e Sl e 808 0351
CI LS, s 0T chle 5 ol JUasl 5 dsls s
Sals BLsoldsy 93 g8 53 Vb &5 50
2 (ST 0 pslin (LS slas 5 s o 1T
S i O el o odalie (5 YU it
551 pan Lo JT OIS (SlacS 53 Jind ez
ol b5 e 55 6 S sladn T b (ol i
Laod VT ol slacble ;s 457 Conl odd sdaline
35 il o3 5T OLalE 5 i Jlie Yy ane
SOz wsbe Lasdt T (VL glaclale )5 &S )50
(Tzvetkova and 4ol o alS e s i as
Kolarov, 1996)
Oﬁ\;\yu@uaf,ﬁ,\.@g@\,p
LS slacS 1 155 58 Jlie & 305 O w )

Cond KL ‘-”’TC"? L5 5 518 bl 51 plal



v L5l gt ailae slpa (S5 0T 4 (Prunus amygualus) plsb olesd s 5 (5558 Slageal (52

ol oy s 8 atntin b o) 53 N g oo p51ST|
$S1 W Gk 5 BV 5 5 Obe Joles o
ader Sl Calides s ) b 5 (s ) ST Lo
Fo Vb sn ol (3 5 o o0 152 S 2 40T
lad S se 5l Cand s 53 355 2 ROS SLSL
b oS S| AT slasfS 55l Lo ROS
»LS slas £ (Gill and Tuteja, 2010) & 45 0
Lo s 5113 S o Jrammi 1, SOz s &8
e slas S 4 s g LT SlansT| ST
odsT S @ & (Bernardi et al., 2001) Lzs
GYUK SlaeSTt 5T Cdlad 5550 55 gy o0l
o3 sime oMt ISy g 5 5Ty JSLE
.bl.x_idl_i.}(\:l_:ol_“f).s andllae 3 g0 ailale 4w s 1
Sl 5T SLol cdles o) Sta sy 5l 6ok
R ky gl S Glos 18 (b y3 1, OlaST| T
(El-Beltagi dilesls i1 8 g b (sl 25 S
Cdled a5 Cwl o e e et al, 2011)
AISUE 5 301 G o> STy g (sla 5T
cadisee ALE laas S 5 La i s jlucaST,

(Gill and Tuteja, 2010) <ol & glia

SM o
5 lT 30 Il il opds o O jun il 50
g 0diasOlE) 3 8 8 (ol O gamllenST
5 S D g 15 (1 ga 53S0,
>);—A("—"~.O‘-’°‘:fgﬁﬁp—°35\-"-ﬁrﬁ6w
B30 55158 sblae ST Vs ades 1 asdllas
O gl denS s 5 6 AT (630 e sl 531 .l
ey Ale (6 ole Sl falS (o lis e

s dsn 5 S OT leslial oo 4 OlalS

3u,\gww,m&ucﬁ@tr&ms
03 T slaplliip o (LS 6l 6T 51 015
3 g o3l K SIS e Laed sy VT 1
03 e 5 Sy ole s (Zoufan et al., 2013)
4Bl sy (sladipei 53 1y (ol mn Sl 3l plaly kg
s Olis addsbian 4 s 5158 5 L5Ls bl s
5 4 0lalE &8 0555 4 S 3555 5 0 0 i
(Gostin, 2009) el LgsT 355 5L 55,5 © gu)
U5 edasolas phsl olS 53 (555 5 s i
efﬁ,goﬁ;wﬁpug._zw,@?g,“gfal

]
iy 5 5 5158 bl s oS lsb 0lalS )
22 Sl e b a e O gl lenSTy s g Bl
S SLalE 3 .ol 15l albsliis dilate b 4w lis
Wle adMe diils 51,350, (S5 IT 5,0 5o
5 I gl el S e K5 3
ol odaliie fLdl 15 O Gladenl O gl ST
sldd O smuldnS,, (Sha et al., 2010) ¢!
ez 3T (gLad LSSl ,UT a4 S lid
(ol s Sl S o 55 55 T sdiasoles
G O s wltnST s 51 ol MDA (gl 5 tos
ClacawT @l o Lol &S5 Olge a0 i o glis
(Demirnal and Turkan, s, o )LS 4 55148
o 1l OLaLS CiE 0l 5 e ¢ 1y 2005)
3l Slads SU S sl tag 43 edd

RGO VTNV et
I s 5 5 o e sl i !

SRS e 3 A8 e S OLalE s S5 ST)



WO Dbl ¢p2i 5 oy 0 5lod co2in Sl 0l sl ALE ity 5 %

a3y ol O ol 311 g S I 1o (ST (25 51 (AL Sleds dar 51 5

e 53 i ple iy ash 8 s plslyolLS

S FRwlaw oS Caglin 5 5 5 955,08 e cla f 5 IS

A5 STl ol e OV g s 51 08U, L Lo 5 b plal ol s gn 0L 5l 3 1,
L il odge 4 ) Gios ol 2l s b ol hlie s s e 5T OIS 5T e 25l
ol G255 5 S5 dlasens 5 L adlie (gl oLS IS g5l i Sl 03,

&b

Abedi, 1., Ghorbanli, M., Seyyednejad, S. M. and Kezemi, M. (2009) A study on resistance of
Dodonea viscose to industrial air pollution by using assay of soluble sugar and some antioxidant
enzymes. Proceedings of the 1% Local Symposium in Medicinal plant role in economic and social
development of Zagros. Agriculatural Jahad and Islamic Azad University, Ilam.

Agbaire, P. O. and Esiefarienrhe, E. (2009) Air pollution tolerance indices (apti) of some plants
around Otorogun gas plant in Delta state, Nijeria. Journal of Apllied Sciences and Environmental
Management 13(1): 11-14.

Ahemad, M. and Kibret, M. (2014) Review: Mechanisms and applications of plant growth promoting
rhizobacteria: Current perspective. Journal of King Saud University Science 26(1): 1-20.

Akram, A. and El-Yemeni, M. (2010) Atmospheric air pollution effects on some exhibited plants at
aljubail industrial city, Ksa. I-physiological characteristics and antioxidant enzymes. Australian
Journal of Basic and Applied Sciences 4(6): 1251-1263.

Amini, F., Hoseinabadi, S. and Askary, M. (2015) Study on effect of atmospheric pollutants on
proline, protein and some elements in Medicago sativa and Phaseolus vulgaris (case study: Arak
Oil Refinery). Journal of Plant Process and Function 4(11): 79-86 (in Persian).

Arnon, D. I. (1949) Copper enzymes in isolated chloroplasts. Polyphenoloxidase in Beta vulgaris.
Plant Physiology 24: 1-5.

Assadi, A., Ghasemipirpaluti, A., Malekpoor, F. and Teimori, N. (2011) Impact of air pollution on
physiological and morphological characteristics o Eucalyptus camaldulensis den. Journal of Food,
Agriculture and Enviroment 9(2): 676-679.

Avnish, C. and Joshi, P. C. (2010) Effect of ambient air pollutants on wheat and mustard crops
growing in the vicinity of urban and industrial areas. New York Science Journal 3(2): 52-60.

Battes, L. S. Waldren, R. P. and Teare, |. D. (1973) Rapid determination of free proline for water
stress studies. Plant and Soil 39(1): 205-207.

Bernardi, R., Nali, C., Gargiulo, R., Pugliesi, C., Lorenzini, G. and Durante, M. (2001) Protein pattern
and Fe-superoxide dismutase activity of bean plants under sulphure dioxide stress. Journal of
Phytopathology 149(7-8): 477-480.

Bradford, M. M. (1976) A rapid and sensitive method for the quantitation of microgram quantities of
protein utilizing the principle of protein-dye binding. Analytical Biochemistry 72(1-2): 248-254.

Cakmak, I. and Marschner, H. (1992) Magnesium deficiency and high light intensity enhance of
superoxide dismutase, ascorbate peroxidase and glutathione reductase in bean leaves. Plant
Physiology 98(4): 1222-1227.



Vo L5l gt ailae slpa (S5 0T 4 (Prunus amygualus) plsb olesd s 5 (5558 Slageal (52

Carlson, R. W. (1979) Reduction of photosynthetic rate of Acer, Quercus and Fraxinus species caused
by sulphur dioxide and ozone. Environmental Pollution 18(2): 159-170.

Celik, A., Kartal, A. A., Akdogan, A. and Kaska, Y. (2005) Determining the heavy metal pollution in
Denizli (Turkey) by using Robinio pseudo-acacia L.. Environment International 31(1): 105-112.

Clarke, K. and Murray, F. (1990) Stimulatory effects of SO, on growth of Eucalyptus rudis Endl. New
Phytology 115: 633-637.

Demiral, T. and Turkan, I. (2005) Comparative lipid peroxidation, antioxidant defense systems and
proline content in roots of two rice cultivars differing in salt tolerance. Environmental and
Experimental Botany 53(3): 247-257.

El-Beltagi, H. S., Salama, Z. A. and El-Hariri, D. M. (2011) Variations in oil and some phytochemical
contents in flax seed cultivars (Linum usitatissimum L.). Electronic Journal of Environmental,
Agricultural and Food Chemistry 10(8): 2711-2721.

Elkahoui, S., Hernandez, J. A., Abdelly, C., Ghrir, R. and Limam, F. (2005) Effects of salt on lipid
peroxidation and antioxidant enzyme activities of Catharanthus roseus suspension cells. Plant
Science 168(3): 607-613.

Fikriye, K. Z. and Omer, M. (2005) Effects of some heavy metals on content of chlorophyll, proline
and some antioxidant chemicals in Bean (Phaseolus vulgaris L.) seedlings. Acta Biologica
Cracoviensia Series Botanica 47(2): 157-164.

Fleschin, S., Fleschin, M., Nhta, S., Pavel, E. and Mageara, V. (2003) Free radicals mediate protein
oxidation in biochemistry. Roumanian Biotechnological Letters 5: 479-495.

Garg, N. and Manchanda, G. (2009) ROS generation in plants: boon or bane? Plant Biosystems 143:
81-96.

Ghahreman, A. (1993) Plant systematics, cromophytes of Iran. Iran University Press, Tehran (in Persian).

Giannopolitis, C. N. and Ries, S. K. (1977) Superoxide dismutase: I. occurrence in higher plants. Plant
Physiology 59: 309-314.

Gill, S. S. and Tuteja, N. (2010) Reactive oxygen species and antioxidant machinery in abiotic stress
tolerance in crop plants. Plant Physiology and Biochemistry 48(12): 909-930.

Gostin, 1. (2009) Air pollution effects on the leaf structure of some Fabaceae species. Notulae
Botanicae Horti Agrobotanici Cluj-Napoca 37(2): 57-63.

Heath, R. L. and Packer, L. (1968) Photoperoxidation in isolated chloroplasts: 1. Kinetics and
stoichiometry of fatty acid peroxidation. Archives of Biochemistry and Biophysics 125(1): 189-198.

Hijano, C. F., Dominguez, M. D. P., Gimenez, R. G., Sanche, P. H. and Garcia, I. S. (2005) Higher
plants as bioindicators of sulphur dioxide emissions urban environments. Environmental
Monitoring and Assessment 111: 75-88.

Irshad, A. H., Fayaz Ahmad, S. and Sultan, P. (2011) Effect of sulphur dioxide on the biochemical
parameters of spinach (Spinacea oleracia). Trakia Journal of Sciences 9(1): 24-27.

Joshi, P. C. and Swami, A. (2009) Air pollution induced changes in the photosynthetic pigments of
selected plant species. Journal of Environmental Biology 30(2): 295-298.

Karolewski, P. (1989) Free proline content and susceptibility of poplar (Populus) cuttings to the action
of SO,, NaCl and PEG at different temperatures. Environmental Pollution 57: 307-315.

Kazmierczakowa, R. (1975) Correlation between the amount of industrial dust fall and lead and zinc
accumulation in some plant species. Bulletin Serie des Sciences Biologiques 23(9): 611-621.



WO Dbl ¢p2i 5 oy 0 5lod co2in Sl 0l sl ALE ity 5 v

Khattab, H. (2007) The deffence mechanism of cabbage plant against phloem- stitching aphid
(Brevicoryne brassicae L.). Australian Journal Basic Applied Sciences 1(1): 56-62.

Kohler, J., Caravaca, F. and Roldan, A. (2007) Interactions between a plant growth promoting
rhizobacterium, an AM fungus and a phosphate-solublising fungus in the rhizosphere of Lactuca
sativa. Applied Soil Ecology 35(3): 480-487.

Levitt, J. (1980) Salt and ion stresses. In: Response of plant to environmental stresses 2: 365-488.
Academic Press, New York.

Lichtenthaler, H. K. and Wellburn, A. R. (1983) Determination of total carotenoids and chlorophylls a
and b of leaf extracts in different solvents. Biochemical Society Transactions 11: 591-592.

McCord, J. M. (2000) The evolution of free radicals and oxidative stress. The American Journal of
Medicine 108(8): 652-659.

Murray, F. (1985) Changes in growth and quality characteristics of Lucerne (Medicago sativa L.) in
response to sulphur dioxide exposure under field conditions. Journal Experimental Botany 36: 449-
457.

Nasrollahi, Z. and Ghaffari Goolak, M. (2010) Air pollution and affecting factor. Journal Economic
Research 10(3): 75-95 (in Persian).

Polle, A., Otter, T. and Seifert, F. (1994) Apoplastic peroxidases and lignifications in needles of
Norway spruce (Picea abies L.). Plant Pysiology 106(1): 53-56.

Rai, R., Rajput, M. and Agrawal, M. and Agrawal, S. B. (2011) Gaseous air pollutants: a review on
current and future trends of emission and impact on agriculature. Journal of Scientific Research 55:
77-102.

Seyyednejad, S. M., Niknejad, M. and Koochak, H. (2011) A review of some different effects of air
pollution on plants. Research journal of environmental sciences 5(4): 302-309.

Sha, C., Wang, T. and Lu, J. (2010) Relative sensitivity of Wetland plants to SO, pollution. Wetlands
30(6): 1023-1030.

Shannigrahi, A. S., Fukushima, T. and Sharma, R. C. (2004) Anticipated air pollution tolerance of
some plant species considered for green belt development in and around an industrial/ urban area in
India: an overview. International Journal of Environmental Studies 61(2): 125-137.

Singh, S. N. and Verma, A. (2007) Phytoremediation of air pollutants: a review. In: Environmental
bioremediation technology (Eds. Singh, S. N. and Tripathi, R. D.) 293-314. Springer, Berlin.

Swanepoel, J. W. Kruger, G. H. J. and Heerden, P. D. R. (2007) Effects of sulphur dioxide on
photosynthesis in the succulent Augeacapensis thumb. Journal of Arid Environments 70: 208-221.

Tiwari, S., Agrawal, M. and Marshal, F. M. (2006) Evalution of ambient air pollution impact on carrot
plants at a suburban site using open top chambers. Environmental Monitoring and Assessment
119(1-3): 15-30.

Tripathi, A. K. and Gautam, M. (2007) Biochemical parameters of plants as indicators of air pollution.
Journal of Environmental Biology 28(1): 127-131.

Tulabi, A., Zare, M., Zare, M., Shahriari, A., Sarkhosh, M. and Rahmani, A. (2012) Assessment of air
quality index in proximity of Bandar Abbas oil refinery. Bimonthly Journal of Hormozgan
University of Medical Sciences 16(2): 123-133 (in Persian).

Tzvetkova, N. and Kolarov, D. (1996) Effect of air pollution on carbohydrate and nutrients
concentrations in some deciduous tree species. Bulgarian Journal of Plant Physiology 22: 53-63.



vy L5l gt ailae slpa (S5 0T 4 (Prunus amygualus) plsb olesd s 5 (5558 Slageal (52

Wang, B. S. and Zhao, K. F. (1995) Comparison of extractive methods of Na*, K* in wheat leaves.
Plant Physiology Communications 31(1): 50-52.

Yin, S., Shen, Z., Zhou, P., Zou, X., Che, S. and Wang, W. (2011) Quantifying air pollution
attenuation within urban parks: an experimental approach in Shanghai, China. Enviromental
Pollution 159(8-9): 2155-2163.

Zoufan, P., Saadatkhah, A. and Rastegharzadeh, S. (2013) Comparison of potentiality of heavy metals
accumulation in the plants surrounding steel industries in the Mahshahr-Bandar Imam road, Ahvaz.
Iranian Journal of Plant Biology 5(16): 41-56 (in Persian).



VA0 Dbl (02id 5 Sy 05l o2 Jlo (O] P i

VA




Iranian Journal of Plant Biology, 8" Year, No. 28, Summer 2016 5

Some of physiological and biochemical responses of
Prunus amygdalus to air pollution of
the Shazand industrial area

Mehri Askari Mehrabadi *, Fariba Amini and Golriz Faraji
Department of Biology, Faculty of Sciences, Arak University, Arak 38156-8-8349, Iran

Abstract

In today's world where human life is dependent on the industry, the problems impose in the
human life along with theachievement of growing in the field of industrial works. One of the
challenging problems is entry of pollutants into air that has the destructive effects on human
life and environment especially plants. Plants show different responses against the air
pollutants. Plant responses can be vary due to climate, geography and plant species. In this
study, the effects of air pollutants in the Shazand industrial area (refinery, petrochemical and
thermal power) stationin Markazi province has been checked on almond. For this purpose, the
leaves of almond in Haftadgholle (control area), Shazand (closest city to industrial zone) and
Kazaz (adjacent industrial zone) were collected. Also, soil samples were collected from three
areas to determine lead and zinc amounts in soil. Results showed that proline, sulfur, heavy
metals (lead and zinc) and lipid peroxidation enhanced significantly in Kazaz and Shazand in
compared with Haftadgholle, while antioxidant activity of catalase, superoxide dismutase and
guaicol peroxidase didn’t significant changes in three areas. The increase of sulfur amount in
leaves, lead and zinc in soil of the Kazaz and Shazand regions could be one of the reasons to
prove the presence of pollutants in these areas. The increase of lipid peroxidation indicative
plant damage against the air pollution. The plant defense mechanism against of stress is the
increase of non-enzymatic antioxidant proline. No change in chlorophylls and protein
contents reflects increased resistance to the stress.
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