Kiz anwgi g (hmgyy alone
OYAF) O ANV TY amio ¥ o)les | al>

9o Sodl i lal b js Gl e 53 S s 9 oS Gl ds luke

(4w gl Ol ;5 155,50 2 93)

sl ol 5T i b el T s o e kel 5SS
U‘J-j.l 44.:.43)‘ 44.:.43)\ om\b ‘;;".?.‘}4 CL.A omb 4&)‘4&?_- Juj!)\ wL,.:)\S ﬁ?—y]&\.} -
dl_)-i‘ M:Aj)\ ‘4:40))\ aK.\ijb c@:?b CL.A e.,\g..f..}‘.} cd)‘.,\li;;.- aj; )Li:t;—.ﬂ‘ -y

U‘ﬁ‘ M.:A})‘ 44.:4_9)\ eK..iJ‘J 4(=_5,L€« a.kg..idlb 4‘;.‘.&[.\.&%) e}ﬁ )Lri.;b -Y

qf/.\//\. g):uj'.’."\i G)U °k'f/~\‘/\‘\° Ca.‘?li)b 6)[}

0 LS

e Dlodo 5 213 ol B (640 o (Slth 3 Ol 53 CodS 5 AL, 1pa ST
o S bl 3 ol s (glad sl 035 0l 555 e sloul Laedu YT polde Cod 31 s
Vo (S0 U )y aaly gy ol e Jasme sla S3 T 51005 Sleds 2als
ol sl g c}a_m > (Platanus orientalis L.) jlor o 55 s 5 5 o0 S slacldns ke
ad e 55 55 ae gl e 5o sl Sosilam s L olws SOk T ol Gl s
$55 ol 5 Jlean Lo slimy SOL o 53 1235 15 s 3se (A sleciinssl 5 AT elosls o)
3RS b S glaerli Sl sl dhis an 5wl e S 5w gl L Sl
L glaodg VT Clale b ol bl 5 Lad g, Sl d e 93 53 o S slacslyben 5 5 s
OLes 55 ;o 534S Conl 0T 51 S 8238 513 sz, 50 PMio 5 CO SOz NHs Os sl
B dals acilae 31 iy o351 Gblie 53 s p 359 S8 SS s s o S e da s
e ad= e 53 ;8 53 PMio s NH3 O3 slaed VT L s 5 0 S slachds Cote (Koo
B s gme Aoy ) e 53 (AT sls e 3 NHs L s 5 RN

oS sl Ol (s das Sl iedds slassly

Email: n.seyedi@urmia.ac.ir 1 s ok 55 7

144



Voled ) ol (JKiz dngi g Gyl aloxe

o 1 e e 4 S 5l s S 8L
= SO R i s 53 edm ozl 5o
5l e slaa 3 (Burke, 2007) 55 &
e 5 Bl h 3 S s S5l e e
Liloe b 5 (Sraml ol Ol poay Col (S 5 Ly
53 L a5l Jsl Sl s oS duled Jes (5 el
235 el s SIS 5 Gl i b i S
el s bLie 05,5 ol Lass S
(Ingram and Bartlet, 1996) ..l LL_5 |
=l iy 24— (2007) Ol,L_Sas 5 Ghorbanli
5om5 2 olS 55 55 06 s lea slaedn YT
LS 55 51 S o slads sas Lapsl cdastls , LG
Lo ) LB 5 (L a0y S ) e 85,2
03531 5 SU didats 5l (s Sl glaasls
ol s sl 53 el sy se 5 e S (g slaer
53 s, s ol 55 3 s 48 Ky 4
5 ol S el ) o 03,01 sl
23 5 el dle s 2 s o ol g S
Sl o hagg s il el S LG
S e by e IS S e SeS
GBS S Ol 5 B8 B s a e SES
@ladsd (s g o3Il Rl e e (S22
SalS 5 LS (glaey K5, el (o
Shariat and Assareh, )3 b o ISy Slaaasiio
o3Il ials 55 (2011) Of,\Ses 5 Salama (2008
(S i (s b sladd A sLIS  bs IS
sbls s Datura innoxia &8 55 1y dod 5 oS5
dals gaihie 45 o NO2 SOz O3 ass 6341

A3 S IS
o3l 4= ;I Platanus orientalis Je L ;L o s
Ol 5 S oo Ol s ¢ 3> 5 ool Platanaceae

C,\_>'-).>)L_L>; .Jj_...:a& e L)Lq.\.:: GJSV':J oS

\AK

PRV

Ghlos 53 LS g saS g Jalse Sl S
L aS coal ol VT sLaslS 5 15 (S0 s 0
s Sttt W el glad s il glacble
S35 o e KT Ll s addl Jolss ol on
ALS i Julhe 3 S e sl alS 2y
LS e ren s Gl SIS w5 L g
(Rashidi et al., 2011) 5, s sa VT sLajls
SoalS 3 losll bl 5 e 4S5l pens 5 OLaLS
Laod VT 505 s il 5o lyn (Sop i
ey S il QLS iy o gl 5 a8 513
doas e 0LE Sslize glaca b 150 Sa
Ghorbanli et al., 2007; Van Breusgem et al., )
sla s J—<i° Aibe 5ol vf:}ﬂ oS .(2001
05S1 53T SLadSenly sl or o e
Slad s 53 3T SLadSesly ol Sl 553 o0
53550 IS bOlnS| T e dow sty aLS
2003 (K 25 4 olS Jeoss o3l b b )
b o OS5 .(Farooq et al., 2009)
(o St el Jo3 5 e gla o 1l
o Ol e etV g8 5 S Slsls 4 S5 )1
LAt 5 S 5 05 o Serlied (2ol
Shariat et al., 2010; Bamniya ) 5 5 o ,Lil J gl
(etal., 2012; Salama et al., 2011

5 Slall o 5l s el sladeud Sl
Ll gl dghe iy 6l 1y Salssl Bl
Ll i L acel (sladal ;805 51 i s nen
delels Jayl 5 5 als Cllas e o sllas
S 3 O3S e s el iy O ez
GladlSosly ot Vb G 5ol e i 5 L) 6l
odhe iS5 (Levitt, 1980) 354 o o ges 5 3151

Ol s OF A 3 5 Ay 5> It sl



(gl Ol e 163 )90 Jigi) loa (Sogll 25 Lulpd jo i €850 S dgn 9 505 el ue jlade

53D adilas 1 zeS Sl Cui LB 5 C walaue -
2Bl e ) FLM S padl Jle SO
el 5 bl 15k

S o3 0> Jald adlas Ol pear A adlaie —
L (i Ao O 3 w8ls) ane gl oK1
EEPUICRR

T o Sol e e sl )y A (ol e sel
ULl o Slio Ly )y 5550 855 51 o
ol sl Oads 5 Ol z5 Gbls cplle (opman
olosls o) Oliels 55 Sl 55 S 5l (GLls g S
el (IYAY sloc g3 ) das Jlu Sl 5 (VYAY
R P P (U T PO G Y
et S CEls S gl 5l el
Ol s b kb 5 o li ) e pl o (Slanascla
O3 ol 58 (sladi o A (g xSesll 55 Lo 5o
ailaie oy a3l 4kl PMyo 5 CO SOz NHs
dob s oas) Sl St laelSans 5l eslizad b
Bb o o&aws 5 0t VT (sla3l8 (S5l sl LSI
ol oSl 5 (Gre 3 (S a1l 612 TSI
SHb 5 il Jo s S5 55 w3l) a5
GoSosll 5 s S alol S, SG aw b5 (Clon
ad> e 55 55 s 5 S Jsle galy s
b S ol

30 b Lakiped Sy 53 35T s (slsms
o3l gl p 5 A sdae (1973) Ol 5 Bates
(1956) ol,L_Sea 5 Dubois s, 5l 3 5,8
A eslinal

SPSS i 53l 3 51 eslirl b (Ll (sla Jlons g 1225
o LTSl ke ol gl A plosil (VA i)
53 oSSl sla  Sils aglio 05030 51 5 bl
s Lo g ey ot e3lizal L3 40 Jlez| rlas

38 e (Vo) ) Excel i le 5SS

ARR

se3,S AU i w bl ol 5 S
Ulodd om po la S35 ol 5 axils (555 slausls
3 LasSl sl Ol s o Sage i3y 3 Sl U
Sl a0l 53 5,8 )13 ol il
s o3 s 5050 a5 5 Slojm s Sl
e S 3 ookl 50 K55 1 Sege 55 ol
o w5 L (Aftab Talab, 2007) ol ,lir s 4
5oLl cwdw 1 0T 5L 5 e Sl el
slaas S Sy 5 eVl alis @ 4 5 OLS
ST OSLS Glachle b by, 53 (AL il
Szl o o =l 03 ol Sl L
o a Sl ol ply 53 et Ol s O30
3303l S e S 0 slhe 8, b pm OIS
5 s el e Ol i s cpl 5
la (So gl alp 53 ol @ys S ol pdes

A o

LIPS

ST ESTR

A3 L Obmlo3T Okl 3 ey 35 5e bl
42334 5 ax VAL aa3s 7 5 ax 0 TV el
54z YO L i YW 5 o ¥Y 5 Jld 50
S TRY s e 51 gLl 5 (30 Jsb adds YO
cbli= olejle Sledbl 51 esliad b 1ol s5ls 13
Anonymous, ) Ol s b 5 s o
sl gla ) » L 5 (Anonymous, 2012 2013
A, B,C D, ) cslize Ssdlam 5L S,L0O sluws
i Sl 4 Ol g o s B

SO L s (So gl s o 5L L E el -
(d bl (o5 03 Bl 558

S,L 5 E adlais 3l zeS Sl us LD wilaws -
(rodte 4l 55 #315) Ol



Voled ) ol (JKiz dngi g Gyl aloxe

(ot ) Gbls iy 5o L SLL e 0
aaly 55wl 0355 s pae (35S 5 Ol usll
Oles L 5558 4eSliss 5 Slisal slast VT
230 ls g adlaie gy a3

sl 20 Jelge 5,1 00

sbobds glaasie Luloly 4 ¥ s
slasls o) ol al o 3 Sl 85 dsn 5 S
as e OLE 1 OYAY sloiigns)h) pos 5 (1TAY
Locile Gble o pwpp 250 2tld 53 2
SOl dos Ve 5 osla OS/{,JT o
Al (gols e

I3 Sl S3b cod o8 slacldn Chle anlis
Sk o3 Lt 85 S gl clile (Sl
olocigusl 5 AY sl e 3 (aikes -p So3 1) S
055 05 52 0% 05 ke TV 5 TOIY 3 5w AF
SAS it 03 3 oM i gLl S S
SAY sl e s (el (gaihe) awesl oK _2ls
Sl TYAY SASVA L (5 4 AT slecigns
534S a5 S0l .l Ils 1y Hlide o S r;
slachls chle (1 Sle s 5d o odalin ) S
5ol il Sl b o b 3 0n S
D gl 3 slei gl sl e 3 il o
ol o ble e oomen gl pae Lo s
S i A sbecigosl s Jlir B8 p S la

2 53 0Ly g3 53 Ml pl 5 el AY slesls e

g;.w‘ 03 g )‘JJM aales @

Y

@\:3
slasls o 53 Sladlas ble s 14 sl YT anslis

VAT slocigus,l 5 VFAY
WWAY olesls o 53 sdalmmnds (glaesls a4 55 L
Vo sl 5SS e 3 sl slmed T 651l
o3I B8 SOL s S AS sse 5 05,5
o) b 3 53 5 e o e (it
ol 03ls jolatl s gt 4 | Sldde o zeS (Aals
RS s SUsel (o VT 5 lis puoman
LoMe op xaS d s 03 5 SR o R0
O dilate oy 53 50 3,8 58 LewSig Hlie 350
Dlde IS, sbas WA slec gl js .l o
A58 Ghae D3 Sligel O3l eV slaslS
A5 Solg 02 S LS e 5 05 See N
S e 03 5 MR i (e o511
o313 olantl 3t 4 1) llie op 2aS (Aali aikie)
SHb 35558 AnSles eV 58 Slade 5
A 3 03 5 e o e pdll s B
(O Jaa) a0s 1y Jldie o S

9o sbodn¥T clals o3lul » by Sb

533,555 ASliss 5 SLgal 031 e VT 5 o1l
a5 \FAY alasls o 4y S VYAT slociigns )|
Gae D3 e 5 ol andls ()3 adlaie ey
G VWA slocigusyl 53 05 S V0 3l S8 S
FLMNSOL 5 5 s p e AT elosls o &
O3l bl adls il 581 Ghlie ady 3
sVl cble jlaie 5 ol b S sl olis s



(gl Ol e 163 )90 Jigi) loa (Sogll 25 Lulpd jo i €850 S dgn 9 505 el ue jlade

WWAY Cligus)) 5 IVAY slasls o 55 Slalae ble js e vf:jﬂ Slaosls wﬁ;k:.a =) Jsi
Table 1. Mean of air pollution data in study areas in August 2013 and May 2014
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Means with dissimilar letters in each column, represent significant differences, a= 5% (Duncan analysis). In
August 2013 amount of SO, was the same in all regions and amount of CO in Ellarbaghi Park by a series of
problems in the sensor device was not measured.
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Table 2. Analysis of variance in tested factors of Platanus species in five regions with different
pollution rate in August 2013 and May 2014
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Continued table 2.
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** Significant differences, a= 1%.
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Figure 1. Mean changes of carbohydrates concentration of Platanus orientalis by effect of air
pollution at two stages (end of August 2013 and May 2014) in five regions with different degrees of
pollution. Dissimilar letters represent significant differences, a= 5% (Duncan analysis). The difference
between amounts of carbohydrate in all regions was significant, a= 5%.
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Figure 2. Mean changes of proline concentration of Platanus orientalis by effect of air pollution at two
stages (end of August 2013 and May 2014) in five regions with different degrees of pollution.
Dissimilar letters represent significant differences, a= 5% (Duncan analysis). The difference between
amounts of proline in all regions except Hejab park was significant, a= 5%.
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Table 3. Pearson correlation coefficients of characteristics measured with air pollution
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Abstract

Air pollution severely damages tree growth and quality in urban areas due to constant absorption of
pollutants by plants. It has been clearly substantiated that urban green landscapes considerably
decrease environmental pollution. This study aimed to evaluate the effect of air pollution on
carbohydrate and proline contents in oriental plane (Platanus orientalis L.) trees in Urmia city. For
this purpose, five parks of supposedly different levels of pollution were sampled in two phases (i.e.
August 2013 and May 2014). Five plane trees of relatively the same age were selected in each park.
Leaf samples were collected from the outer branches of trees at three height levels. The carbohydrate
and proline contents of the leaves, measured in two steps, were correlated with the level of O3, NH3,
S0O2, CO and PM10. The results indicated that, except for proline with NH3 in August 2013, the
amounts of carbohydrates and proline were significantly (a=1%) higher with increasing air pollution.

Keywords: Air pollution, Proline, Oriental plane, Carbohydrates.
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