[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

w”ls A.Mf olils
"OBLS pg oy cblis" 4 i

o 9 Comny 05lons pdO3l 090 st} GS'&LC
http://pec.gonbad.ac.ir

Ol 58 (bt 09T Gblio 31 (B 93 38 8 9,315 33 (G ) LS 08 35 WIS (o0 pid g (wlidbdty y 39y (w9
Tooljuhommo dmdi (T cpidgy O iy 3 N5 Go5 ansly

Ol el e oDl Sl3T o8l gy s (0,) (simod plol H B0l axly sl pale suSiiils ¢ pwlidicun j 09,5 Loliw!
Oyl eyl e ool Sl3T olZzils s,y (o) (e plal [ B0l axly by pole 0uSiisls « JsUga (Joko (ol oy (ol S ais-gal jisls”
Sl el oDl Sl3T olKzils gy 4 (0,) (s plol S50l oy casly pole 0aSizils o JoSg0 (Jolos calids sy ol IS & gal ilo”
AASA TR AV SRR TR AL S TR VAR Rt PR gty

PRV

OLLS 393 43 o8 Jg cosals 1gn Sogll 31 g lako g U wilous z23lg cagll gblin 1o ol ps jew Lolas 5 LS )b 51 (5 Lo
9 wb faxr Sl 51 (Lo leos )5 caduls 659 o anllln 3590 (45 QLS o (apseid B (o) 4 45 298000 05y (Lo
2959550 lanlive g1y Woo )5 o wls plxil SS9 Jolomo g Juio (1 b (5 5u0l 5y b plonil (yad ) sadgimsl (o9 4 LT s
O o (5l il 9 00351 (ot (Sl 031 i (TS 9,2) (Slanml (Sla Kb y9 58 b oo 5 (5 Ml S ok Nid o0 Lo]
AN (B g wWog Jloyi as 5l 55,5 g oud AligFly 03,5 Gladils I (B ko P LS )0 0593 il 4 00,5 JSb ki g
O yidinns AV, g 3oz IS 9 7AY G g8 o0 ] 08,5 4310 5 ;5o dy Ol st 3] de o g 09T 43 zesd ol g ylodiwlis

Sl 1y 8y Oloduo ¢y yilm YFY 0,656 9 27 55 9 (o2 pid Olovo

b AligS Ty il e 351 g (SS9l sgutals’ s Loy

oI nln 50 03,5 48 sy S5 a wli (s cnl b Aoado
il 2y ] 18 oyl bl )3 s s S b 5l (6l

0 et Jale 1) 192 glaoai¥T oS Sliios 5l 5 5 L obls walsy Sosll 5l gos b asleny b as)ls

g S e pj Olee Jald wlos ST (Byme 03,5 Jb s 53 Wjluse 93 SLbI s a5 ledSy See

51 aS aile 5,158 (Majd et al. 2002) ,Ken ¢
r wles 57 3,15 (M) ) ob GO e ol y0 g aS e laore 5enST el

s (§yan> 5 sloos S Sy 5 lse slaoanY] e 7 . .
< e Grmsts TS g atled so iz |y s (S 00nS]

gl shls 5 asle (i Sl W86 (ST L o9l

RN soli8l ], 845
o)l s (Rezanejad, 2007) ol Lo, 0o lganl L 2

& ot 50 g Sl LS jo 5 CudginlS 00,8 ails

OAeSee 5l (S el 3 e el il Lo
Gl S o by 3 wlgi o 45 Cal xpbs clo sl
GhS 5 50 Gy b i el a5 T gy il
2 oly son)lS Cuxr ol Gl g 0T Sjse
sadsiul cwad olulis ( gwlibas (wlidcan
OYAN LS g 0l5 (9a) 0,10 pole pl g ouds yiglS

B onds cars swgslls obS 45 lsn  Fogll a5 ol 05,8
OSes 5 B nz WS i Sl 0l S
JoSis (Sl o5lg90 jo sodii o aS Widgad pMel (1VAY)
(S Ol alS @lgSly g ouSg 03,8 (slaails
bl S 65,5 1 pgeasls 156 cow 35 0lgs e
3 it a5 gegrelS aS o ko bl lias g eald fol>

ra_taghavizad@yahoo.com : Jstwcs sdiwyss”
¥4


http://pec.gonbad.ac.ir/article-1-897-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

Ve i) 9 5l g 9 Comnt 05loud o003l 0590 LS por Conmn j cbilis 4y 2

.(°Missouri Botanical Garden) xos o J5 Loy
cale ¢ 4SS Datura innoxia Miller 6,6 K0 oLS
sl SOlANACEAE o) s 0,05 51 (o § &)l 50 50
0,850 OVAA (s (oo s)5) Cel (pg)ls Sl pue o

aib g wlg oo JKS (y9met S 5 sla S5 oslo b
Mill. 5,0 5 L5 .(Mozaffarian, 1998)

&5 ALy o oLS Ageratum houstonianum
9 SoSwe e g ol Asteraceae s Skl o, |
sael €lass &5 U5 bMao! § sl 535 50 SIS ]
iMissouri ¢ Mozaffarian, 1998 ) o4& e
s,s 31 Rosa hibrida L. ;, .Botanical Garden
9 oygel «wlidss ylojle .cusl ROSACEAE L5 pulS
Modern sox sles, =32 1, 55 ol 50sleS s
A>g5 390 ablie e 4 aS 03,5 g0 ewwdts ROSES
Cog s Laid a5 Lol 5, M5 o] ol a8 18
e Loes a8 4y ol iy el Blgl jo saal8
Dahlia o555 e Jlo ;0,5 sloole Jsb o
S5 Asteraceae s, 5kl o,.5 5l variabilis Dest.
(ST Y52 5l (ooalS 090 L) olisS5, (LS 5 50
SLaEL fiiny )3 g Canl S8 (a9 g slons slaain, L
S (Malik et al, 2017) wgs o 8L Los
ol ,Xtsl o .5 51 Tragopogon graminifolius DC.
Wb oy 9 Gaglae Lidgh cpl o 5 Asteraceae
(Mozaffarian, 1998)

alls 2 lgo (Fogll Jl gy (S5 3o 5 S
Sbwl jo ead ciS 08, Sy GblS 008 sl
0SB s ol jleshs GblS ol a5 cus
O PR WA ral?u‘ b.a.d:u )IS U"‘ wliw

b pg) g olgo
axdllas 5590 dilaio
Jsb o @bdlir cosdee Sl 5l oles ol
By By sk OF %5 1T 1 0-%5 VY ol
)‘)3 (5]L"“‘° \‘?05 ‘/\’ L \./‘;09 a\, LS'L"Q‘)D
(Country Organization o,ls
sgo> glew oyl bl Presidency, 2019b)
Sheohaisbe pbawl s Jleds 5101 &0 0 2osl S VY574 0

@ 8 5l g 02938 Gl 4 jf 5l s il 4 Cgi

Mapping

S LsL:bo..\.:..s‘YT BN O Sl o O >g,5 )3
00,5 laails 5 Sluw g9 Jolpe p w200 JoS25 1,
225 o0 ) gy Ol ggemme 50 5 Cul N5 5
3o Rl 008 j0 ) 185 laeSisn Wy
S.lS o5 el (Fathy Azzazy, 2016) 5 5e b
OS oo ay 009l irio 3blis ,o a5 LugJST )
Qald 4 o lies 5 S5, sl Sy o SBSI
oS s, g o5lasl S 5 gl auile Cansl ooy ok
00,5 sladils 5505 oMel (Endress, 1994) . ail
&.mea)f G u\.;)‘b QM s.f)); L 6)M LJJLQJ ‘)bwl.w
(Traidl-  edla-July )l atules o5 o
sladils 00,6l 095 3,135 o Hoffmanna, 2003)
5 955se odndny 051 olge b oo S 50 Sgrge anulis
Cety 5> (gt S 5 (a3l 058 00 95T 92 50 e
LiSwghsly aluly cnl )3 cusl Jloy95 5 Cooal I ol
ol 00,5 a5 o505 el (Vasilevskaya, 2022)
03,5 (S59198)90 £ (o2 098 (o0 o3l | g
OBl moan YT b cos T Huile on) 5 sys,l
SOl g bl S gl 4 00,5 5l eolanul
ol B | i Jlog o i g Joo 510 o8 bl
AS e
PU L g Ghagh nl 0 0ad (o) p plalS 5 (So
sl Agavaceae o .5 5l Yucca filamentosa L. _ole
Sp wmibe Skl b (2L 5l g5 sl LSy
oz slalgSs; 5 5 €pol (y59w» L Adam’s needle «
el o gl Ae=0+ ol Hopeie (VAN L ,ala0)
@ bogy) Jy celSpel opi ot ap s 050
w2 Slobul 9 S SHstex 53 5 9l ks ok (Sas
oL (Havlis et al., 2016) w5, 0 ob; bl o 50
ol Kokt o, 51 Aster tripolium L. gl e IS 500
el o1 b an 5l S5 5, L el Asteraceae
50 oL (UlImann, 2008)a, o ooy V 4 oLS
o 5l LSS slase Tagetes patula L. s ax> |5
o 9 ol Yo els | 4 Asteraceae s Slsl
French (gguil,s jlos dicen 4y 5 ol ail )b 5 S5 350
5 0,5 o8 S5, 4 J5 .ol jseie o2 Marigold
M)Jauﬁofu).u»m‘j);ow‘sam&)b
Eor B ol > 3l asiis o) boled b jlancdoS 51 Lan


https://www.about-garden.com/sst/en/adam-needle/
http://pec.gonbad.ac.ir/article-1-897-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

OB g ol (godi 4l

Sl 5y 9 (Erdtman, 1960) e, sdgiul iy, 4
Slr s 0 A (@5KwgySee oY (SS9 5 Ghte T L
08,5 SGjolgn jud Sl g 5l 9 ddke g L]l ol
50 o3yl sloos, 5 lgls s g byled ol solel

o plol saaie (058w See W o Glans

00gll s 05,5 Silglyd wuoyd Cyuntd
4 Loyl )0 g s Saxie 98y, Sae (slanydll e
O plesix a5 cpl sl am Sl Ol sy canlin
sebie 4 e 05 Sole cwlincSy i, Olyass
9 45 03,5 Wged y il (955w e DLl Ve (Lo
Sl Golay 4 1, W lae) + slasws ol ;o gl
5 o0 ol gloos S jled 4y Glage 40 g 008
iy waal 5 iy 5, 2 S L 45 laos
A Ghled Glaee 5 50 d92ge slees, S S e
dlone diges ;o gl oo g i8S (1Sl e

Sesdge Sl Sl Ol b 5o dgaote Gl L]
oS aS ouls @dlg il pgi slaails o Ll e
35yl g jlax a3 s s 5,0 5l (S S 4 gtz 5l o
5 6295 Jhbon Slael als 058 9 Kinzr 4y 08 3l
Country Mapping Organization \f:\ .., Ken
() ) (Presidency, 2019a

BBl g (Sl (w2

oo oo 50 olpd o g 00yl dihaio A 5l lals

2 OlS L 5 plulid wiad (5 jslaer VE- -
olpl ol laph Swap sl oS bl
(Ullmann, 2008) (Mozaffarian, 1998)
S5 0,90 0 40 a5 il ple o Botanica's Pocket
clS Gl 5o js8y 4 a5 JlS s )T s ool
S5 0,80 sl J s ha J5 B ) Jold wad
WAL o)y §eBS ol 5o oyl S5y Sl e 3
2 5l disg (pAlS Al e 50 (cwyp 9)5e GlalS den
ab o5l g ol Sl Bolai sl sl V- (LS oS
b o b J5 ol cudils 5 wisgs g5b al> o 0 a5 50
os 5 Lads .wiws 8 lus bl § ool Sas 51

‘ ¥F' A

FE 8

P aoee L)

Tt oyl Ay —) S

£


http://pec.gonbad.ac.ir/article-1-897-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

Ve i) 9 5l g 9 Comnt 05loud o003l 0590 LS por Conmn j cbilis 4y 2

OBLS ;S i atulis e (i (V5 VSO
o5 oamlie VYV 0,555 o AT/ 5 janm AV 50,5 S'sS
(Y Jso)
slalas 5 S )b o xews 45k 4 ROSa hibrida ;,
5 5l 5 e 5o 1351 5 55 gm AX5IS 55 il 5o
SOl @50l )Ll an g diie dw ¢y 005 i e
o 0w Y-A S 0 a5 jshiles .ol tricolporate
—00 5 can Uodd camw 0dg oyl jo olS aS ayl Ll 04
koo )5 5l Ko san g Kload o)l Lo L slal jo s
YL o a5 ollu 00,5 L anglice jo g aidl SuSg >

iyl glabasde B @glas 09 oo 0dalivne gl

J99z 50 5 () B35 50 (S ol g5 5 e

S s,> Jolds a5 el 00l ools sy V JSS g )
e g o alisSly dojlens SOk cad wiliuas
Slolyd do s calros I Al bl 1o 6 lays Cwlbes ojlul
03,5 Jlslp soys 5 ¥ Joaz yo es)S (Says ol
PLS @55 2 6l SSLY Jax 0 anulis ghls sl
iblis ;5 alS Liyg, ol Lt gl ol o0d 8 yme
Hlisleos 5 5 650 ,%e Ol il wog Fesgdl Cans 4 aS
@ byl e ol 52y b Lol sl azslis
o 4 A e 5 0)l0 (S o2 (2LS 495 Cunglie

5 VJsa2) wlows cal wly anl G 5L Cos

ol 5391 @o loj 4 b yo (S (3L (6591 @ex) Gigy o ;3L LS ed 5 (Swsd caml ggi-) Jgu

‘;bgﬂ ™) 6)516“"? Joo 03,5 S0 | oLS oole pU olS w8 oL
(AQI) 192
VOA BT e by S S Sy Rosa hibrida L. 5
VOA OB cim lgpw SHL a d 5les,S USE o —oal alisSTy Yucca filamentosa L. Y
OA.A...SL;M
\§. wlad o oo9JT Slge rozd b Cuolsns yuuss
o Ao < Tagetes patula L. L e
bl andlo—)l el g Klys 28, o 5l -0l g S O getesp Sz J5
by asle
V7. Obl> 4l )b ot 35 g b wle (9 DS F S Ageratum <A J5
S el 5 38T Oy gl Caslieds houstonianum Mill.
oo9ﬂ o|5.o o]
- Obl anilom S Ll lojan ol 5 0381 Sib-cn581 S5, Daturainnoxia Miller 0,56
ST Oa e & Mg Slge (5, b
Rounded) s 5 _ilie 5 IS
JSo o 9 9,5 @ (riangular

\0- aly oMl ol3T oKl o alsgSTy Tragopogon K

(0,) e plal IS0l graminifolius DC.

8o A
\$e bl il )b e el g 2351 o slid Calies i Dahlia variabilis oSS
Dest.
Vs - S SL o alsgSTy Aster tripolium L. &l oyl J§
28y p anil>

AQI=Air Quality Index (Monitoring system of the country’s air quality)

o2l )3 (5 wile) b 5 ple sl (S5 olad b slas g

Datura innoxia o,sb sladiges .(Y-B ¢ Y-F--- S

K-V &») L GJLDJ.? R u)|)o IR )y Miller

,3kas Tragopogon graminifolius DC. s
b sl o SL o by, g e YAV jo 5,095
53,10 (Shsd 2l po Sob s, Ola5 Ol o

W30 oz 4 2o alaj @y) G5 ol b e


http://pec.gonbad.ac.ir/article-1-897-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

Olen g 815 (soi5 andl,

ST 50 Oglite slaell & (5,55l ede 4 patula L.
A5 bl e3gll Bblie 5 IS cnl oe oo ails blis
o slad o oo5ﬂ olge ez dsle o0l G.IH N
Om 3l o g 0ol Cwldd S o oS (il g (055
V Jga2) 09d o enalie LS wiile (9w g5 3,
Aster tripolium L. o)t J5 (F-F5 Y-A JSs 4
B0 Lawgie job 4y agh ol sl oad sl p LSS s
SarlS b ol S5y 4 oS, 5 b g elis ) e il
U 5l Plsl 5 pLeal S gl )0 Jawg 3 051550 5 )5
el 4 bl ails o g0 > 4 Al il
5 VB IS0 Joom) aivgr oud alsSy s bes 5 g o0
Ageratum houstonianum Mill. T s, J5 (F-G
slo,3 ol 3l ogd co cuiS s bl alizee LS o
S aes S pan o e J5 Loy 9,5
Canled yunis 03,5 28T 15 g atdly Lals wiile oyjem
CFH UK 5 Jpam) 0 esalie il 5 38T o

sl Froglis)l 4 beasg 5 cuils Jlsé)) 4 bl
05,5 Gl w2 9 (351 )3 @2 o8 5 (0351 50 Sk s
Mg Slge () O b olyen a5 0D ovalive
Yucca <L ls (Y-Cy Y-CUSs o ) Jgoz) oo
—S 5 slyls Gregh opl 40 eals ) » filamentosa L
- 05wl lls Jg anal 8l dBle gy g (sloaslE slo
5929 Ol 58 7S B oS oS pl g Jogh oaims
OB oS5 bl o (gamag jsbo 4 eiST il
00l pam A saw 3l koo I S cl oas ails
5 VB S 51 Jsoz) wisg ool aligSls b o oS
kol oKisj 5l llS Jliml oS cusls ax g5 2L (Y-D
sl asle 1kl b el San dian blis plo &
b ol e b1 2S5 o
osls L Dahlia variabilis Dest. 50,8 <SS
555 0ilos 5o lga (Sogll 0,50 jf oSt (slaasls
aozs Cde 45 a8 058 o oamline Sy oo S Cuoles
Tagetes (s,ax> 5 (F-EJS8) cul ool olge

00glT (slgn 50 oo F (SSlud oy (Swd sl (Slgls a0 Y Jgu

Yucca Tragopogon Ageratum Tagetes | loos,3 Slgld aoyo
filamentosa graminifolius  houstonianum  patula s e
s Kb IRESIN Sz J5 S
A, \RY/ Y. Y/
Rosa Datura Dahlia Aster sloos 5 Jlgl 3 ooy
hibrida Innoxia variabilis tripolium oo
) 0,956 <SS ! oskes -
£, Y¥/. V. N,
9o (SogIT (p 20 30 (o0 )5 50 Al ol Jgur
sl olepl RESS egl St e S By | oS slees s
£17. g vy, Y. £57. AY. - Rl —en,S gl ae o

awlis 65l> éLb

b S9,b L Lo ol ion Ll ans so il 33l oo | boos 5
Om Nl on |y 00,5 adgs (e OlalS ($59d9i ) s
o8l el e s Lldl Jle o ws,e T VS
Zhang and ) aas isl58l 1) 60,5 adgs wlgs o CO2
Hb 05y ulgg el a5 Ll 5l (Steiner 2022

o0 A0S o bl g s s O jaia

¢y

S S Al 9
ot P32 Sty (55 Jane g0 I (Sogll 5 (Sas
JUUECINUI WSS U SN I W IV OU I PR o
PS5 4 pe (SiS 0o oS Cuale 5 (S,
9 ol s o,lol a5 (5 9k @ I3l e s (gloos S
Jlo ;0 (OASH 4 asls) IS5 0] coodl cdlae g lgn
DL 55,5 L3 Lialidl s opdle S 5,8 odel Yo VY


http://pec.gonbad.ac.ir/article-1-897-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

Ve i) 9 5l g 9 Comnt 05loud o003l 0590 LS por Conmn j cbilis 4y 2

S5 -F lojtiwE 57D

2 eyl (2555 J>le 2 )*’L Llsa g;%ﬂ Sy
S o P s 1 00,5 S (LG 0o 5

2

o,56-C Be-B (e J5-AGdgh (0l 58 0o 5591 ez (LS I (S - Y USS

£¢


http://pec.gonbad.ac.ir/article-1-897-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

RULSEE R Er

-B 554 b Fuuss 2 @ ROsa hibrida; ;-A :eog)l (g(Ws ygmws ySae) o, S cum] g - IS
D G5 a0 ,F e 3 UK i Datura innoxia e,¢56 -C s yuib 451y :a. Tragopogon graminifolius o
41 et 3| IS e @ YUCCA FIlAMENTOSA (g3 ~D ¢ (39 s 41 (smmsDly 3igus S0 (53580 5 9 8l 3 (2351 5ok € 251 655
A(Ass X) ol aligSlg b IOV g 9]

a3 > g Ao oob ] ] oo wogdl bla jo su
—obesl s Gl o] oo g 08l o5 0 ,bolBee as LS 055
5y 9 Srhnx U5 Liegh cpl edd aw,p sladiges 5o
5 00l1 i 3lye 41 i il 38 olse 42 L5 ool
—ails o lodalas ol by wiad anulis gl Wl
G 5 oo S (0555 dols 5l iz azyS 00 8 sl
NEYE-S% L;%ﬂ Lyl o Ll mjso Sleds 4 god al> yo
Eoz od)S )0 g ol i gole b job a4 asulis
(YY) o, 4 Traidl-Hoffmanna ail> .ol
5 4l mez atolis j0 4 030 olge winyS 5158

¢o

o sl 3ie G Sl 05,5 Goz i
ol s Iyt Sogfl 1 3 0 S o 5 25
o JSas g gy Jdo cnl @ wildsn 1) S8l s,
5,5 2l 5 ST a5 555 iy Sl 00,5
2 Sl it o 5 4 g ol 5l Jolo il o
o pladl sty LSl anws o] cusS 4 eogll Gblise
Majd ) o), Ken 5 dme bL3,| cpl jo aias o3 J5 a5
950 5l s T sl aS ws S 3155 55 (et al. 2002
5 ollo, e Gl eogll lor Lalyd o laos,S
61‘}6’};—” doa G?ojﬂ aS Wsged pdlel o (VYAF) azxs
ol o0 03gd1 a5 Jiloj 5l yiin 1) swglb 03,5 il
ol bl 3 Lo 8 58 5 e & s il
S8 oLS 53,55 caS b Jg Wil (Sogll olre


http://pec.gonbad.ac.ir/article-1-897-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

Ve i) 9 5l g 9 Comnt 05loud o003l 0590 LS por Conmn j cbilis 4y 2

S )95 Ly yiaS catulis ol g 15 )5 sloos S
Syl ol 5 28 Ll on )5 wis S 5 pslaer Jus
Bedn e |y (5 S

Sogll bl o j0 lees 5  Savocumwl a5 el moly
S olpes Bk 5o N8 a5 oS 550k 5 W
35 silsagr ooyl blie o i sl cuss
Bbls 5l plals cpl Hd 51 BE 0,58 casly oo cpl plis
U5 aile SlS 5,50 50 Logas 350 ol |, pllu
b oo 35,0 L s S Ll s pl g 0,95l (s e

009l (slgm yo a8 5 1,8 00,5 sladils ;o atwlis i3l
580 (5 a3l
03,5 sladils (13655 5 aS (Y0 Q) oK g 0155085
aolis a5 gloo 5 sladils win,S 5,155 ais S gadss
&,ls atwlis oS a8 oyl b o 05,5555 a5l ol
ojlail by as o8 5l acwlad 2olplb s g a g syl by
o5 bl 5l alpl 05500 25550 5 0b5 @y o2 bag)]
035 glaails g pslanz 4 syt boled Jue (gl 5
35 50 s s o yobo 4y lgp (Sogll i jls Sz g8

5 o0 351 o sl ol i 8, Dahlia variabilis jo 8 <595 -E 10097 (1 youwg ySaus) o 8 S | g 905 —F IS
O 1 9 Cold it b il g 033 35T o sLiad 10 00987 Blgo oxs i@ « Tagetes patula. g ,ize J5- Froogll slgo gy b il
:a Ageratum houstonianu o1 s p! -H o aligsTls @ « Aster tripolium gl o b _G «slbud s osilo ¢ jgms wSlg o

A X) SUudy aile oy jgm WSlg) SndlS g 0ogdT Slge goaxd 51 1 (il 9 03351 oy (LS Caoldud yuuds

OO ok e Eom leol; Ol (ol sg>g b
alsgSTly oo 456)5“‘4-.’ ol 00l Jol> u] Lngoo)f

Slge g WSS 9> I A o Syn by ead

Qs 5108 1S g es jo Licws oz 0,9l 5o
dL:A)é‘)LmQTQMQMHMQLgLQSﬁKS

(9 et (9 Lane 5198 (2 me 50 JieS g wilaid S


http://pec.gonbad.ac.ir/article-1-897-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

Olen g 815 (soi5 andl,

el am3 oo £ 00,5 (0955 Olygd )3 &5 b ygg e
o 0% S5 g sedien 005 il ud 55
oS Jb 0 0ed g0 LQQ] o5y o 3 el oo S as
5o Slaslice Budo wilojlasl o2 ded oo 00,5 slaails
Ol g (ST Aol Sledo pogdle Sl 5 (g yhe 5
S5 w0l 90 (e slad 4o 008l blge o] aaz g
5 SzsS GpSedz job 4 g ead cowl 2o 5 e
oLy b 5 cplasls daan (6 8y 30 a5 il oo
AR (0

9 oM S b edS als pud alisSly ggeme )3
58,5 18 aesd 35 e e 00 )5 il ol Jleanlias
R Gl gy 2 53 Wi on o] 03,5 ails &y a3 T (sl
O TAY yha 59 AV 508 LS 9S Sl
Sledo op i 1YY 0,956 g 757 5, 5 o i Slods
sl 1y ooy,

Sl Sos ol pglae (S90S gl Slawp b
2 Sogll cde 4y oylyes sl jo o LS 5l sleas
SgsST Candg eonl 9 £ 5 B IS pae a5 5ae

Silee Sy

&l Sl
s plel JEol axly ol o] olKiils Y st
Wilos gl wald 1) Gudss ol Gl a5 6,08 (o))

&L

23850 2 1 (Sosll S ATAS | iazms b ol Lo,
Spartium) wgele JS 0 03,5 slaails

oKisls pgle 4,25 junceum) (Fabaceae)

AYY-AY (DY olro Sy

fnnsgo 3y 183918 gy 5 el wliniy lejles
ollS 5 5 eaSiagh (Sl pgle Olides
sy oS 9 5 euSiagh lade S
https://agrilib.areeo.ac.ir/book_6064.pdf

‘.)' ‘).9(5)LQJ ‘.k_é ‘OO‘)'M “z ‘(S'SL"&A) ‘.& cd‘)@b’%
52955 o lie o paesls SEAYAY = laxdl L
ol 5 00 5 slaails g Sl sigy 55 5

2%

S5 L olS cpl ol a5y ) (g 4 Gl gendl g
Lo)lsk g LS,k ;0 5,995 &g Ll Loy Jlns 2 o
0,56 el oS ol 51 (g5l iy Sy 5 29 00
Ol o g 00l (Sogll Jlzs 58T Lol sl oo 255,00 L
Sysloly 5 ST jad Ko Sogll iy L oS 09, 0
Gl b cpl aeay caws 5l eagdl blas e
o5 (Shirkhani et al. 2020) l,Ken 5 Sl i
3 ml38l g o3l ioli8l co,g3l 0 pgueslS SlLas o)ls
wilos S o yl55 1 s alssST

canli 55,8 4 0,5 (s Sl 0,50 00,5 S e
ol yod 000lS ch & (phn I g 00,5 JSS poii g 0
b cdlae cnl 092 8)lg0 e 3 (plgtl ylad (ad obsS L
Matiashuk &) st 3 Sblsle 5,058
23,8 (g 3,5 Wb 3,50 40 (TKachenko, 2021
JEONG ) S 5 5555 5, 5l s sl 5 Cope
Sladyb s a4, wailes S las Lbls (et al. 2022
w3k (2leed S sl wbise (siloss e Sl 5 (09
Ols b ail ol DS 5 oauas ! aigSonn a5
oy, 331 L g 0,50 walyd bl 5l d8ge Jladlos,S
Srpslie slaals (g3l yee 3l o (S pae
YU los 5 S Ll 5l i ams Lyl o5 ay o
.o)si Cwd

a Sogll Sl e Limgh ol o Kb 00,5 slaails
s Jlog Sl 55 5 055 (o 5 0 alisSTy s
23l (M 650,k 5 ey Ol AT 9950 O e 9
00,5 o Cel K5y 0,5 oS slls K o9y Lanils
Fop b Jy wgdoe plol Jue jou; b WL T SLadl
9 Pl sl e layons bles 005 ool 1ué s
3y 558 45 (5y5b a4 Ssd e o8 b 0,5 (5 slaex
Sliz gloos,F sl 353 L)1 50 OYAR) o, Kan o
585 s 35 5 elS b S w1y oot 555 sl

,» (Baghali et al., 2011) l,Ken 3 Js oMl
e 55 a5 oo, Sls] S glwes,S 5T L Lwl, oyl
ilos,S 555 1, 08,8 o aligSTy axmals 18 Syl
Chehregani et al.) .,Ken 5 S p4> uzen
ol aligSly vy oo Sl a4 wiles ST 5,155 (2015


https://agrilib.areeo.ac.ir/book_6064.pdf
http://pec.gonbad.ac.ir/article-1-897-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

Ve i) 9 5l g 9 Comnt 05loud o003l 0590 LS por Conmn j cbilis 4y 2

Endress, S. K. 1994. Diversity and
Evolutionary Biology of Tropical
flowers. Cambridge Univ. Press, New
York, NY.

Erthman, G. 1960. The acetolysis method.
A revised description. Svensk Botanisk
Tidskrift. 54: 556-564.

Fathy Azzazy, M. 2016. Environmental
Impacts of Industrial Pollution on
Pollen Morphology of Eucalyptus
globulus Labill. (Myrtaceae). Journal of
Applied Biology & Biotechnology. 4
(05): 057-062. Awvailable online at
http://www.jabonline.in

Havlis, M. 2016. Plants: Yucca
filamentosa - Adam's needle.
https://www.about-garden.com/a/en/8774-
yucca-filamentosa-adam-s-needl|.

Jeong, N-R., Park, K-Y. 2022. Rose pollen
management methods to improve
productivity. Agronomy, 12(6),
1285; https://doi.org/10.3390/agronom
y12061285.

MaMajd, A., Rezanejad, F., Moein, M.,
Aminzadeh, M., Shariatzadeh, S.M.A.
2002. Effect of air pollution on anther
and pollen development and their
allergenicity in  Tagetes patula,
Asteraceae. Journal of Science . 1(34):
179-192.

Malik, S., Rather, Z.A., Ahmad Wani, M.
& et al. 2017. Effect of Growth
Regulators on Plant Growth and
Flowering in Dahlia (Dahlia variabilis)
cv. Charmit. J of Exper. Agri. Int.
15(3):1-7.

DOI: 10.9734/JEAI/2017 /32007

Matiashuk, R.K., I. V. Tkachenko. 2021.
The Pollen of Plants of the Shrub Layer
in the Urban Green Space as an
Indicator of the State of Atmospheric
Air of the City (on the Example of
Representatives  of  the  Genus
Forsythia). Visnyk of V. N. Karazin
Kharkiv National University series
«Ecology». 25.

https://periodicals.karazin.ua/ecology/issu
e/view/1112

¢A

<8l 5 Jskw alxe (Petunia hybirda Juss.)
AFYY S (V)P
Ol oz Ol el el ame oy ol sois
03,5 5 lagd ool slo Sy oy VVAZ (0
Ol (ol dibin jo Jue jo; Sl y0 )

NV (Sl g e ol
dlizee glo oo o GlolS Sl 008 anglie

o pbel Jar e dilaie ;o Juse 9255 cuJled
‘C ‘Oé‘l’y.:.LC ‘.C 56&.&,«.‘..0 Ol:w?) 5.C “5;.7.90 ‘50.!;
\Y‘/\A -9 ‘O‘) ‘393) ‘)' 5‘;)*0‘ ‘5|5.d.!.| 4‘ ‘)m
Ay 0aiiS melais olge g (Jame Jalge Sl (o)
slaydy () dilor S5 5 OleS CanSh (ol
(Datura stramonium L.) o556 oLS
Fife Gl ol plalS pole alee
o sSteeed (2D ez el e w5
9509) R b (Sle oad iS5 lazss o
b pole e gl g SuislsST Ca e
AR
Baghali, Z., Majd, A., Chehregani, A.,
Pourpak, Z., Ayeriana, S.M., Vatanchian, b.
2011. Cytotoxic effect of benzo(a)pyrene
on development and protein pattern of
sunflower pollen grains. Toxicological &
Environmental Chemistry Vol. 93, No.
4, 665-677.
Chehregani, A., Mohsenzadeh, F. 2015.

Developmental stages of pollen and
ovule in Anthemis odontostephana
Boiss. Cv. Odontostephana. Plant
researches journal. 27 (4): 544-556.

Country Mapping Organization,
Presidency. 2019a. Determining the
boundaries of Tehran province.
https://www.ncc.gov.ir/fa/gallery/

Country Mapping Organization,
Presidency. 2019b. Determination of
latitude and longitude of Tehran
province.
https://www.ncc.gov.ir/images/docs/fil
es/


https://sid.ir/fa/journal/AdvanceWriter.aspx?str=%D8%AA%D9%82%D9%88%DB%8C%20%D8%B2%D8%A7%D8%AF%20%D8%B1%D8%A7%D8%B6%DB%8C%D9%87
https://sid.ir/fa/journal/AdvanceWriter.aspx?str=%D8%AA%D9%82%D9%88%DB%8C%20%D8%B2%D8%A7%D8%AF%20%D8%B1%D8%A7%D8%B6%DB%8C%D9%87
https://www.magiran.com/magazine/5952
https://www.magiran.com/magazine/5952
https://www.magiran.com/volume/53847
https://envs.sbu.ac.ir/article_101191_6d8b92685abc082e6d81930331083a52.pdf
https://envs.sbu.ac.ir/article_101191_6d8b92685abc082e6d81930331083a52.pdf
https://envs.sbu.ac.ir/article_101191_6d8b92685abc082e6d81930331083a52.pdf
https://www.ncc.gov.ir/fa/gallery/
https://www.ncc.gov.ir/images/docs/files/
https://www.ncc.gov.ir/images/docs/files/
http://www.jabonline.in/
https://www.about-garden.com/sst/en/?category=2
https://www.about-garden.com/sfa/en/yucca-filamentosa/
https://www.about-garden.com/sfa/en/yucca-filamentosa/
https://www.about-garden.com/sst/en/adam-needle/
https://www.about-garden.com/a/en/8774-yucca-filamentosa-adam-s-needl
https://www.about-garden.com/a/en/8774-yucca-filamentosa-adam-s-needl
https://doi.org/10.3390/agronomy12061285
https://doi.org/10.3390/agronomy12061285
http://dx.doi.org/10.9734/JEAI/2017/32007
https://periodicals.karazin.ua/ecology/issue/view/1112
https://periodicals.karazin.ua/ecology/issue/view/1112
http://pec.gonbad.ac.ir/article-1-897-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

Olen g 815 (soi5 andl,

cadmium on perianth and anther
formation in Datura stramonium L.
Brazilian Journal of Botany. 43: 239—
246.

Traidl-Hoffmanna, C., Kaschea, A,
Menzelb, A., Jakoba, Th., Thiela, M.,
Ring, J., Behrendta, H. 2003. Impact of
Pollen on Human Health: More Than
Allergen Carriers? Int Arch Allergy
Immunol. 131:1-13.

Ullmann, H.F.  2008. Botanica's Pocket:
Annuals & Perennials. Publisher: h. f.
ullmann; 1st edition 2008. ISBN-13:
978-0841602625.

Vasilevskaya, N. 2022. Pollution of the
Environment and Pollen: A Review.
Stresses. 2(4), 515-
530; https://doi.org/10.3390/stresses20
40035.

Zhang, Y., Steiner, A. 2022. Projected
climate-driven changes in pollen
emission season length and magnitude
over the continental United States.
Nature Communications.
https://www.nature.com/articles/s4146
7-022-28764-0

£9

aMissouri Botanical Garden. Ageratum
houstonianum.
https://www.missouribotanicalgarden.o
rg/PlantFinder/PlantFinderDetails.aspx
?tax onid=277131

PMissouri Botanical Garden. Tagetes
patula.
https://www.missouribotanicalgarden.o
rg/PlantFinder/PlantFinderDetails.aspx
?kempercode=a611.

Monitoring system of the country's air
quality. https://agms.doe.ir/home/AQI.

Mozaffarian, V. 1998. Dictionary of
Iranian Plant Names. ISBN: 964-5545-
40-4. 739p.

OASH. Office of climate change and
health equity. Climate and health
outlook.
https://www.hhs.gov/sites/default/files/
climate-health-outlook-march-2023.pdf

Rezanejad, F. 2007. The effect of air
pollution on microsporogenesis, pollen
development and soluble pollen
proteins in Spartium junceum L.
(Fabaceae) Turkish Journal of Botany
31 (3), 183-191.

Shirkhani,  Z.,
A., Gholami,

Chehregani  Rad,
M. 2020. Effects of


https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?tax
https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?tax
https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?tax
https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kempercode=a611
https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kempercode=a611
https://www.missouribotanicalgarden.org/PlantFinder/PlantFinderDetails.aspx?kempercode=a611
https://aqms.doe.ir/home/AQI
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=NANffKYAAAAJ&citation_for_view=NANffKYAAAAJ:5nxA0vEk-isC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=NANffKYAAAAJ&citation_for_view=NANffKYAAAAJ:5nxA0vEk-isC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=NANffKYAAAAJ&citation_for_view=NANffKYAAAAJ:5nxA0vEk-isC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=NANffKYAAAAJ&citation_for_view=NANffKYAAAAJ:5nxA0vEk-isC
https://scholar.google.com/citations?view_op=view_citation&hl=en&user=NANffKYAAAAJ&citation_for_view=NANffKYAAAAJ:5nxA0vEk-isC
https://link.springer.com/article/10.1007/s40415-020-00595-7#auth-Zohreh-Shirkhani
https://link.springer.com/article/10.1007/s40415-020-00595-7#auth-Abdolkarim-Chehregani_Rad
https://link.springer.com/article/10.1007/s40415-020-00595-7#auth-Mansour-Gholami
https://link.springer.com/journal/40415
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=HF+Ullmann&text=HF+Ullmann&sort=relevancerank&search-alias=books
https://doi.org/10.3390/stresses2040035
https://doi.org/10.3390/stresses2040035
https://www.nature.com/ncomms
http://pec.gonbad.ac.ir/article-1-897-fa.html

[ Downloaded from pec.gonbad.ac.ir on 2025-10-25 ]

Ve i) 9 5l g 9 Comnt 05loud o003l 0590 LS por Conmn j cbilis 4y 2

Micromorphological and anatomical studies of pollen for widely used ornamental plants
in some polluted areas of Tehran Province

Razieh Taghavizad*!, Zeynab Abroshan?, Nafissh Mohammadzadeh?®

"LAssistant Professor, Department of Biology, Yadegar-e-Imam Khomeini (RAH) Shahre Rey Branch, Islamic
Azad University, Tehran, Iran
2BSc biology graduate, Yadegar-e-Imam Khomeini (RAH) Shahre Rey Branch, Islamic Azad University,
Tehran, Iran
3BSc biology graduate, Yadegar-e-Imam Khomeini (RAH) Shahre Rey Branch, Islamic Azad University,
Tehran, Iran

Received: 2022/12/10; Accepted: 2023/10/10

Abstract

Many parks and green spaces in Tehran are located in polluted areas in order to reduce some air
pollution; however, sometimes the plants themselves are damaged which cannot be easily
recognized.The studied ornamental plants were collected, their pollen were separated from the anthers,
and their purification was done by Erdtman's acetolysis method. They were stained with methylene blue
and Lugol's solution and the pollens prepared for microscopic observations. Morphological changes of
pollens with regional depressions (shrinking), changes in the size of the space between the exine and
intine, tearing, asymmetry and deformation of pollen were observed. In the anatomical results: some
pollen grains were vacuolated and larger than normal, and some others were starchy and contained
accumulations of contaminated particles. All these changes damage the pollen performance. Dahlia
variabilis Dest. 97% and Tagetes patula L. 83% experienced the most anatomical damages and Rosa
hibrida L. 46% and Datura innoxia Miller 24% underwent the most morphological damages.

Keywords: Air pollution, Exine, intine, Vacuolation
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