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Abstract

Background and aim: Every year, large number of species adapted to the semi-arid
environment of Tehran are planted. Meanwhile, planted plane tree (Platanus orientalis) and eldar
pine (Pinus halepensis var. eldarica) trees in Tehran, in addition to creating green and interesting
urban space, can also play a big role in absorbing heavy metals and components in the polluted
air of Tehran. The aim of this study was concentrated on identification and comparison of the
heavy metals in the wood, bark and leaves of planted plane tree and eldar pine trees by using
flame atomic absorption method.

Materials and methods: In this study, 20 separate test samples of leaves, wood, and bark of
planted elder pine and plane trees were randomly selected from the 4th district of Tehran.
According to the TAPPI standard test procedure, the leaf, wood and bark of the samples were
collected and their ash percentage were measured. Then with the help of 63% nitric acid and for
one hour, the solution containing heavy metal was separated from the ash. In this research, atomic
absorption spectrophotometer was used to determine the type and percentage of metal ions
absorbed in the wood, bark and leaves of plane tree and eldar pine tree.

Results: The results showed that the highestamount of ash was found in plane tree bark and
the least in plane tree wood. The highest amount of iron ion absorption was found in plane tree
leaves, while the lowest amount of iron ion absorption was found in plane tree wood. The amount
of iron ion absorption in eldar pine bark is more than its wood and leaves and in oriental plane
leaves is more than its wood and bark. The highest amount of potassium ion absorption was
observed in eldar pine leaves and the lowest was in eldar pine bark. The amount of potassium ion
absorption in eldar pine leaves was higher than its wood and bark, and in plane tree, bark is higher
than its wood and leaves. In addition, the absorption of potassium ion is more in plane tree than
in eldar pine. The highest amount of copper ion absorption was observed in eldar pine leaves and
the lowest amount was observed in plane tree wood. The rate of absorption of copper ions in
leaves is higher than the bark and wood of both species. In addition, the absorption of copper ions
in eldar pine is more than that of plane tree. The highest amount of lead ion absorption was
observed in the bark of eldar pine and the lowest amount was observed in plane tree and eldar
pine wood. The amount of lead ion absorption in the bark was more than in the leaves of both
species and in eldar pine was more than in plane tree. The highest amount of zinc ion absorption
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was found in oriental plant leaves and the least in oriental plant wood. The rate of absorption of
zinc ions in the bark of eldar pine is more than its leaves and wood and in oriental plant leaves is
more than its bark and wood. The highest amount of nickel ion absorption was found in plane tree
and elder pine leaves and the lowest in oriental plant wood. The rate of absorption of nickel ions
in oriental plant and eldar pine leaves is higher than in their bark and wood. In addition, between
the two species, the rate of absorption of nickel ions in eldar pine is higher than that of plane tree.

Conclusion: So that, the results showed that the leaves and bark of both species have a great
role in the absorption of heavy metal in the air. In addition, the importance of the eldar pine
species in absorbing heavy metal such as nickel, zinc, lead, iron and copper is more than the
plantain species due to its evergreen nature. Eldar pine and plane tree wood showed the least
importance in absorbing heavy metal. While the importance of bark in absorbing lead is the
highest. In other words, in urban areas like Tehran, where air pollution is very important, planting
eldar pine species seems to be more effective than plane tree.

Key words: Plane tree, eldar pine, heavy metal, flame atomic absorption, wood, leaves, bark, air
pollution.
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Table 1. One-way analysis of variance between heavy metal present in the components of planted oriental plant
and eldar pine species
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Fig 2. The amount of absorption of Iron ions in the wood, bark and leaves of planted oriental plane
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Fig 5. The amount of absorption of lead ions in the wood, bark and leaves of
planted oriental plane and eldar pine
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Fig 6. The amount of absorption of zinc ions in the wood, bark and leaves of
planted oriental plane and eldar pine
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Fig 7. The amount of absorption of nickel ions in the wood, bark and leaves of
planted oriental plane and eldar pine

SU s cbaan VT 51 o Kw ol3l o ol cas
ﬁwpsj-’uﬂﬁfteTM‘*SM&NWJ
i g & i L6 5555 o gl szl e SU L
5 LONSL (s b polas ( ded glacs 5 Jol
.Schroder & Memon, 2009) ! glews oS 5
ol o3 e gt Sogll e slial 5l S Lolie
O 5 dizes DI J Lot Y Qe 5o ol s ol
(Sawidis et. al., 2012) x,ls biplusl cad 55 sage
el O A Ol on i S0l Ol o ] S
Cewd C\SCAMx A oS 5 calS Cas C\S"gf 59
28 S 00 el 0 da ol s saalas cals

Sz 3l e Dl Cag 3 5 o) G 5 0o ) i
e a3 el 0g d optman ol o] S
S 203 e o Bl e el SN S
s salis Jlir om0 ol oS 5 cilS cas S
Aoz s Cag 5l pin S 00 e o 0l Ol
B A R IUPIRURC U SV £58 53
PPy B VG [P R TP R g
Sl ) oS s opl 35S &S cl 6::,\.3 555 500
o\l Geios onl gl .(Quzounidou, 1994) .S . JSies

o g ol anlie s olelis Gus b G ol

CilS s S48 Sy gy s 3 35 se 5N
Gl 52 88 g B s S S Ll
S Blislenls s ol olg e sl So)
3 (gmio bl angs (K ols 4 b
-(Lewandowksi, 2005) s o Jol> o8 5 psem
a0 O3l e LS plsea 2l s S 51 5
O3 XS Gl Lame 51 5 i O3k a8l 5 e 6oL
5 pam S s i pd gas o ol plts s 4|
Gl (S 5 il g Gl iz Ul LS sk S
] g i1 53 i D36 4y 0a ] sladama s
Singh et al., 2005; & Gosh, 2005) %5 » e 5l 5 sus
23 S o i &S 0l ol Gadss ool s (Baycu
o o sdalia slis Gz 5o ol S 5 s ey
2o 3l S S S s boalie 5o
At el 035 SN 851 iy 5 Ly xS
Sz Gl S 5 i S s ol G de ol
g 0O o"T Oz Ol 5l O o Q-“’T Y

e ) e sl S 50l S s 3l i S



ey S gl (P30 D e 90 d)ﬁjiL& M\.M}@Lau

Coadl o S iz 5 Sl 28 G ol Sl &S
Coad] 48 55050 w35 Jho Car 3 o sl ool
Rsolety Cand ke iy O O 55 Gy
ol el 1sn Sl &S ol g asle 58 bl o
R T HVA I N PN K S PO S A R R B
Ul 5 s 5 sl Lo ;’;ﬂ S ba b
SUPC N FEURN K P POTIK SN COMCH B ECIE ]
SOlio 4 oLy Jlaslay sam ol & szl ol
Coanl 31 68 ol ss il ba e LA S K54 50
om0 b s sy (Sl (2 me 3 3.5 15
Slidss e cu . Burken et al., 2011) szl ls
AU s g il 50 655 gy 4S5 ol
Sl sl e s, mbl 5 ol 4y 5o bl
T2 S chw » R poeedlS (Sa) o S
4 4> 5 L (Shabanian, 2013) cul s34 Jls gas 2o
el K555 s S oS s ole Ll 4S5
Ol eomit 5 Los G2l 3 L Jle 8 lale sl
Bl Vs & migar e ) 536 olis
‘pf Jat b Sl s ol a5y dessl s
el Slg o) i ol 5o oS G b 5l Gla ol
il 5 b 4 uly e olS (Pourkhabaze, 2010)
Ul aSsba ams Lzl can sl 5o |y s Y]
bS5 5 pole Ll is o ba S & VL
bl 3Sh s ol 5 eslimal oSl waSes 5l

(Singh & Gosh, 2005) <l 535 wal 3 1, 0241

oolaiwl 0590 pubco

-Atmaca, M. and Doganlar, Z.B., 2011. Influence of
airborne pollution on Cd, Zn, Pb, Cu and Al
accumulation and physiological paraneters of plant
leaves in Antakya (Turkey). Water Air Soil Pollution,

{22

Cwd C\Sdﬁuxﬁ G o5 ode ol gee op iy 4S5
Olse s saalie 1S 5 5l sz o o1 oS 5 cals
2588 50 2 S5l pi Cas 53 O o o
olas wlidsy L. el .ol Sl 5l e S s
s Dol e bl ksl e C\S 655 93 48 3l
el Ll nlas plas sale 5 o gl adhate g3 o 1y b
0 o 98 slax S Sl O m‘é\s 9 S9) «D
Gl oy sale adbie 3l o eyl ashbi
e S ez 3§ Ks adss s (Shabanian, 2013)
S ol Sl i ol Gl 53 ) 9 o il
Sl 00 o (B8 Sl o p-.‘.-‘J\S ctlsl Jo 0p
Gt 48 ol ol s o) el (Atmaca, 2011)
L0 QY oS 5 ok 3j. BENTTPINY ARG P
S s S gy 53 S55 s 2 Olie 0 ol
5 Gy Sl iy Sl S50l wsr 5 Sl iy
¥ ssam ol G @ble 53 o ke ol ol Csx
0331 3L il sas IS Sam SHL S i Ly
S Bame 53 Joa sl 0L law s 4 0w 5 aeedS
ol s alaie 55 8 ps S 5 S Sl s o]
Wqémamamjﬁgéiééj\ﬁj\%
Sl 8 s 53 25m 50 2S5 o sae
S ol ol Gdss cu) s (Khosropour, 2018)

3@‘53j5)%s5/1)ﬁg}5&éoﬁv;\?o‘}:‘dﬁﬁﬁ

33 IS os de ol s Ll G o o S

ol oz 5 Sy 3 i SlS s £S5 Jlr S
gl 52 IS o oz ol 455 55 G oeized o
5 o Ol Aol e calS cas Sl 5l iy
Q:'.\ o o° S ,\.;..,\‘_5.4 Sleday Jﬂw seoay Yl R s
TSR [T L F NP
S, sba (Sawidis et al., 2011) 5 Szl o g 5 IS
G 58 93 B 53 Cewgy dm 5 S S s plas e
Cred Il op 53 352 50 s Sl s 0l o 0L
IS5 a5l 6 ol Gl L Sl 218 68 ol

Sl i 05 pewddeed Jdd 4 e 5 o) i e ()



\ta%

-Piczak, K., Lasaniewic, A. and Zymicki, W., 2003.
Metal concentration in deciduous tree leaves from
urban Arasin Poland, Environmental monitoring and
assessment, 80:273-287.

-Quzounidou, G., 1994. Copper-induced change on
growth, metal content and photosynthetic function of
Ayssum montanum plants. Environmental and
Experiment, Botany, 34:165-172.

-Rahmani, G., Seyedi N., Banj Shafiei A. and Rasouli
Sadaghiani M., 2018. Effect of air pollution on leaf
heavy metals concentrations (Fe, Cu, Zn and Mn) of
Box Ider (Acer negundo) and Oriental Plane (Platanus
orientalis) (case study: Urmia City) . Iranian Journal
of Applied Ecology, 2018; 6 (4):97-108.

-Shabanian, N. ans Cheraghi, C., 2013. Comparison of
phytoremediation of heavy metals by woody species
used in urban forestry of Sanandaj city, Forest and
poplar research,21(1), 154-165.

-Sawdis, T., Breuste, T., Mitrovic, M., Pavlovic P. and
Tsigaridas, K., 2011.Trees as bioindicator of heavy
metal pollution in three European cities,
Environmental Pollution, 159: 3560-3570.

-Sawdis, T. and Krystalidis, P., 2012. A study of air
pollution with heavy metals in Athens city and Attica
basin using evergreen trees as biological indicator,
Biologic trace Element, 148:396-408.

-Tzvectova, N. and Kolarov, 1996. Effect of air pollution
on carbohydrate and nutrient concentration in some
deciduous tree species, Plant Physiology, 22:53-63.

-Technical Association of Pulp and Paper Industry
(TAPPI), 2009. Standard Test Methods. Tappi Press ,
Atlanta, GA. USA.

-Vaysi, R., 2017. A study on the possibility of
identification and comparison of metallic ions and
chemical components in wood and bark of oak by
atomic adsorption and GC-MS, Iranian J. of Wood
and Paper Sci. and Technology 32(2), 275-286. (in
Persian).

-Vaysi, R., 2019. A study on the possibility of
identification and comparison of metallic ions and
chemical components in wood of persuan maple and
caucasian maple wood by atomic absorption and GC-
MS methods, Iranian J. of Wood and Paper Sci. and
Technology 34(3), 361-371, (in Persian).

-Vaysi, R., 2016. A study on the possibility of extraction,
identification and comparison of the resins in wood
and bark of planted elder pine tree GC-MS methods,
J. of Wood and Forest Sci. and Technology 23(3),
229-242, (in Persian).

-Vahabi, A. and Ghodsi, J., 1985. Distribution of lead in
the plant and soil of the Lahijan tea fields in relation
to distance of the Road. Jehad of Tehran University,
127p. (in Persian)

\ﬂnj\.«s.w‘\ﬂ\ v\-k-"u\j‘ )&\Sjuﬁ r}.LG u\.b.a;u sl ab

214:509-523.

-Barzan A. and Soraki, S., 2002. Procedure of
experimental for pulp and paper, Mazandaran Wood
and Paper Industries, Sari, Iran, 111-121, (in
Persian).

-Baycu, G., Ozden, H., Tolunay, D. and Gunebakan, S.,
2006. Ecophysiological and seasonal variations in
Cd, Pb, Zn, and Ni concentrations in the leaves of
urban deciduous trees in Istanbul. Environmental
Pollution, 143: 545-554.

-Burken, J., Vroblesky, D. and Balouet, J.C., 2011.
Phytoforensics, Dendrochemistry and
Phytoscreening: New Green Tools for Delineating
Contaminants from Past and Present. Environmental
Science & Technology, 45(15): 6218-6226.

-Celik, A., Kartal A.A., Akdogan, A. and Kaska Y. 2005.
Determining the heavy metal pollution in Denizli
(Turkey) by using Robinio Pseudoacacia L.,
Environment International,3 1(1):105-112.

-Gosh, M. and Singh, S.P., 2005. A review on
phytoremediation of heavy metals and utilization of
its hypoducts. Applied ecology and environmental
research, 3(1): 1-18.

- Khademi, A. and kord, B., 2010. The role of Broad Leaf
tree species (the Plane tree and the ash) in reducing
pollution from lead. Journal of Sciences and
Techniques in Natural, 1:1-12.

-Khosropour, E. and P. Atarod, 2018. Heavy metal
accumulation and anatomical responses of plane plant
to urban pollutions in two areas of Tehran, Journal of
Plant Research, 31(4), 791-800.

-Lewandowksi, 1., Schmidat, V. and Londo, A., 2005.
The economic value of the phytoremediation function
by the example of cadmium remediation by willow
(Salix spp.), Agricultural system, 89: 68-89.

-Memon, A.R. and Schroder, P., 2009. Metal
accumulation in plants and its implication in
phytoremediation. Environmental Science and
Pollution Research International, 16(2): 162-175.

-Olive, S.R. and Espinosa A.F., 2007. Monitoring of
heavy metals in topsoils, atmospheric particles and
plant leaves identify possible contamination sources,
Microchemical journal, 86(1), 131-139.

-Pourkhabbaz, A., Rastin, N., Olbrich, A., Langenfeld-
Heyser, R. and Polle, A., 2010. Influence of
environmental pollution of leaf properties of urban
plant tree, Platanus orientalis L., Bulletin of
Environmental Contamination and Toxicology, 85:

-Petron, T.S. 2011. Biomonitoring study of air pollution
with Betula Pendule from Plovidiv. Bulgaria,
Ecologia Balkanica, 3:1-10.

-Parsapajouh, D., 1993. Atlas of Iranian northern woods.
Tehran Univ. Press, 48 and 106 p. (In Persion).


https://plant.ijbio.ir/article_1166.html?lang=en
https://plant.ijbio.ir/article_1166.html?lang=en
https://plant.ijbio.ir/article_1166.html?lang=en
https://ijfpr.areeo.ac.ir/article_3819.html?lang=en
https://ijfpr.areeo.ac.ir/article_3819.html?lang=en
https://ijfpr.areeo.ac.ir/article_3819.html?lang=en

