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Figure 1. Ligustrum lucidum in the green space of Islamic Azad University, Yadgar Imam Khomeini (RAH),
Shahre_Rey It is ashrub with three meter height, open canopy, thick stem, and dense clusters of flowers in spring
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Figure 2. Ligustrum lucidum at the time of collection. High accumulation of iron causes symptoms such as
yellowing of leaves and rust, and evidence of wear (black arrow) can be seen in the main vein of old leaves
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Figure 3. Transverse section of leaf of Ligustrum lucidum: A- xylem, B- phloem, C- parenchyma tissue, D- cleft
below and sides of xylem, E- cleft between parenchymal tissue (the black bracket shows the location
of the main vein of the leaf), F- disruption of chlorenchyma (short and tall palisade parenchyma has
become disorganized, and spongy parenchyma has infiltrated among them)
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Figure 4. The massive of infected material in the Ligustrum lucidum: a - phloem and parenchyma, b- parenchyma, c-
under the lower epidermis, d - on the lower epidermis 2) e - double layering of the lower epidermis



w9 Ligustrum lucidum W.T.Aiton &5 ¢ v 55 Slusgas p lea 9l 5l o)y 1

I '39.:.4)0[_{ 9 cu_CbT ud._'> )L)_SA C‘.’.l—"’
o sl ool Jlade L as ol lis saol ylals
b @l VY- ppm) cewl jle o 5l s olS g0

AL A4S (Jhgo d (p0)e i s S

Q) Jsoz) a8 paseia S 25 lad

Sl sl 55lam0 ;0 0, 5wl lgs a0z
g od p Joko o slad a5 05 o> 4 el
(O JS2) 9,5 0t 4y a1

il il s L oISy ol g slied 4o
JS=2) wdowps (Lol S5, Sbod waw wtil )b
Nd

L GBS ;5 08,8 wedIS &y a1y T a5 ol il oo -8 10lis 1o 655 Fyr 4 009l B3 pazs -0 S

Al b Jokw (18,150 ol Seated o 45 @it 8L les 0 -C il b 8L SL
Fig.ure 5. Accumulation of contaminated particles in Ligustrum lucidum: a- between the parenchyma tissue,
which makes it similar to the collenchyma, b- in the gap or tear of the parenchyma tissue, c- among
the collenchyma tissue, which causes the wall of these cells to become thicker
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Figure 6. Transverse section of Euonymus japonicus leaf: A - Split in the middle of the parenchyma tissue due to
iron toxicity in the tissue, B - Xylem vessel, C - Phloem vessel, D - Parenchyma tissue, a -

Accumulation of contaminated particles

Table 1. The rate of absorption of elements by Ligustrum lucidum and Euonymus japonicus in vivo
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Abstract

Introduction: Non-native plants, upon entering urban ecosystems, sometimes exhibit unpredictable
behaviors depending on new conditions. The extent of the situation created may extend to forests. One
of these new conditions is air pollution.

Materials and methods: An anatomical study and determination of concentration of heavy metals
such as lead, cadmium and iron on the Ligustrum lucidum W.T. Aiton and Euonymus japonicus
Thunb. in the south of Tehran under the condition of polluted air at an unhealthy level were carried
out. Transverse section and double staining of plants were performed. ICP atomic emission
spectrometry was used to measure the elements.

Results: In the anatomical study of L. lucidum, most changes occurred in the main vein area with a
halo-like fissure below and around the vascular bundles of the main vein, separating the vessels from
the rest of the tissue, and fissures were also created in the parenchyma tissue below the vessels on the
lower surface of the leaf. A two-layered epidermis was observed. Morphological manifestations
included bronzing of the leaf color along with deterioration in the main vein area. However, in the
anatomical studies of E. japonicus, fissures were only observed in the parenchyma tissue below the
main vein. Additionally, clusters of contaminated materials were observed in various points, including
the mesophyll of the leaves. In the ICP atomic emission spectroscopy, among the elements, only the
amount of absorbed iron was higher than usual. Iron concentration was estimated at 1.70 ppm in L.
lucidum and 3.41 ppm in E. japonicus.

Conclusion: Although E. japonicus absorbed more iron than plant L. lucidum, it was less damaged.
Considering the invasive role of L. lucidum in other countries and evidences of natural regeneration of
Ligustrum genus in the north of Iran, there is concern that this plant, through invasion, may initially
reduce the biodiversity of native plants and, with continued pollution, become unstable
itself. E. japonicus is also not a good choice for hedges due to having a common pest of Phytophthora
with forest trees and even citrus trees. Therefore, it seems necessary to limit these plants. It is
suggested to restore Buxus hyrcana Pojark in hedges, which is native to Iran and endangered in
northern Iran, and Thuja orientalis L. and Ligustrum vulgare L. in Tehran, instead of this research
examined plants, is far more beneficial for forest conservation.
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