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ABSTRACT

An experiment was conducted at the Nursery of the Department of Timber trees, Antoniades gardens, East of Alexandria
ta evaluate the influence of various municipal wastes on the soil analysis as well as, ihe leaves and roots uptake of macro,
micro-elements and heavy metals of seedlings of three wrban tree species. The amendment treatmenis consisted of: control,
dried raw sludge (DRS), solid garbage, {SGC) and a (Mixture) of both amendments. One-year-old seedlings of
Delonix regia Jacaranda mimosifolia and Ailanthus altissima were wused in this experiment Iwo Successive seasons.
Each tree seedling was transplanied into large volume tin filled with 20 Kg of soil and was irvigated to its field capacity.
Generally, dry bulk density (Db} of amended soils with municipal wastes was nolably lower than control without significant
differences for the three tree species. Also, the mixture treatment had the highest values of soil EC, pH, N, P and K followed
by DRS then SGC. The leaves of both Delonix and Jacaranda seedlings were highly significant in uptake of macro, micro-
elemenis and heavy metals when grew in mixture followed by DRS then SGC treatments whereas, uptake of the
abavementioned elements by Ailanthus leaves increased in respect with control but were similar significantly when planted in
the three municipal treatments. The roots of Delonix exhibited higher uptake of macro and micro-elements when grew
through the SGC amended soil. On the other hand, the uptake efficiency of all elements were higher even as Jacaranda roots

penetrated in mixture treatment also, when Ailanthus roots grew through DRS amended soil.

INTRODUCTION

oil compaction resulted from sidewaltk and

roadway construction can influence the growth of
urban trees by negatively affecting root establishment
and reducing the subsequent uptake of water and
nutrients (Grabosky and Bassuk 1995), Application of
composted organic wastes slowly release significant
amounts of nitrogen and phosphorus. In addition to
supplying plant nutrients, organic compost has been
shown to increase the level of soil orgmmic matter,
enhance root development and increase the water-
holding capacity of soil. On the other hand, applying
organic materials promote biological activity in the
soil, as well as a favorable puirient exchange capacity,
water balance, organic matter content and soil
structure (Zibilske 1987; Muse 1993 and Eghball
2001). Compost also inoculates the soi! with vast
numbers of beneficial microbes (bacteria, fungi etc.)
and the habitat that the microbes need to live. These
microbes are able to extract nutrients from the mineral
part of the soil and eventually pass the nutrients on to
planis (Johnson 1996).

Sewage sludge amended soils demonstrate a higher
rate of organic matter decomposition, This can be
explained by an increase of microbial biomass and an
increase in microbial mineralization activities for
several menths following the biosolid application
{Harrison et al., 1996). Therefore, Pichtel et al., (1994)
confirmed that the sewage sludge amendments
generally maintained the highest soil K and P
concentrations.

A long-term field experiment was conducted by
Giusquiani ef al., (1995) to determine the effect of the
additions of urban waste compost on the physical and

chemical properties in a calcareous soil. In the
amended plots total and humified organic C, Pb, Cu,
and Zn showed a significant increase compared with
nonamended plots. Also, barley plants were cultivated
by Moreno et al., (1996) in a calcareous soil amended,
at different rates, with sewage-sludge composts
containing different beavy-metal contents and the
transference of these heavy metals to the plant was
snxdwd.Cadmlumandanereeasxlyabsorbedby
barley plants, increasing their concentration with
respect to the comtrol in plants grown in the soil
amended with compost containing high amounts of
these metals. However, Ni was retained by organic
matter and was not iransferred to plants, Plants grown
in amended soils showed higher N and P conients than
control plants. The concentrations of Cd and Zn in
plants were positively cormelated with Cd and Zn
contents in the soils. Afier cultivation, amended soils
showed a better nutritional state than control soil
(higher N-NO," and total and available P than the
control). Consequently, Jackson et al (2003),
incorporated compost into their soil fertility program,
and reported that the use of compost increased soil
quality. The application of compost increased soil
microbial, total soil nitrogen and reduced surface bulk
density.

Preplanting application of biosolids at rates of 13
and 26 Mg dry solids ha™ having total N equivalents of
445 and 893 kg ba™ and total P equivalents of 128 and
256 kg ha' on a Sitka spruce (Picea sifchensis)
plantation resulted in a significant increase in foliar
and soil Zn concentrations seven years afier planting
{Dutch and Wolstenholme 1994). As well as, no
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changes were detected in Zn, Cr, Pb, Ni, or foliar P
concentrations, but increases in foliar N were detected
following application of biosolids having a total N
equivalent of 1,160 kg ha™ in red pine (Pinus resinasa)
and white pine (Pimus strobus) plantations in Michigan
(Brockway 1983). Foliar levels of Ni and Cd, in
Douglns-ﬁrandgmndﬁryowmgmasaiﬂuwash
soil amended with sewage shudge

significantly elevated, but not toxic (Harrison and
Henry 1994),

This study was conducted to evaluate the influence
of various municipal wastes on the soil analysis as
wellas,theleavesandmoumkaofmacm,micm—
elements and heavy metals of Delonix regia
Jacaranda mimosifolia and Atlanthus altissima tree

| 'IhuexpmmeutwasemdimdﬁmMmch,zom
to November, 2005 at the Nursery of the Department
of Timber trees, Amntoniades gardens, East of
Alexandria, The amended treatments consisted of four
treatments: (1) control, (2) dried raw sludge (DRS)
with 20 Mg ha! dry wt besis according to
Hasselgren, (1999) (3) solid garbage compost (SGC)
vnthi26Mgha' acoordmgtoﬁnksene:al-.(l”ﬁ')

and (4) DRS (20 Mg ha"") + SGC (126 Mg ba™!). The
dried raw shudge brought from Ameryiah Municipal
Sewage Treatment Plant, while the solid garbage
compost came from the ONYX Company, Alcxandria.
Each amendment was thoroughly mixed totally with
the soil, in one application, on 26 April, 2003 to ensure
further incorporation and a uniform planting media, -
One-year-old seedlings of three tropical deciduous
tree species were chosen for this study as urban trees
that were: (1) Delonix regia Hook) Raf. family:
Fabaceae, (flame tree), (2} Jacaranda mimosifolia D,
Don family: Bignoniaceae, (jacaranda) and (3)
Ailanthus  altissima  (Mill) Swingle (family:
Simaroubaceae, (tree of heaven- Chinose sumac). Each
tree seedling was transplanted into large volume tin
(20X20X40 cm) fillod with 20 Kg of soil (with 5.0 %
CaCO;, 1.2 85 m"! EC, organic matter 0.2 % and pH,

8.0), a8 an experimental unit, and was irrigated to its
field capacity. Then the three seediing cultivations
were continued through two successive seasons
(200372004 and 2004/2005). Experimental design was
a complete randomized using 4 amended treatments

with 5 replications for 3 tree species. Data were

snalyzed by analysis of variance ANOVA using

CoStat software and means were separated by
Duncan's Multiple Range Test at the probability 5%
level of significance,

Measurements

Physical and chemical analysis:

Soil properties as well were analyzed before and after
planting rransplants for:

1. Soil bulk density (Db) was determined by core
method as described by Black and Hartge {1986),
The core method was carried out by pressing a
stainless steel cylinder of known voiume and the
mass was obtained by drying at 105 °C.

2. Salinity: Soil water extract 1:1 was obtained
according to Richards (1954) and EC was
measured using digital EC meter.

3. pH was measured using 1:2.5 soil water extract
and pH was measured by digitai pH meter in soil
suspension and adjusted at 25 °C.

4, Available N, P, and K measured according to
Page (1982).

5. DTPA-extractable trace elements: Ni, Pb, Cd, Cr,
Zn and Mn were extracted by DTPA according
to Lindsay and Norvell (1978). The
concentrations of trace elements were measured
by Atomic Absorption spectrophotometer (perkin
Elmer). Another parameters were measured are
the elementa! compositions of both leaves and
roots affected by amended treatmenis and its
comparison with control. Half gram of oven
dried leaves and roots was wet digested with
H;S0, and H;0; (Evenbuis and Dewaard, 1980).
N, P, K and trace eclements were determined as
abave.

RESULTS AND DISCUSSIONS
1 Soil apalysis
Buik density (Db)

Generally, dry bulk density (Db) of amended soils
with municipal wastes was notably lower than coatrol
without significant differences for the three wmee
specics (Table 1). The soil of tree of heaven seedlings
which amended by dry raw sludge (DRS) had the
lowest value ofbulkdensuy(Db)mmpectwuhother
treetments that recorded 1.40, 1.34 and 1.35 g cm™ for
tree of heaven, jacaranda and flame tree species,
respectively, This resuit is probably due to the
presence of organic matter in the media hence, is
compatible with Jackson et al (2003) that the
application of compost reduced surface buik density.

{1
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Table (1): Effect of dried raw sludge (DRS), solid garbage compost (SGC) and their

mixture on bulk density {Db) of the soil under the three tree species.

Bulk density (g em
Treatment Tree of heaven Jacaranda Flame tree
Control 1,483 1.42a 1.45a
DRS 1.40a 1.34a 1.35a
SGC l4la 1.36a 1.35a
_Mixture 1.45a 1.36a 1.37a

Moans followed by a sumilar leticr within a .
different at the probability 0.05 by Duncan’s Multiple ngegmﬁcaﬂ_rm

Chemical composition

Tables (2 and 3} declared the effects of dried raw
sludge (DRS), solid garbage compost (SGC) and their
mixture on the chemical composition of the soil under
the three tree species. Generally, mixture treatment
had the highest values of EC, pH, N, P and K followed

by DRS then SGC. The soil amended by mixture had

the higher electrical conductivity value (42.9%)
followed by DRS and SGC that recarded 28.6 and
7.1% more than control, respectively. This result may
due to that the mixture treatment of both garbage
compost and sludge which is the richer in the
aforementioned nutrients, The data in Table (2)
reflected that planting the tree seedlings under all
treatments reduced the EC value of its soil after two
successive seasons otherwise, the pH value of the
various amended soils had not affected either by
amendment source or by wee planting. Initial pH of
control, DRS, SGC and mixture soils were 8.0, 7.3, 8.1
and 8.2, respectively, and 8.0, 8.0, 8.1 and 8.2 for the
soils of the three tree species, after two successive
seasons, This could be explained that the pH
modifying is very difficult as a result of the high
buffering capacity of the soil. Also, the mixture
treatment maintained the highest available soil N, P,
and K concentrations (200.0, 337.5 and 257.1%,
respectively} more than control while the DRS and
SGC amendments recorded 100.0, 175.0 and 126.2%,
and 70.0, 150.0 and 95.2%. respectively in respect
with control. Increasing soil nitrogen with using
different amendment sources was compatible with
Moreno er al., (1996); El-Naim and El-Houseini
(2002) and Jackson et al. (2003) on the other hand,
Pell and Nyberg (1989) and Pichtel ef ol., 1994) stated
that soil phosphorous and potassium levels were
increased with efftuent application.,

The elemental content of N, P, K and Fe under all
amended soils were decreased after cultivation at the
end of this study comparing with initial cultivation
data as a result of depletion by planted seediings for its
growth requirement wherever, they increased under
control soil after the two successive seasons which
may be explained that these three species are
deciduous trees comsequently, are shedding their
leaves in autumn throngh winter hence are
decomposition in the soil and release their mineral
contents. Although the N, P, K and Fe content of
control soil was increased however, this increase still
less than the content of the amended soils afier the
same period that reflect the economical value of the
used municipal wastes. Likewise, the Zn and Mn
contents under all amended soils were minimized afier
cultivation in compare with initial cultivation data.
These results are in paraliel with Giusquiani er al.,
(1995) that the additions of urban waste compost
significantly increased the soil zinc (Z) and lead (Pb)
contents, The resuits in Table (3) indicated that the
heavy metals content of Pb, Ni, Cd and Cr for SGC
were in general lower than the average heavy metals
reported for DRS and below the critical concentrations
in soil regulated by Kabata and Pendias, (1992).
Wherever seedlings of tree of heaven were the most in
depletion the macro-elements (N, P and K) however,
were the most efficiency in terminated the heavy
metals (Pb, Ni, Cd and Cr) followed by jacaranda then
flame tree seedlings (Tables 2 and 3). Therefore, tree
of heaven species could be planted as phytoremediator
in poliuted arcas with these heavy metals.
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Table (2): Effect of dried raw sludge (DRS), solid garbage compost (SGC) and their mixture on
electrical conductivity (EC), pH and macro-elements contents in the soil under the three tree species.

e i —

Before cultivation After cultivation
Tree of heaven Jacaranda Flame tree
Treatment DTPA DTPA . DTPA DTPA
EC pH extractable EC pH extractable EC pH extractable EC pH extractable

elements (ppm) elements (ppm) elements (ppm) elements (ppm)

N P K N P K N P K N P K
Control 1.4 80 50 80 420 {12 80 65 132 550 12 80 60 12 580 12 80 65 13 583
DRS 1.8 73 100 22 950 1.5 8.0 80 17 720 1.5 80 95 21 800 1.5 80 95 22 830
SGC 1.5 81 85 20 80 12 81 72 17 800 F2 81 75 19 810 12 81 78 19 8i5
Mixture 20 82 150 35 1500 13 82 110 30 i230 1.3 82 120 31 1300 {3 82 125 32 1350

Table (3): Effect of dried raw sludge (DRS), solid garbage compost (SGC) and their mixture on
micro-elements and heavy metal contents in the soil under the three tree species.

Before cultivation ) After cultivation
Treatment Tree of heaven Jacaranda Fiame tree
DTP\ extractable elements (ppm)
Fe Mn Za Pb Ni Cd Cr Fe Mr Zn Pb NI Cd C(r Fe  Mn /Zn Ph Ni Cd Cr Fe Mn Zm Pb Ni (4 Cr
Control 15 29 10 05 0) 14 00F (68 X7 10 05 02 13 40b 17 28 Lt 03 02 14 001 18 2% 10 03F 02 14 00l
DRS 200 55 30 60 S50 20 008 80 32 29 531 42 18 006 19 38 30 39 I3 19 006 20 40 30 359 46 19 007
SGC 200 40 20 351 4F 13 005 200 30 135 48 33 i3 004 20 35 1.7 30 35 14 004 20 37 1§ 30 38 14 0.05
Mixture 230 60 319 66 43 23 01 250 30 32 58 43 18 00k 26 45 33 60 14 19 008 26 30 37 63 43 21 009

m——
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2- Uptake of macro, micro glements and heavy
metals
2-1 Delonix regia

Uptake of macro-elements

Figure (1-a) showed that after two successive
seasons leaves of flame tree seedlings planted in the
soil amended by mixture had significantly the highest
N, P and K content of 2.6, 42 and 2.8-fold,
respectively followed by DRS which had 2.4, 2,6 and
2.4-fold, respectively than control. On the other hand,
the leaves of the seedlings grew in soil amended by
solid garbage compost (SGC) uptake the lowest N, P
and K content (1.7, 1.6, 1.6-fold, respectively than
control). Moreover, the roots penetrated through the
s0il amended by SGC accumulated the maximum
content of N and K (13.64 and 8.49 g), respectively
followed by these planted in mixture treatment that
uptake 10.41 and 6.56 g, respectively aflerward, the
roots grown in DRS amended soil which had 9.41 and
5.52 g, respectively. Whereas, the higher significant
uptake of P was detected in the roots grew through
mixture amended soil (.72 g) followed by those grew
in both SGC and DRS soils (0.53 and 0.45g,
respectively) that had the same significant level (Fig.
1-b). This result could be atributed to the higher
growth of the roots biomass, total length and total area
in SGC amended soil which absorbed high quantity of
these elements (data presented in another study).
Where SGC and DRS amendments were not differed
significantly according to P uptake via the roots of
flame tree seedlings, however the double guantity of
these amendments in mixture treatment increased P
uptake.

Uptak. of micro-elements

Figure (1-a) illustrated that micro-elements had
similar trend as macro-elements content where the
leaves of flame tree seedlings planted in the soil
amended by mixture uptake the maximum significant
Fe, Zn and Mn content (3.4, 3.5 and 3.1-fold,
respectively) followed by the leaves of the seedlings
grown in DRS ireatment that the moderate
content of these elements (2.9, 3.1 and 2.3-fold,
respectively) then the leaves grown in SGC which
uptake the minimum content of Fe, Zn and Mn (1.8,
1.9 and 1.7-fold), respectively in comparing with
control. Additionally, micro-elements content of the
roots had somewhat the same trend of macro-elements
that occurred for those grew in SGC amended soil
(Fig. 1-b), which uptakel70.52, 30.3 and 9.85 mg,
respectively followed by the roots grew in mixture
then that plamted in DRS. These results are in
agreement with this of Dutch and Wolstenholme
(1994) on a Sitka spruce (Picea sitchensis) plantation.

Uptake of keavy metals
Figure (1-a} demonstrated that different amendment
treamments had as well, the same trend as macro and

micro-clements regarding the heavy metals content of
flame tree leaves except for (Cd). The leaves of the
seedlings grew in mixture, DRS and SGC soil had 5.0,
3.6 and 1.7-fold, respectively of lead (Pb) content with
respect to coatrol. Also, they had 5.4, 3.8 and 1.8-fold,
respectively of nickel (Ni).On the other hand, leaves of
the seedlings grew in both mixture and DRS amended
soil were similar significantly and uptake 3.5 and 3.1-
fold, respectively of cadmium {Cd) with respect to
condro} followed by SGC that had the same level of
significance with control. Furthermore, the roots of
flame tree seedlings had maximum significant uptake
of (Pb) and (Ni) when grew in the soil amended by
mixnre treatment. Fig. (1-b) revealed that (Ni) was not
differed significantly when uptake by the roots of
flame tree seedlings in either DRS or SGC amended
soils. Otherwise, (Cd) reached its maximum content in
the roots planted in (SGC) treatment although was not
different significantly with mixture treatment. The
obtained data are in agreement with Moreno et al.,
(1996) that nitrogen, phosphorus, cadmium and Zn
were casily absorbed by barley plants, increasing their
concentration with respect to the control in plants
grown in the soil amended with compost containing
high amounts of these metals.

2-1 Jacaranda mimosifolia

Uptake of macro-elements

There was evidence that municipal wastes
increased the uptake of macro-clements in the leaves
of jacaranda seedlings after two successive seasons
from amending (Fig. 2-a). The leaves of the seedling
grew in mixture and DRS amended soils significantly,
had the highest N and K uptake that were 3.5 and 3.7
and 3.3 and 3.7 times than control, respectively.
Regarding P uptake, the mixture treatment recorded
the maximum uptake by seedling leaves followed by
DRS treatment then SGC that uptake 5.1, 3.2 and 1.7
times than control. In general, macro-clements uptake
by roots had been shown to increase with the addition
of municipal wastes as amended soil with an exception
for P uptake. Fig. (2-b) showed a 1.9-fold increase in
N and K after mixture application than controf as well
as, 1.6 and l.4-fold afier SGC application. These
results agrees with the findings of the positive effects
associated with sludge- compost application on
nitrogen that reported by Brockway (1983) on red pine
and white pine plantations. Also, non changing in P
uptake by roots was confirmed by Brockway (1983)
and Ferrier ef al. (1996) who applied blosollds slurry
at rates of 3.3 and 4.8 dry Mg ha supplying N
equwalems of 190 and 290 kg ha™, respectwely on
Scots pine plantation resulted in increases in foliar N
but no change in foliar P after one year.
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Uptake of micro-elements

Figure (2-a) illustrated that micro-clements content
of jacaranda leaves had the same behavior of macro-
clements where those seedlings grown in mixture
followed by DRS amended soils significantly had the
maximum uptake of Fe, Zn and Mn afier two
successive seasons then the leaves of the seedlings
grown in SGC amended soil. In addition, Fig. (2-b)
demonsirated that the roots grew through the soil
amended by mixture had the highest significant uptake
of Fe, Zn and Mn (93.46, 14.65 and 5.05 meg,
respectively) followed by SGC which uptake 60.70,
10.56, 3.59 mg, respectively of the abovementioned
micro-elements. It was noticeable that micro-elements
uptake by roots penetrated through DRS amended soil
were lower than those grew in control treatment. These
results are in harmony with this of Dutch and
Wolstenholme (1994) on a Sitka spruce (Picea
sitchensis) plantation,

Uptake of heavy metgls

The presented data in Figure (2-a) showed that
jacaranda leaves had similar trend of aforementioned
macro and micro-clements for heavy mental content.
The leaves of the seedlings which grew in mixture
treatment uptake 11.83, 11.02 and 0.93 mg followed
by the leaves of those grew in DRS treatment which
uptake 9.00, 9.08 and 0.88 mg, of Pb, Ni and Cd,
respectively also, it is noticeable that there was no
significant difference between Cd uptake by seedlings
leaves planted in both mixture and DRS amended soil.
Regardless the superior uptake of jacaranda roots
which had grown in mixture amended soils, so the
roots that penetrated in SGC amended soil had highly
significant content of Pb, Ni and Cd that were 1.7, 1.4
and 2-timies more than the roots content grew in DRS
amendeq soil (Fig. 2-b). These finding were similar to
that of Harrison and Henry (1994) in Douglas-fir and
grand fir growing on a sandy outwash so0il amended
with sewage sludge that foliar levels of Ni and Cd,
were found significantly elevated, but not toxic.

Generally, while the concentration of measured
metals in the roots of jacaranda seedlings which grew
in dried raw sludge (DRS) were significantly higher
than those grew in solid garbage compost (SGC) (the
data not illustrated) but the uptake of these metals had
an opposite behavior where they recorded high values
in SGC more than DRS that could be aitributed to the
resiricted growth and distribution of jacaranda roots in
DRS that reflected in its uptake of these metals from
the soil.

2-3 Ailanthus altissima

Uptake of macro-elements

There was indication that municipal wastes
inadequately increased the uptake of macro-elements
in the leaves of tree of heaven seedlings after two
successive seasons from amending (Fig. 3-a). There

was a significant increase in N uptake by the leaves
when amended by the various municipal wastes
comparing to control, but there were no differences
among them. The significant uptake of K after two
seasons was detected in seedlings leaves when planted
in SGC amended soil which recorded 3.0-fold
followed by mixture then DRS that recorded 2.7 and
2.3-fold, respectively than control. Otherwise a
significant increase in P uptake (4.2-fold in compare
with control} was occwred when the seedlings planted
in mixture amended soil where the other amendments
were not differed sigpificantly. In geperal, macro-
elements content of roots had been shown to increase
with the addition of municipal wastes as amended soil
(Fig. 3-b). The Figure also illustrated that roots of tree
of heaven seedlings planted in DRS amended soil had
higher uptake of N, P and K more than that of control
whereas the N uptake was increased in the roots of
DRS treatment than control but this increase was not
significant. Likewise the P uptake by roots grew in
mixture and DRS was similar significantly as well as,
SGC and control had the same level of significance.
This result agrees with the findings of the positive
effects associated with sludge- composs application on
nitrogen and phosphorus that reported by Moreno et
al., (1996), Otherwise, non significant increase in P
uptake by leaves of the seedlings amended by
municipal wastes was compatible with the finding of
Ferrier et al., (1996) on Scots pine plantation after one
year.

Uptake of micro-elements

Figure (3-a) illustrated that the Fe and Mn uptake
significantly increased than control by the leaves of the
seedlings amended by various municipal waste
treatments without significant differences among them.
On the other hand, Zn uptake was the higher by both
SGC and mixture treatments without non significant
differences between them, followed by DRS treatment.
Additionally, Fig. (3-b) demonstrated that the roots
grew through the soil amended by DRS had the
highest significant uptake of Fe and Zn {(111.32 and
18.28 mg, respectively) followed by mixture then SGC
which uptake 90.21 and 14.24 mg and 21.82 and 3.91
mg, respectively of the abovementioned micro-
clements. Whereas, Mn uptake by roots was similar
significantly after grew through DRS and mixture also,
SGC had the same level of significance with control.

Uptake of heavy metals

The higher accumulation of Pb and Ni in the leaves
(5.69 and 5.09 mg, respectively) were observed in the
seedlings grew in mixture amended soil conversely,
the lower accumulation (3.53 and 2.97 mg,
respectively) occurred in SGC whereas, the leaves
grew in DRS amended soil had moderate values of
these heavy metals (4.03 and 4.03 mg, respectively)
comparing with control (Fig. 3-a). Otherwise, leaves of
tree of heaven seedlings increased their Cd uptake
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significantly when amended by the different municipal
wastes than control but there were non significant
differences among these amendments. Generzally,
heavy metals content of tree of heaven roots had
similar trend of its leaves uptake where the roots of the
seedlings that grew in DRS amended soil were the
richest in Pb, Ni and Cd content (7.5, 9.1 and 6.1-fold,
respectively) followed by the seedling roots that
penetrated through mixture treatment (7.0, 7.7 and 5.3-
fold, respectively) whereas, roots grew in SGC
amended soil had the lowest content of these metals
(12, 1.3 and 1.3-fold, respectively) in respect with
control (Fig. 3-b).

While uptake of tree of heaven roots that prew in
DRS amended soil were the higher than mixture, on
the contrary the conceniration of the measured
elements were the best in the roots grew through
mixture than DRS amended soil (data not presented)
so, this may be related to the minimum distribution of
the roots in mixture treatment as a result to its content
of SGC that may }imit the penetration of the roots.

RECOMMENDATION
This study highlights the significance of municipal
wastes  in improving and sustaining physical and
chemical composition of the soil for continuous
growth of urban trees. Also, it is recommended to
apply this study on both sandy and calcareous soil of
planted trees in newly reclaimed areas.
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