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Figure 1. Location of the studied forest parks; A: Tehran cityi B: Vard avard Park; C: Shaghayegh Park; D: Sorkheh
Hesar Park; E: Jamshidieh Park
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Table 1. Amounts of summer leaf nutrients (mean =+ standard error) in the studied species in Sorkheh Hesar forest park

1oy 9y o e Sk b e (5 2 p S he) 2136 polie clale
Arizona Cypress Tehran Eldarica Pine Ash Mulberry Concentration of nutrients (mg/g)
34.02 £ 0.59% 35.91 + 0.56% 34.69 £ 0.28% 32.28 +1.40° oS
Carbon
6.77 £ 0.03° 6.85 + 0.09° 6.88 £ 0.02° 6.91 +£0.04° Soand
Phosphorus
52.66 * 1.70° 57.33 £ 2.02* 60.66 * 2.90° 55.66 + 2.90° "
Calcium
19.90 + 0.30° 20.30 £ 0.20% 20.26 * 0.26% 20.86 + 0.14° 0595
Nitrogen
0.48 £ 0.01° 0.33 £0.01° 0.92 £ 0.01° 0.93 £ 0.01° (o2 o
Magnesium
0.47 £ 0.04* 0.48 £ 0.01* 0.52 + 0.01* 0.35 £ 0.01° ooy
Potassium

Different letters indicate the significance of the mean values in each row
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Table 2. Amounts of autumn leaf nutrients (mean + standard error) in the studied species in Sorkheh Hesar park

ol e S o g (5 22 S o) (2l polie clale
Tehran Eldarica Pine Ash Mulberry Concentration of nutrients (mg/g)
35.11 % 0.19° 33.80 + 1.20° 28.72 £ 0.89 oS
Carbon
6.80 £ 0.02° 6.73 £ 0.03* 6.84 + 0.02° Shund
Phosphorus
43.33 £ 2.40° 5.66 + 0.60° 40.40  0.30° "
Calcium
10.40 * 0.50° 10.46 + 0.70° 18.43 £ 0.50° DI
Nitrogen
0.28 £ 0.01° 0.34 £ 0.01° 0.43 £ 0.012 (o2 0
Magnesium
0.42 £ 0.012 0.41 £ 0.01* 0.28 £ 0.01° iy
Potassium

Different letters indicate the significance of the mean values in each row
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Table 3. Nutrient uptake percentages (mean + standard error) in different species of Sorkheh Hesar Park

U™ E_ls ) SidouS b Oy ,o_l;:.
Tehran Eldarica Pine Ash Mulberry Nutrients
2.34 £0.12° 2.56 + 0.39° 11.03 £ 2.672 u’)f
Carbon
0.73 £ 0.14% 2.18 £ 0.50% 1.01 £0.622 Shud
Phosphorus
15.15 £ 2.57° 63.04 + 1.00° 53.76 * 2.05° (o2 o
Magnesium
12.50 £ 1.15° 21.15 £ 1.23® 20.00 £ 0.90* o
Potassium
17.72 £ 3.26° 16.48 + 2.98° 27.42 £3.30° .
Calcium
48.77 % 2.49° 48.37 £ 2.99° 11.65 * 2.89° 095
Nitrogen

Different letters indicate the significance of the mean values in each row
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Table 4. Amounts of summer leaf nutrients (mean + standard error) in the studied species in Shaghayegh Forest Park

oy gy olrd e S8 bj g (P55 22 pSishee) (2l polis il
Arizona Cypress Tehran Eldarica Pine Ash Mulberry Concentration of nutrients (mg/g)
34.15 £ 0.48° 35.78 £ 0.57* 35.67 £ 0.722 30.17 £ 0.72° oS
Carbon
6.81 + 0.05* 6.96 £ 0.10* 6.80 + 0.01* 6.87 * 0.05° S
Phosphorus
4533 £ 1.70° 40.66 * 1.70° 62.66 + 1.70% 53.33 £ 2.10° .
Calcium
19.63 £ 0.432 19.66 £ 0.232 20.36 £ 0.33* 21.76 £ 1.61° 059y
Nitrogen
0.35 £ 0.01° 0.35 £ 0.01° 0.34 £ 0.01° 0.40 + 0.02% (o2 30
Magnesium
0.36 £ 0.01° 0.55 * 0.01° 0.32 £ 0.01¢ 0.63 £ 0.01° aawlly
Potassium

A3 oo LS 3y o )3 |y 0eSlke olie (g2 o gime oyt B
Different letters indicate the significance of the mean values in each row
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Table 5. Amounts of autumn leaf nutrients (mean + standard error) in the studied species in Shaghayegh Forest Park

o 28 SiS ok o (05 3 £ o) 16 s ks
Tehran Eldarica Pine Ash Mulberry Concentration of nutrients (mg/g)
35.11 £ 0.19° 33.80 + 1.20* 28.72 £ 0.89° oS
Carbon
6.78 + 0.01* 6.75 + 0.02* 6.81 * 0.06° prw
Phosphorus
35.93 £ 2.10° 38.00 + 1.10% 42,66 + 1.70° oS’
Calcium
18.30 £ 1.022 19.00 £ 0.572 19.33 £ 0.26° 059
Nitrogen
0.31+£0.01° 0.32 £ 0.01° 0.37 £ 0.012 (ol jo
Magnesium
0.48 £ 0.022 0.20 £ 0.012 0.30 £ 0.06% ooy
Potassium
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Different letters indicate the significance of the mean values in each row
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Table 6. Nutrient uptake percentages (mean + standard error) in different species of Shaghayegh Park

ol g SazaS oL e role
Tehran Eldarica Pine Ash Mulberry Nutrients
1.87 £ 0.12° 5.24 £ 0.97% 4.81 +1.36% oS
Carbon
0.26 + 0.04° 0.73 £ 0.05* 0.87 £ 0.13% I
Phosphorus
11.43 + 2.57° 5.88 + 1.00° 7.50 + 1.07°
Magnesium
12.73 £3.15° 37.50 £ 3.56° 52.38 £ 2.68° pow
Potassium
11.63 £ 2.26° 39.35 £ 4.142 20.00 + 2.83° (ol
Calcium
6.92 £ 2.49° 6.68 £ 1.41° 11.17 £ 1432 39y
Nitrogen

a3 g (i cindy oy |y (Sl pdlie (39 )l gine Ao it B>
Different letters indicate the significance of the mean values in each row
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Table 7. Amounts of summer leaf nutrients (mean + standard error) in the studied species in Jamshidieh forest park

o g s 2 S5 ol oy (£ 12 5 o) ol polic e
Arizona Cypress Tehran Eldarica Pine Ash Mulberry Concentration of nutrients (mg/g)
34.41 £ 0.61%®° 36.28 + 0.99* 32.65 + 0.18™ 30.80 £ 0.73° oS
Carbon
6.70 £ 0.05" 6.70 £ 0.01° 6.76 + 0.02% 6.71 £ 0.08° L
Phosphorus
27.33 £ 1.70° 29.33 £ 0.60° 47.30 + 2.90% 42.00 + 1.10% "
Calcium
17.00 % 3.00? 19.93 + 0.83% 20.23 £ 0.272 23.80 + 3.10% 0595
Nitrogen
0.35 £ 0.01® 0.36 £ 0.01® 0.39 + 0.012 0.29 £ 0.03° Pg
Magnesium
0.64 + 0.04° 0.58 £ 0.03° 0.56 * 0.08° 0.73+0.17° PO
Potassium

Different letters indicate the significance of the mean values in each row
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Table 8. Amounts of autumn leaf nutrients (mean + standard error) in the studied species in Jamshidieh forest park

(5 2 5 o) (138 polie clale

ol 2 SzouS b g
Tehran Eldarica Pine Ash Mulberry Concentration of nutrients (mg/g)
36.65 + 0.24° 31.85 £ 0.17° 31.20 £ 2.26° oS
Carbon
6.81 £ 0.05° 6.87 £ 0.03 6.78 £ 0.01° I
Phosphorus
24.00 + 1.10° 35.66 + 0.30* 37.00 + 1.40* .
Calcium
12.33 £ 1.40° 19.36 * 0.40° 19.76 £ 0.20° 5oy
Nitrogen
0.33 £ 0.01% 0.37 £ 0.02¢ 0.27 £ 0.02° Pg
Magnesium
0.21 £ 0.12° 0.33 £ 0.05° 0.67 £ 0.02 ooy
Potassium

Different letters indicate the significance of the mean values in each row
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Table 9. Nutrient uptake percentages (mean + standard error) in different species of Jamshidieh Park

o e S8 ol e role
Tehran Eldarica Pine Ash Mulberry Nutrients
-1.20 + 2.50% 2.45 +0.27° -1.30 + 3.70% oS
Carbon
-1.64 + 0.30% -1.63 £ 0.442 -1.04 + 0.35% Soand
Phosphorus
8.33 £ 2.90* 5.13 + 2.86* 6.90 + 2.83* PSS
Magnesium
63.79 + 2.64° 41.07 £2.71° 8.22 + 2.46° P
Potassium
18.17 £ 5.73° 24.61 +5.34° 11.90 £ 1.62° (ol
Calcium
38.13 + 7.74° 4.30 £1.33° 16.97 * 8.88° 059y
Nitrogen

Different letters indicate the significance of the mean values in each row
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Table 10. Amounts of summer leaf nutrients (mean + standard error) in the studied species in Vard Avard forest park

oy gy olrd e S8 bj g (5 2 PS5 ihs) (2138 polie il
Arizona Cypress Tehran Eldarica Pine Ash Mulberry Concentration of nutrients (mg/g)
37.22£0.172 36.71+£0.79° 33.71 £ 0.84° 31.07 £ 0.73° oS
Carbon
6.71 £ 0.01° 6.86 + 0.02* 6.71 £ 0.03° 6.72 £ 0.01° S
Phosphorus
26.00 * 2.30¢ 31.50 + 1.50° 51.33 £ 0.60° 68.32 + 0.80* (oS’
Calcium
18.23 £ 0.70%® 17.40 £ 0.90° 19.60 + 0.30% 20.73 £ 1.10% 59y
Nitrogen
0.26 + 0.08° 0.33 £ 0.06% 0.41 + 0.012 0.41 + 0.01* (o2 o
Magnesium
0.53 £ 0.01° 0.27 £ 0.01° 0.61 +0.042 0.24 £ 0.01¢ ol
Potassium
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Different letters indicate the significance of the mean values in each row
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Table 11. Amounts of autumn leaf nutrients (mean + standard error) in the studied species in Vard Avard forest park

e SioxS by S (P 22 pSishee) (2 polie clile
Tehran Eldarica Pine Ash Mulberry Concentration of nutrients (mg/g)
34.69 + 1.77° 34.38 £ 0.39 29.72 £ 1.03° oS
Carbon
7.23+£0.18° 6.93 £ 0.01° 6.90 + 0.07° Shund
Phosphorus
30.33 + 0.80° 35.66 + 1.40° 40.00 + 1.102 oadlS”
Calcium
14.30 + 1.80* 16.33 + 2.10° 18.33  0.30° D59y
Nitrogen
0.31 £0.01° 0.34 £ 0.01° 0.32 £ 0.06° (o2 o
Magnesium
0.25 £ 0.02° 0.54 £ 0.02* 0.21 £0.01° PO
Potassium
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Different letters indicate the significance of the mean values in each row
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Table 12. Nutrient uptake percentages (mean =+ standard error) in different species of Vard Avard Park

o e S5 ol e yolie
Tehran Eldarica Pine Ash Mulberry Nutrients
-1.20 * 2.50° 2.45 +0.27% 4.35+2.34% oS
Carbon
-5.39 £ 3.40° -3.28 £1.18° -1.99 +1.232 Shud
Phosphorus
6.06 + 2.80° 17.07 £ 5.56° 21.95 £5.18° PSS
Magnesium
7.41 + 3.88% 1147 £7.23 1250 £5.13° o
Potassium
3.71 £2.32° 30.53 + 3.62° 41.45 + 8.09° oS’
Calcium
17.82 £3.23% 16.68 * 7.98° 11.58 £5.93° O395
Nitrogen

Different letters indicate the significance of the mean values in each row
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Figure 2. Amounts of nutrients (nitrogen, phosphorus, potassium) (mean * standard error) in different species in the

studied parks
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Continued Figure 2. Amounts of nutrients (nitrogen, phosphorus, potassium) (mean + standard error) in different
species in the studied parks
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Continued Figure 2. Amounts of nutrients (nitrogen, phosphorus, potassium) (mean + standard error) in different
species in the studied parks
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Extended Abstract

Introduction and Objective: The decline of natural forests has been caused urban afforestation
to acquire a particular importance with the purpose of green space development level, therefore,
the selection of appropriate plant species plays a substantial role in the development and
stability of urban green space. The nutrients evaluation is significant in in selection of
appropriate species for planting and in a way that species can be selected and supplemented by
either consumption of the whole available nutrients in habitat or with their accompanying
species.

Material and Methods: The present study was conducted to evaluate the high consumption
nutrients (Nitrogen, Phosphorus, Calcium, Carbon, Magnesium and Potassium) in the leaves of
Mulberry, Ash, Tehran Eldarica Pine and Arizona Cypress in two summer and autumn seasons
in four geographical areas (Jamshidieh Park, Sorkheh Hesar Park, Vard Avard Park and
Shaghayegh Park) in Tehran. Also, retranslocation of nutrients was measured in four parks
and three species (Mulberry, Ash and Tehran Eldarica Pine). At the end of the growing
season, the mature green leaves (80 samples) and at the end of the autumn season, the fallen
leaves (60 samples) were collected at the base of the tree and packed in zippered bags with the
desired specifications on them and transferred to the laboratory. The leaves were washed with
sterile distilled water to remove contaminants, then dried in an oven at 70 ° C for 24 hours and
then ground. Chemical analyzes were performed using standard instructions. Statistical analyzes
such as general comparison of means (one-way analysis of variance) and group means (Duncan
test) were performed.

Results: The results of this study showed that the average nutrients in summer leaves are higher
than autumn leaves. In Sorkheh Hesar, Shaghayegh and Jamshidieh parks, in summer leaves,
the highest amounts of nutrients related to calcium (62.66 mg/g in Shaghayegh Park) and in
Alder was recorded. While in Vard Avard Park, the highest amount of this element was
observed in mulberry (68.32 mg/g). In autumn leaves, in three parks of Shaghayegh, Jamshidieh
and Vard Avard, the highest concentration of nutrients related to calcium (42.66 mg/g in
Shaghayegh Park) and was recorded in mulberry. While in Sorkheh Hesar Park, calcium
concentration was recorded in Alder (50.66 mg/g). Regarding the percentage of nutrient
retranslocation in the studied species in Sorkheh Hesar Park Magnesium (63.04%) in Alder, in
Shaghayegh Park Potassium (52.58%) in Mulberry, in Jamshidieh Park Potassium (63.79%) in
Tehran Eldarica pine and in Vard Avard Park calcium (41.45%) in mulberry had the highest
nutrient retranslocation.

Conclusion: The species studied in this study had different nutrients in their summer and
autumn leaves. These species also retranslocation a different amount of each element. It is
suggested that this issue be taken into consideration in the management and planning of urban
forestry, and the tree species used, which are mainly the main tree species in urban forestry,
should be classified based on the status of nutrients.
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