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Figure 1. Location of study area in West of Tehran.
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Table 1. ANOVA for physical and chemical properties of soil and litter in studied forest stands.

Sls g Ol e F i Sl ke b3l s Slas o g pozes Sk e/ sl
(Sig.) (F-value)  (Mean of squares) (DF) (Sum of squares) (Character / variable sources)
LhejJS/ o
0.000 18.443 0.263 4 1.052
(Between groups)
Lmj; O3> W . .
0.014 75 1069 - G SErE
(Within groups) (Bulk density)
B
70 2.121
(Total)
LhejJS/ o
0.000 65.729 1129.841 4 4519.364
(Between groups)
Laoy S 030 oy
17.189 75 1289.206 o
(Within groups) (Sand)
B
70 5808.570
(Total)
LhejJS/ o
0.000 30.220 297.446 4 1189.784
(Between groups)
Laes S 03,2 S
9.843 75 738.201 . .
(Within groups) (Silt)
B
70 1927.985
(Total)
LhejJS/ o
0.000 11.200 268.872 4 1075.489
(Between groups)
Laos S 0450 o
24.006 75 1800.447 o
(Within groups) (Clay)
B
70 2875.936
(Total)
LhejJS/ o
0.000 7.686 364.363 4 1457.453
(Between groups)
Lmj; RIS Cosbs
47.404 75 3555.337 o
(Within groups) (content Water)
B
70 5012.790
(Total)
LhejJS/ o
0.000 15.091 5.691 4 22.764
(Between groups)
Laoy S 030
0.377 75 28.284 o pH
(Within groups)
B
70 51.048
(Total)
LhejJS/ o
0.000 19.760 11.367 4 45.467
(Between groups)
Laey S 05,0 Sons
0.575 75 43.142 o .
(Within groups) (carbon Organic)
B
70 88.609
(Total)

A
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Continue Table 1.

Sls g Ol e F i Sl Sl b3l s Sla o g pazes Sk e/ sl
(Sig.) (F-value) (Mean of squares) (DF) (Sum of squares) (Character / variable sources)
LhejJS/ o
0.000 20.503 0.060 4 0.242
(Between groups)
Laoy S 030 JS 0505
0.003 75 0.221 . .
(Within groups) (Total nitrogen)
5
70 0.463
(Total)
LhejJS/ o
0.000 11.775 1670.973 4 6683.893
(Between groups)
B 4 S S
Laoy S 0,0 o
141.905 75 10642.850 o S 03558
(Within groups) . .
(Soil C/N ratio)
5
70 17326.473
(Total)
LhejJS/ o
0.000 123.967 1379.352 4 5517.406
(Between groups)
Laoy S 030 Sl
11.127 75 834.508 o .
(Within groups) (Nitrate)
5
70 6351.914
(Total)
LhejJS/ o
0.000 16.177 162.731 4 950.926
(Between groups)
Laes S 03,2 psal
10.060 75 754.475 o .
(Within groups) (Ammonium)
5
70 1405.401
(Total)
LhejJS/ o
0.146 1.861 88.320 3 264.960
(Between groups)
Laes S 03,2 SN o S
47.458 60 2847.463 o .
(Within groups) (Litter carbon)
5
63 3112.423
(Total)
LhejJS/ o
0.000 148.194 5.513 3 16.540
(Between groups)
Laes S 0503 S Y 035 20
0.037 60 2232 o . .
(Within groups) (Litter nitrogen)
5
63 18.772
(Total)
LhejJS/ o
0.000 50.366 2166.607 3 6499.821
(Between groups)
B A S S
Laoy S 05,0 P
43.017 60 2581.030 . SN 055
(Within groups)
(Litter C/N ratio)
5
63 9080.851
(Total)

By
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Table 2. Comparison of the means (standard error) physical and chemical properties of soil and litter in

studied forest stands.

24 2l ole g RSP SimS ol L3l SN 5 St aasis
Bare lands Pinus elderic Cupressus arizonica  Fraxinus excelsior  Robinia pseudoacacia Soil and litter character
w §res o>
1.43(0.04) a 1.22(0.03)b 1.22(0.03) be 1.18 (0.03) ¢ 1.13 (0.00) ¢ AT £ R
(Bulk density) (gr/cm’)
(1) oy
47.65(0.77)a  43.72 (0.31)b 37.64 (0.84)c 32.76 (1.90)d 26.62 (0.58)e
(Sand) (%)
(1) S
29.18 (0.60)d  31.17 (0.22)d 34.19 (0.57 37.12 (0.98)b 39.82(1.16
(0.60) (0.22) (0.57)c (0.98) (1.16)a (SilD %)
(1) s
23.16 (0.85)d  25.10 (0.37)cd 28.16 (1.16) be 30.11 (1.79)ab 33.55(1.43)a
(Clay) (%)
() s
8.91 (0.45)b 11.74 (1.34)b 12.50 (0.87)b 17.41 (1.90)a 20.82 (2.89)a .
(Moisture) (%)
5.69 (0.13)c 6.92 (0.11)a 6.43 (0.15)b 7.14 (0.18)a 7.03 (0.16)a pH
(AP
0.84 (0.05 2.80(0.12 2.91(0.14 1.91 (0.31)b 2.41 (0.19)ab
( ye ( )a ( )a ( ) ( )a (Organic carbon) (%)
(1) JS 03558
0.09 (0.00)c 0.13 (0.01)be 0.10 (0.01)c 0.16 (0.01)b 0.24 (0.01)a

11.03 (2.06)c  25.11 (3.36)b 33.96 (4.47)a

6.98(0.51)d  18.02 (1.00)c 16.43 (0.87)c
8.00(0.63)d  11.50(0.83)c 10.41 (0.81)c
- 30.03 (0.67) 33.99 (1.25)
- 0.98 (0.00)c 0.82 (0.02)d

- 30.59 (0.76)b 42.10 (2.49)a

13.59 (2.50)c

26.61 (0.76)b

13.86 (0.76)b

28.41 (1.34)

1.25 (0.08)b

23.67 (1.53)c

(Total nitrogen) (%)

B35 4 S Lad

11.04 (1.55)c ]
C/N ratio

(ppm) <ol 28
30.74 (0.92)a PP =7
Nitrate (ppm)

16.28 (0.88)a
Ammonium (ppm)

(1) S i S

31.09 (2.83)
(Litter carbon) (%)

() S 2N 055 5

2.14 (0.03)a
(Litter nitrogen) (%)

z N O xs ) . .
O ¥ Qo0 4 (R S

14.50 (1.26)d
( ) (Litter C/N)

A2l gp s 35 5m S slaes 5 3 L it (pSile 03 Sogline Sy s a3 0l 4 S e STy
The English letters in each row are indicating of significant statistical differences between mean variables in related to

studied forest stands.
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(0 Jgdr) sl esls OLES Hls pme ke LS:.MA

e 30 S laos 5 55 S (650 g Sen sbaaasuia bty 4 Y g
Table 3. ANOVA for soil microbiological indices in studied forest stands.

Ol e 4,
F laie Sl ye 0l 3 Slag o fgores e e | aalin
Sl e &3l .
(F-value)  (Mean of squares) (Sum of squares) (Character / variable sources)
(Sig.) (DF)
Lheij o=
0.000 16.959 0917 4 3.668
(Between groups)
Laos S 03,0 S Sls
0.054 75 4.055 ol 2
(Within groups) A el
(Emission CO,)
70 7.722 s
’ (Total)
Lheij o=
0.000 20.197 158329.822 4 633319.289
(Between groups)
Lhej/f SESY oS gﬁf’<‘—“ o353
7839.369 75 587952.689 (Within groups) Microbial biomass
carbon (MBC)
B
70 1221271.978
(Total)
Lheij o=
0.000 9.407 0.020 4 0.078
(Between groups)
Lhej/f O3> ;’jj}:?; gﬁf’<‘3‘ 03525
0.002 75 0.156 e Microbial biomass
h
(Within groups) nitrogen (MBN)
B
70 0.234
(Total)

\A|
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Figure 2. The variability of CO, emission flux from soil in Robinia pseudoacacia (a), Fraxinus excelsior (b),
Cupressus arizonica (¢) and Pinus elderica (d) stands under different water content and temperature
condition.
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Abstract

Background and Objectives: Soil physical, chemical and biological properties can be
considered as the most important features of soil quality indices related to land cover and also
climate changes. Afforestation with native and non-native species were employed for
rehabilitation of natural degraded lands. Usually due to the study of soil quality, some properties
are regarded that are more sensitive to environmental changes. Soil biological and biochemical
properties are the features that response to environmental changes and ecosystem management
in the short term. Soil as the site bed is affected by selected species type. Regarding to species
type and its effect on soil quality properties is as management algorithm that is due to quantity
preserve and long term stability of afforested areas.

Materials and Methods: To aim studying the effect of different land covers (Robinia
pseudoacacia, Fraxinus excelsior, Cupressus arizonica and Pinus elderica) on soil physical-
chemical, microbiological and CO, emission characters, the present research was regraded in
the Chitgar park. Sampling was done from the organic (litter) and mineral (0-20cm) layers using
of the randomly systematic method. Litter quality properties (carbon and nitrogen), soil bulk
density, texture, water content, pH, organic carbon, total nitrogen, nitrate, ammonium, carbon
microbial biomass, nitrogen microbial biomass, CO, emission (and their fluxes in different
temperature and moisture regime) measured in the laboratory.

Results: Results is indicating the afforested stands had significantly different effects on the
whole of the physical-chemical properties of soil and litter (except carbon content). According
to our findings, the highest amount of CO, emission (1 mg CO, m” d'), microbial biomass of
carbon (510.31 mg kg') and nitrogen (0.13 mg kg') were belong to Robinia pseudoacacia
stand. In addition, the maximum of CO, emission was occurred in field capacity moisture
regime and higher temperature.

Conclusion: The change of degraded land covers, afforestation with needle leaved and broad
leaved species, improved the fertility indices, especially biological indices of soil quality in the
study area. The highest amount of microbial respiration, microbial biomass of carbon and
nitrogen were found under afforested site with broadleaved species and the least amount were
detected in bare land. The results are indicated that the land use change and destroying of
ecosystem plant covers is due to a severe reduction of mentioned indices in Chitgar region. So,
land use change is a treat for soil health and quality in study area that must be considered in
management of degraded natural ecosystem.
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