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Table 1. ANOVA for water content and soil chemistry in relation to different forest covers.

Sl e e
Mean of square V3T 4 s il
D555 s S I S pH Cosbs DF Variables sources
C/N ratio Total N Organic C  SOUPH  Water content
Z. Lvh woa
694.06** 0.12%* 3.47%* 4.15%% 698.25%* 4 GOE SR
Forest covers
o
6.49 0.00 0.15 0.08 95.99 75
Error
s
18.07 12.78 13.81 8.28 19.21 - G

Coefficient of variation

OSls RIS e S WINWTa v CEM 03 (Sl5 sme ez OLES
** is showing significant at level of one percent based Duncan test.
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Table 2. Mean +standard error of water content and soil chemistry in relation to different forest covers.

OSs /e a0 op S Camd (Ueoy) O35 18 (o) S pH (CW ST RGPS S/ gy o
C/N ratio Total N (%) Organic C (%) Soil pH Water content (%) Cover type/soil
TR
4.03£0.15 0.34£0.00° 1.38+0.00° 7.09+0.01° 28.01+0.85¢ e
Hornbeam-Iron wood
od b c b cd S8 0L
5.79£0.25 0.28+0.01 1.63+£0.09 6.861+0.01 34.25+2.02
Ash
c c c b be C”Ll‘.f"
7.30£0.53 0.23£0.01 1.66+£0.08 6.67+0.4 36.85+2.58 ’
Maple
12.69+0.89° 0.1620.00° 2+0.10° 6.16+0.08° 42.1543.25% o
Cypress
a ¢ a d a bwsp 28
20.28+0.92 0.128+0.00 2.58+0.13 5.84+0.13 44,7442 .81
Pine

AL e K Cilises slacs 53 Sl gme (bl sl sy Kb o 5 53 S oy
The English letters within table are indicating of significant statistical differences in different forest types.
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Table 3. ANOVA for soil biological properties in relation to forest covers.

Dlagye S0k

Mean of square 4"”_ S i il
2! Variabl
q - ol . A . . - ri r
bales 315 Sk slap S o5 Sk slag S slas w5y 0350 DF anables sources
Total nematode Earthworm biomass  Earthworm density Fine root biomass
Z. LA PEEY
666474.33%* 1635.20%* 9.10%* 11431.89%* 4 e
Forest covers
et
11576.62 118.84 0.77 107.88 75
Error
Ol s 5
24.13 22,94 20.42 15.06 - T

Coefficient of variation

OSls RIS e S WINW T v CEM 03 (Sl5 sme ez OLES
** is showing significant at level of one percent based Duncan test.

3 H !
Tyt a 4greq
B T =
Hoom = b LR
~ b -
RG] a4 =
4 8 s = W, @ a
g Mog o
w8 c T g T
>3 % = d E \ 1 b
B or. x E
; = O .
1 8 L2 e ’—I—‘ b b
T T T T T 1
K- 2g A ; ; e
= R T SR A ] . - e Al ShlE e g
I E N R [N N
) .
" Hombeam- Ash Maple Cypress Pine .y Hombeam- Ash Maple Cypress Pine
Iron wood L © Iron wood B
Cover tvpe Cover tvpe
=
' g
7 H L X
T o
\}1_1 EL . _:E 2 ' a
Soown -
IR I 2 S B b
3{5 g T T _
l 9 ¥ J_ b I E ¥ 25 +
M, 0 w =
= & B e N c d
. B 4 E :
3 8 k
. B 5 . d G =
Y] -_E T T T T T 1 = T T T T T 1
oo - e s =Ll apd ey fF E - e ded =Ll piid ean g
s ! ; & g & z
e T . (5) gt ST .
., Hombeam- Ash Maple Cypress Pine * Hombeam- Ash Maple Cypress Pine
()
*  Iron wood L Iron wood N
Cover type Cover type

AR sla i b B s S ) glaaasiis Hlae sladl E 5 Kle - S
Figure 1. Mean = standard error of soil biological properties in relation to forest covers.
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Table 4. ANOVA for earthworm ecological group's density/biomass in relation to forest covers.

Do (1 Sle
Mean of square 0

B Ol s Gt'“
a3l .
o 055 el sl St5gl o353 S5y s oF Variables sources
Anecic biomass Anecic density Epigeic biomass Epigeic density
Z. LA PEEY
72.80%* 0.42%* 1077.43%** 6.20%* 4 S st
Forest covers
s
22.89 0.12 87.56 0.57 75
Error
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Abstract

Background and Objectives: Because of deforestation and reduction of forest areas, plantation
is a vital issue for now and the future. The evaluation of planted species is very important to
creation of forests with better quality and quantity in the future. Soils, as an important part of
the ecosystems, are affected by tree species with differences aboveground and below ground
biomass, under same field condition .Biological properties are good indices to assessment of
soil quality and health. In this study the effects of different forest covers including natural
forest, hardwoods and softwoods plantations, on variability of fine roots biomass, ecological
group's earthworm's density/biomass and nematodes abundance were considered.

Materials and Methods: Soil samples were excavated in sixteen points from 0-15 cm (top soil)
depth, for each forest covers including Carpinus betulus (hornbeam) - Parrotia persica (iron
wood) as a natural stand, Fraxinus excelsior (ash), Acer velutinum (maple) hardwoods and
Pinus brutia (pine), Cupressus sempervirens (cypress) softwoods plantations, located in Wood
and Paper Company of Mazandaran. Soil moisture, pH, organic carbon, total nitrogen and
biological indices (fine roots biomass, earthworm's density/biomass and nematodes abundance)
were measured and recorded at the laboratory.

Results: ANOVA results for soil physico-chemical properties showed significant statistical
differences related to forest covers. So that the highest values of soil moisture, organic carbon
and C/N ratio were found under pine plantation. Also the higher values of soil pH and total
nitrogen were detected in Carpinus betulus - Parrotia persica natural stand. Greater amounts of
fine root biomass (89.68 g m?), earthworm's density (1.81 n m™)/biomass (24.17 mg m~) and
nematodes abundance (603.37 n m”) were found in Carpinus betulus - Parrotia persica natural
stand. Also maximum epigeic density (1.43 n m?)/biomass (19.25 mg m™), were found under
Carpinus betulus - Parrotia persica natural stand and ash plantation. Higher anecic earthworm's
density (0.37 n m™)/biomass (4.92 mg m™) recorded in Carpinus betulus - Parrotia persica
natural stand. The endogeic species were not observed under different forest covers. Greater
amounts of nematodes abundance (603.37 n m™) were recorded in Carpinus betulus - Parrotia
persica natural stand. The finding of correlation between biological indices and other studied
properties indicating that biological characters are influenced by soil water content and
chemistry under different forest covers.

Conclusion: The findings of this study are showing the considerable effect of natural forest
covers on soil biological properties and quality. In addition, in degraded areas of northern Iran,
planting of Fraxinus excelsior species can be considered due to improvement and conservation
of soil biological indices, quality and health.

Keywords: Natural forest, Plantation, Soil chemical characters, Earthworm, nematode
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