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Table 1. ANOVA for litter and soil properties in relation to different tree species.

Mean of square

Variables - - - -

DF Litter . Litter . . Soil . Soil pH
sources c Litter N C/N Soil C Soil N C/N moisture
Tree 3 1638~ 113"  3709”  1.14™ 01 935  60.8™ 234"
species
Error 36 41.7 0.04 74.5 05 0.01 141 41.7 0.34
Coefficient 134 576 472 418 264 13 14.2 14.4
of variation

SIS T bl (6 )lel oy Sy grlans )3 ()l0chae 5 (I3 Sxe pie odiBs LS cui 4 9 NS
ns and ™ are showing non-significant and significant at level of one percent based Duncan test.

S50 $aigs L bLI I, (SL lap S Su3eleST Slepg,S o9 ) g Sland (il lg 4 5o -Y Jgur
Table 1. ANOVA for density and biomass of earthworm's ecological groups under different tree species.

Mean of square

Variables sources DF Epigeic Epigeic Anecic Anecic Endogeic  Endogeic
density biomass density biomass density biomass
Tree species 3 0.207 21.8" 101 1917 3.63™ 312"
Error 36 0.08 8.08 1.17 196 0.36 36.53
Coefficient of variation - 11.1 12.7 11.5 7.46 12.2 10.42

SIS a3l bl (6ol do s g 5 S grla 53 (613 e «(5 IS shae pas odims s e S 4 g NS
ns, * and ** are showing non-significant, significant at level of one and five percent based Duncan test.
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Figure 1. Compare mean the effect of tree species (Alnus, Maple, EIm and Iron tree) on litter and soil properties
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Figure 2. Compare mean the effect of tree species on earthworm ecological groups density/biomass
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Table 1. Pearson correlation (significant value) between earthworm groups with litter and soil features

Earthworms/features Litter C Litter N Litter C/N ratio Soil organic C

Epigeic density -0.249(0.133) " 0.249(0.048) -0.249(0.122) " -0.040(0.784) ™
Epigeic biomass -0.245(0.107) ™ 0.271(0.050) * -0.259(0.107) ns -0.049(0.764)

Anecic density -0.590(0.000) ** 0.291(0.044) * -0.510(0.001) ** -0.283(0.049) *
Anecic biomass -0.631(0.000) ** 0.360(0.023) * -0.561(0.000) **  -0.310(0.048) *
Endogeic density -0.546(0.000) ** 0.570(0.000) ** -0.528(0.000) **  -0.317(0.046) *
Endogeic biomass -0.536(0.000) ** 0.554(0.000) ** -0.511(0.001) **  -0.312(0.050) *

Soil N Soil C/N ratio Water content Soil pH

Epigeic density 0.283(0.042) * -0.137(0.400) * 0.105(0.519) " 0.191(0.238) "
Epigeic biomass 0.295(0.047) * -0.136(0.404)" 0.014(0.524) ™ 0.201(0.214) ™
Anecic density 0.499(0.001) ** -0.365(0.020) * 0.252(0.117) "™ 0.219(0.174) "
Anecic biomass 0.578(0.000) ** -0.406(0.009) * 0.268(0.094) " 0.274(0.087) "
Endogeic density 0.596(0.000) ** -0.324(0.041) * 0.196(0.298)"  0.529(0.000) **

Endogeic biomass

0.576(0.000) **

-0.318(0.046) *

0.177(0.274) ™

0.535(0.000) **

&olel oy gy 5 S mhans [ (6 )l0 e (5,0 ire pas eaimd LiS cud S 4 F 9 FF NS aimo e (lid ) (6 )lo cime yliee il S slael
The values in parenthesis are showing the significant level. ns, * and ** are showing non-significant, significant at level of one and five percent.
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Response of Topsoil Earthworm Groups to Variability of Ecological
Characters in a Broad-leaved Forest
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Abstract

Earthworms are as the most important soil forest ecosystem engineers. The objective of this study was
to evaluate the response of topsoil earthworm groups (epigeic, anecic and endogeic) to variability of
ecological characters (litter C, litter N, litter C/N, soil C, soil N, soil C/N, pH and moisture content) in
Noor Forest Park. Litter and soil samples were taken, with microplots of 30x30x15 cm, from under
tree canopy of Alnus glotinusa, Ulmus glabra, Popolus caspica and Parrotia persica species.
Earthworms were collected during soil sampling, water-washed and weighed. Biomass was defined as
the weight of the worms after drying at the laboratory. Results showed that the soil under Alnus
glotinusa has higher abundance and biomass of epigeic (0.3 n/m? amd 3 g/m? respectively) and
endogeic (1.4 n/m? and 14 mg/m? respectively). Whereas no epigeic and endogeic was found under
Parrotia persica. The least density and biomass (0.5 n/m? and 0.5 mg/m? respectively) of anecic
earthworms was recorded under Parrotia persica. The results of this research indicate positive role of
Alnus glotinusa species, related to high litter N, on biological index of soil quality that can be
considered to restore degraded forests in northern Iran.
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