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Table 1. Coverage percentage based on Van Dermal
criteria
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Table 2. The average abundance percentage of soil invertebrate groups per square meter

odd o)y Sl
studied forests

onBCg poe Jx oAy e iz I B e slaog S
Managed forest Unmanaged forest Soil invertebrate groups
o 50 Sl o> Sl
Percentage Abundance Percentage Abundance
3.95 462.98 6.16 740.76 Earthworms s slap s
6.51 763.91 6.12 736.62 Winged insects b ol e
0.20 23.15 0.13 15.43 Aranealac g Sie
0.26 30.87 0.21 25.72 Pseudoscrpionstac ica s
48.42 5679.16 48.06 5776.90 Acarina bas
31.38 3680.65 30.55 3672.94 Collembula Ll
1.91 223.77 1.24 149.18 Protura s 5s;ss,
0.79 92.60 1.03 123.46 Diplura el L.
2.76 324.08 2.44 293.22 Diplopoda L5
0.59 69.45 0.85 101.99 ChilopodaLbas
2.11 246.92 2.35 282.93 Symphyla e
0.99 115.74 0.56 66.87 Pauropoda lsss,s
0.13 15.42 0.30 36 Isopoda o S>>
100 11728.70 100 12016.77 Total &geze
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Table 3. Comparison of Soil invertebrate groups in Unmanaged and managed forests

bBy ke JKix bEICy ke JKix
s Managed forest Unmanaged forest I s
p (Slg) =4 ()9“")‘ (Lre G ouil) Lo 00 (o) 3 (SR yuie
T-test JeRe ST ey Glro GBlyol) Lagio Investigated variables
Mean (standard L
deviati Mean (standard deviation)
eviation)
0.932 0.086 ™ 5679.16 (918.44) 5776.90 (663.94) Aranealsa:s
0.993 0.009 ™ 3680.65 (576.13) 3672.94 (612.05) Collembula sl
0.082 1.794 " 462.98 (0.263) 740.76 (0.240) Earthworms s slaa,s
0.936 0.081 " 763.91 (201.36) 735.62 (286.23) Winged insects it ol 2>
0.712 0.371™ 324.08 (68.44) 293.22 (50.30) Diplopoda L 3
0.344 0.959 ™ 69.45 (25.12) 101.99 (22.83) Chilopoda Lo
0.646 0.463 M 246.92 (54.05) 282.93 (52.27) Symphyla dlie
0.590 0.544 " 92.60 (47.15) 123.46 (34.05) Diplura tl,sk.s

(o]0 JL@.&‘ éla.w) Sl oAl pdw g od.ww).uxo LngJi.} O )L)u’_..x.n S Sgud Lglmd.: ns d5)> 4)Ja.w 0
In each line, ns means no significant difference between unmanaged and managed forests (P<0.05)
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Table 4. Comparison of diversity indices of soil invertebrates in Unmanaged and managed forests
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Table 5. Comparison of diversity indices of soil invertebrates in Unmanaged and managed forests
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Figure 3. The average number of soil invertebrate groups in Unmanaged and managed forests
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Abstract

Introduction: The relationship between soil invertebrates and silvicultural practices in the oriental
beech forests (Fagus orientalis Lipsky), a widespread forest tree in the Hyrcanian region, is not fully
understood. The diversity of soil invertebrates is a crucial variable in the ecological evaluation of
managed forests. Therefore, this study aims to assess the impacts of silvicultural practices on soil
invertebrates, which is essential for sustainable forest management. The soil invertebrates studied
included Earthworms, Winged insects, Aranea, Pseudoscorpions, Collembola, Protura, Diplura,
Diplopoda, Chilopoda, Symphyla, Pauropoda, and lIsopoda. The objective was to compare the
abundance and diversity of soil invertebrates between two managed (No. 8) and unmanaged (No. 36)
compartments in the Haftkhal forests of Neka city, Mazandaran province.

Materials and Methods: Soil sampling was conducted in 131 ha of the studied forests using a regular
random method with grid dimensions of 150 x 200 m. A cylindrical device with a cross-sectional area
of 81 cm2 and a depth of 10 cm was used. Twenty and thirty sampling plots were obtained in managed
(No. 8) and unmanaged (No. 36) compartments, respectively. The average abundance and the average
number of soil invertebrate groups per square meter were determined. Additionally, Shannon-Wiener
and Simpson Indices were used to calculate soil invertebrates’ diversity, while Margalef and Sheldon
indices were used to determine species richness and evenness, respectively.

Findings: The results showed that the averages of total abundance and the number of soil invertebrate
groups per square meter in the managed forest (117278.70 and 7.31) had a slight decrease compared to
the unmanaged forest (120167.77 and 7.62). Also, the diversity averages based on Shannon-Wiener
and Simpson indices, along with the Margalef richness of soil invertebrates in the managed forest
(1.890, 0.834, and 1.770), had a slight decrease compared to the unmanaged forest (1.928, 0.840, and
1.862). On the other hand, the average Sheldon evenness of soil invertebrates in the managed forest
(0.935) had a slight increase compared to the unmanaged forest (0.924). Overall, road construction and
exploitation operations during the two periods of the forestry plan implementation created scattered
changes in the managed compartment, leading to a slight decrease in the abundance, richness, and
diversity of soil invertebrates. However, the values of all the investigated variables between managed
and unmanaged forests were not statistically significant (p=0.05).

Conclusion: This research demonstrated that forest management, utilizing the forestry method of
uneven-aged mixed forest and the silviculture system of single-selection, has not significantly reduced
the abundance and diversity indices of soil invertebrates in the managed forest compared to the
unmanaged forest.

Keywords: Diversity, Evenness, Natural forest, Richness, Single-selection.
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