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Abstract

In order evaluate the relationship between soil microarthropod community and soil
properties across forest restoration areas within the Huai Hong Khrai Royal Development
Study Center, Doi Saket District, Chiang Mai Province which differed by rehabilitation
methods, included, forest restoration area with rainwater, forest restoration area with
irrigation system, forest restoration area with reservoir and forest restoration area with
rainwater outside the center, the soil samples were collected with a spade, from 15x15
centimeter quadrats at 5 centimeter depth on 8 March 2018 (Dry season) and 7 September
2018 (Wet season) for each study area with nine soil samples each. A total of 8,113
individual soil microarthropods were counted and were classified into 21 different taxa.
Acari were the dominant taxa in all study sites and had the highest population density-at
2,496.3+3,921.3 individuals per meter’ (41%), followed by Protura at 1,103.1+5,162.3
individuals per meter” (16%), Collembola at 388.9+553.2 individuals per meter’ (15%)
and Hymenoptera (Formicidae) at 377.8+493.6 individuals per meter” (14%), respectively.
Population densities of soil microarthropods in the dry season (8,753+11,042 individuals
per meter’) was significantly higher than those of the rainy season (1,113.6+740.1 individuals
per meter’) (P<0.05). Forest restoration area irrigation system where there was an irrigated
water flows throughout the year, had good quality soil with some favorable physical
chemical and biological properties, and had highest population density of soil
microarthropods (11,901+14,400 individuals per meter?). This was followed by forest
restoration area with rainwater outside the center (5,316+4,208.7 individuals per meter®),
forest restoration area with rainwater (1,614+1,360.1 individuals per meter”), and forest
restoration area with reservoir (901.2+643.2 individuals per meter’), respectively. Despite
the low quality soil properties and having the lowest population density of soil
microarthropods, the forest restoration area with reservoir had the highest Shannon and
Evenness Indexes indicating higher level of diversity compared to other areas.

Keywords: Soil microarthropods, biological diversity indexes, soil properties, restoration areas
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FINIAVDUBAY FHITUITETU

(aly wazAny, 2551)
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a1 =2

UHIANYIUNEN

a

o s v i o L A Y
dndvudes 4 ngumaninuluiundnwivingu
guldun uuayy 1A Uain uazaae il

Table 3 Mean and standard deviation of population density (individuals) of soil micro-

arthropods between four forest restoration areas of the Huai Hong Krai Royal

Development Study Center, Doi Saket District, Chiang Mai Province
(Abundance/15x15 cm®+SD)

Dry Season (8/3/2018)

Wet Season (7/8/2018)

Class Order

Al A2 A3 Ad Al A2 A3 Ad
Arachnida Acari 46.4+269 23011958 18.2+5.8 131544 1.3x1.6 6.4+3.4 2.1+1.4 9.7+3.1
Arachnida Araneae 1.1+1.5 3.4x74 0.4+08 1.1x1.3  09x1 1+0.8  0.3£0.5 0.9+1.3

Arachnida  Pseudoscorpions 0 0.6+0.5 0 0.1+0.3 0.4+0.7 0.8+0.6 0.7+1.3 0
Diplopoda  Unidentified  0.1+0.3 0.3+0.5 0.1+0.3 0.2+0.4 0 0.2£0.4 0.2+0.4 0.1+0.3

Chilopoda  Unidentified 0 0.1£0.3 0.1+0.3 0.4+1 0.3+05 0.6+0.7 0.2+0.4 0
Symphyla  Unidentified 0 4+6.1  0.4+0.7 1.1x1.1 0 0.3+0.7 0 0.3+0.7
Pauropoda  Unidentified 0 22+56 0.1x0.3 0.7+1.9 0 0.8+1.5 0.1x0.3 0.1+0.3
Malacostraca Isopoda 0 0.1+0.3 0 0.1+0.3 0 0 0 0.2+0.4
Entognatha Protura 0 1939+2743  0.6+1.6 2.7+3.1 0.2+0.4 1.1x1.9 0 0.1+0.3
Entognatha  Collembola  0.8+0.8 31.2+147 2+2.4 22.2+85 22+1.6 7.1x25 13x19 3.1+2
Entognatha Diplura 0 0.1+0.3 0 0.1£0.3  0.8+1 1.1x19 0.2+04  0.8+1

Insecta Zygentoma  0.1+0.3 0 0 0 0 0 0 0
Insecta Blattodea: 0.1£0.3  0.1+0.3 0 0.3+0.5 0 0.1+0.3 0 0.1+0.3

Cockroaches
Insecta Blattodea: 0 1.9+2.1 0 0.1+0.3 0 3.3+2.1  0.3x0.7 0
Isoptera
Insecta Psocoptera  0.4+0.7 0.9+1.1 0+0 0.3£0.5 0.2+0.4 0.1+0.3 0 0.2+0.6
Insecta  Thysanoptera 0.8+1.2 1.7+25 0.4+0.7 1.6+1.1 0 0 0.1£0.3 0.1+0.3
Insecta Hemiptera 0.1+0.3 6.7£7.3 2.4+28 10.1+4.3 0.1+0.3 0.3+0.5 0 0.2+0.4
Insecta Coleoptera  3.2+1.4 4.6+13 14+16 22+1.8 4.1+31 39+3 1.3+1.8 11.8483
Insecta  Hymenoptera: 4.6+10.6 5.8+6 3+6.4  27.2+131 3.8+58 13.6+7.7 1.7+23 8.4+53
Formicidae

Insecta Lepidoptera 0 0.2+0.4 0.2+0.4 0.1+0.3 0 0 0 0

Insecta Diptera 0.4+0.8 2.8+2.2 23+25 1.2+l 0 0.1+0.3 0 0
Total 58.2429.1 494713268 31.9+10.9 203+62.8 14.4+8.1 40.9+134 8.7£5.5 36.2+8.8

Remarks:

Forest restoration area with rainwater (A1), Forest restoration area with irrigation system

(A2), Forest restoration area with reservoir (A3), Forest restoration area with reservoir (A4)
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(Table 4)

Table 4 Number of average individuals per m?, Shannon-Wiener index, Evenness index

and Dominant index soil micro-arthropods were found in four forest restoration

areas of the Huai Hong Krai Royal Development Study Center, Doi Saket District,

Chiang Mai Province

) Shannon Evenness Dominance
Average Individuals/m
Sites Index (H) Index (J) Index (Do)
Dry Wet Dry Wet Dry Wet Dry Wet
Forest restoration  2,587.6+1,295.4bc 642.0+359.3b 0.86 191 0.19 061 065 0.19
area with rainwater
(A1)
Forest restoration 21,985+14,525a  5,345.6+5,888.2a 1.25 204 0.17 0.45 0.38 0.18
area with irrigation
system (A2)
Forest restoration 901.2+643.2¢ 1,417.3+4839b 159 208 0.35 0.67 0.35 0.15
area with reservoir
(A3)
Forest restoration  9,022.1+2,793.1ab  1,609.9+3929a 1.25 167 0.18 0.35 045 0.24

area with reservoir
(A4)

Kruskal-Wallis 28 53%**

chi-squared

25.64%%%
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WA (Hemiptera) waglal (Thysanoptera)
Asfte (Diplopoda) nueuilide (Lepidoptera)
Uain (Isoptera) laziuasaiuln (Blattodea)
ﬂﬁjﬁi 2 (Group 2) Yadesmutanalulnsiau
(biomass N) wazdiuaanisuel (biomass C)
fauduiusnon15UsIngues A9hu
(Coleoptera) douua (Protura) fanzd
(Isopoda) mzu1Uee (Symphyla) AYUIUT

Symphyla

Protura
Isopoda

Coleopte

Archeogn

Dry season 2

(Pauropoda) Wil4sy (Araneae) wusUasiiey
(Pseudoscorpions) wilsde (Psocoptera)
LNAEDI9Y (Diplura) waznuauluaIiy
(Diptera) wagnguf 3 (Group 3) wudidszavs
Usinaunleanesadiduusslowd famuduis
MaNSUTINUasasEnuiuUn (Zygentoma)
(Figure 1A)

(o}
J (p Coleopt Araneae
x<
B = Psocopte
Blattode
— Diplura
Acar]
Protura oM
: DiterAXi {1
10 [ AN 20 ;
: hﬂ" eqipter BBI’Vé
Thysanop Chilopod SmI
-1 4
Symphyla Isopoda
Hymenopt Collembo
Pseudosc
3 Pauropod
) Wet season

Figure 1 Redundancy analysis (RDA) model plots of the effects of the environmental

variables on soil microarthropod abundance A in dry season B in wet season
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