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Influence of Forest Fire on Soil Microarthropod Fauna

Choi, Seong Sik

Department of Agronomy, Wonkwang University

ABSTRACT

The effect of forest fire on soil microarthropod fauna was investigated in the Inhoo Park,
located at Deokjin-gu, Chonju city, where fire burned about 2 hectares on April 5, 1994, Veg-
etation of the area was covered with mixed forest such as 20 to 30 year old black locust, alder,
and pine tree, efc., and also rich in understory plants, dead leaves, twigs, etc. The soil samples
were taken from burnt soil and near-by control site on April 10, June 6 and Oct. 22 in 1994, and
June 26, 1995. Soil microarthropods were extracted using Tullgren apparatus for 72 hours. Soil
microarthropods collected in this experiment were 8,013 at control and 3,805 at the burnt site
making a total of 11,818 from 5 classes, Therefore, appearance of microarthropods was reduced to
52.5% at burnt site, Dominant animal groups were Acari (45%) and Collembola (46%). The
reduced rate of soil animal density by fire damage was 52.5% of the total soil microarthropods ac-
counting 36% in Acari and 70% in Collembola. The reduction of soil animal density by fire was
65.3% by habitat destruction and 51.7% by direct shock from fire heat, In Collembola, 89% was
reduced by habitat destruction. Oribatid mites collected at sample plots included 29 families, 47
genera and 58 species. Forty-two species at burnt site and 47 species at unburnt site were ident-
ified, of these 32 being common species at both sites. The density ratio of soil antmals at the
burnt sites and those at unburnt sites was 38.6% vs 61.4% resulting in 37% reduction due to fire.
The dominant species with more than 5% in relative density were Trichogalumna nipponica (7.3%)
and Ervemobelba japomica (5.8%) at unburnt site, whereas 5 species including Eohvpochthonius
crassisetiger (8.5%) at the burnt site. The number of these species were 32.1% of total number.
MGP analysis based on the number of oribatid mites indicated GP type at both unburnt and burnt
sites, revealing domination of the P group in oribatid mites.
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Table 1. Soil characteristics of the unburnt and burnt sites after two months

Sampling sites

Soil properties

Unburnt site Burnt site
Moisture content (%) 22.0 12.0
oH 4.4 4.9
Available P,Os (ug /g) 34.53 37.65
Total nitrogen (%) 0.04 0.02

Organic matter (%) 0.75 0.36
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Table 2. Microarthropod densities (no. /1,500cm?*) of the unburnt (U) and burnt (B) sites

Sampling date

Animals 94 '95 Total
Apr. 10 June 6 Oct. 22 June 26
U B U B 8§ B U B 8] B
Chilopoda
Geophilomorpha 10 2 1 4 1 1 15 4
Scolopendromor pha 1 )
Lithobiomorpa 7 11 5 1 2 2 1 14 15
Diplopoda 2 7 20 4 6 1 28 12
Symphyla 20 3 17 2 4 7 48 5
Arachnida
Araneae 14 9 7 5 4 2 3 2 28 18
Acari (Total) 700 610 569 318 822 423 1,153 725 3,244 2,076
Oribatida 487 430 461 276 579 299 818 472 2,345 1,477
Mesostigmata 58 53 32 9 88 55 90 47 268 164
Prostigmata 61 44 29 12 92 58 100 93 282 207
Astigmata oL 83 47 21 63 11 145 113 349 228
Pseudoscorpiones 2 2 5 1 3 7
Insecta
Collembola 2,001 656 585 64 1,296 375 344 169 4,226 1,264
Protura 2 2
Diplura 1 1 1
Coleoptera (Adult) 15 9 3 1 1 4 2 1 21 15
(Larva) 6 3 5 38 4 37 7 84 16
Lepidoptera (Larva) 1 4 3 8
Diptera (Larva) 11 8 22 3 4 2 6 5 43 18
Hymenoptera
Formicidae 13 10 17 27 2 219 179 211 256
Thysanoptera 1 4 9 14
Hemiptera 3 26 4 3 1 22 16 45 24 96
Total 2,806 1,355 1,253 435 2,188 1,058 1,766 957 8,013 3,805
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Fig. 1. Seasonal changes of percentage of individual number of burnt site to that of
unburnt site in acari, collembola and total arthropods.
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Table 3. Species list and individual number of oribatid mites collected at the unburnt and burnt sites

(no. /1,500 cm?)

Sampling sites and dates

- Total
Oribatid mites Unburnt site Burnt site
04 '95 94 95
4/106/610/226/26 4/106/610/226/26

Brachychthoniidae Thor, 1934

Liochthonius sp. 1 1
Hypochthoniidae Berlese, 1910

Eohvpochthonius crassisetiger Aoki, 1959 17 38 15 5 57 62 7 75 126

E. parcus Aoki, 1977 3 3

Hvpochthonius rufulus C.L.Koch, 1836 1 1
Lohmanniidae Berlese, 1916

Lohmannia coreana Choi, 1985 1 1 3 1 1 1 5 3

Papillacarus hirsutus (Aoki, 1961) 1 1 1 2 1
Eulohmanniidae Grandjean, 1931

Fulohmannia vibagai Berlese, 1910 1 1
Epilohmanniidae Oudemans, 1916

Epilohmannia ovata Aokl, 1961 1 1

E. pallida pacifica Aoki, 1965 3 10 9 1 1 1 25 22 28
Euphthiracaridae Jacot, 1930

Rhvsotritia ardua (C.L.Koch, 1841) 1 3 18 17 1 22 18
Oribotritiidae Grandjean, 1953

Austrotritia sp. 1 1
Nothridae Berlese, 1896.

Nothrus biciliatus C.1..Koch, 1841 2 1 16 3 2 2 1 3 22 8

Platvnothrus capillatus (Berlese, 1941) 5 5
Malaconothridae Berlese, 1916

Trimalaconothrus sp. 3 4 3 4
Liodidae Grandjean, 1936

Liodes sp. 1 4 1 4
Plateremaeidae Tragdrdh, 1931

Allodamacus striatus Aoki, 1984. 8 8
Damaeidae Berlese, 1896 :

Damaeus striatus Enami et Aoki, 1994 1 1 2

Damacus sp. 5 8 3 11 1 27 1

Lpidamacus sp.(A) 2 3 6 14 3 8 25 11

E sp.(B) 2 4 3 1 7 9 8
Zetorchestidae Michael, 1898

Microzetorchestes emervi (Coggi, 1898) 1 1
Eremobelbidae J. Balogh, 1961

Eremobelba japonica Aoki, 1959 51 28 28 28 9 7 21 8 135 45
Microzetidae Grandjean, 1936

Microzetes auxihiavis Grandjean, 1936 1 6 1 7 1
Astegistidae J. Balogh, 1961

Cultrovibula lata Aoki, 1961 4 2 10 8 28 29 6 75

(. tridentata Aoki, 1965 3 8 2 38 36 13 74
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Table 3. Continued

Sampling sites and dates

- - Total
Oribatid mites Unburnt site Burnt site
'94 ‘95 94 05
4/106/610/226/26 4/106/610/226/26

Carabodidae C.L.Koch, 1842

Yoshiobodes nakatamarii (Aoki, 1973) 1 1
Tectocepheidae Grandjean, 1954

Tectocepheus elegans Ohkubo, 1981 1 1 4 2 4

T. velatus (Michael, 1880) 1 22 12 35

Tectocepheus sp. 2 5 2 5
Otocepheidae J. Balogh, 1961

Doliceremaeus sp. 1 1

Fissicepheus sp. 1 1
Autognetidae Grandjean, 1960

Autogneta sp. 1 1
Oppiidae Grandjean, 1951

Machuella ventrisetosa Hammer, 1961 18 11 19 4 3 5 5 52 13

Microppia minima (Paoli, 1908) 1 1 2

Oppia sp. 21 21 11 94 70 46 115 147 231

Oppiella nova (Oudemans, 1902) 38 14 24 5 23 3% 19 8 7

Quadroppia quadricarinata (Michael, 1885) 18 17 15 10 5 4 3 60 12

Strioppia SD. 1 1
Suctobelbidae Jacot, 1938

Allosuctobelba grandis (Paoli, 1908) 1 1

Flagrosuctobelba naginata (Aoki, 1961) 3 3

Suctobelbella claviseta (Hammer, 1961) 9 5 3 6 4 1 17 12

S. sp. 166 97 41 68 117 o4 5 7 372 183

Suctobelbila tuberculata Aoki, 1970 1 1
Haplozetidae Grandjean, 1936

Peloribates sp. 1 6 7

Rostrozetes ovulum (Berlese, 1908) 1 8 69 22 9 1 14 14 100 38
Xylobatidae J.Balogh et P.Balogh, 1984

Xvlobates monodactylus Haller, 1834 5 5

X. sp. 24 119 2 34 34 64 19 145 151

Perxylobates geonjiensis Chol, 1994 1 102 15 5 103 20
Scheloribatidae Grandjean, 1953

Schelovibates sp. 43 24 127 55 15 52 46 249 113
Ceratozetidae Jacot, 1925

Ceratozetes mediocris Berlese, 1908 1 1

C. sp. 19 6 26 26 3 4 11 2 77 20

Diapterobates sp. 91 91
Mycobatidae Grandjean, 1954

Punctoribates punctum (C.L.Koch, 1839) 2 109 4 119 111 123
Phenopelopidae Petrunkevitch, 1955

Eupelops sp. 9 6 6 21

Galumnidae Jacot, 1925
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Table 3. Continued

Sampling sites and dates

. : Total
Oribatid mites Unburnt site Burnt site
‘94 95 '94 95
4/106/610/226/26 4/106/610/226/26
Galumna sp. 2 2
Pergalumna altera (Qudemans, 1915) 2 4 79 2 9 3 8 14
P magnipora capillaris Aoki, 1961 1 3 ’ 4
Trichogalumna nipponica (Aoki, 1966) 29 36 8 18 5 4 14 172 23
Others 6 15 4 21 4
Total 487 461 579 818 430 276 299 472 2,3451,477
Table 4. Dominant species of oribatid mites in the sampling sites
Sampling sites
Unburnt site Burnt site
Trichogalumna nipponica Eohvpochthonius crassisetiger
Eremobelba japonica Punctoribates punctum
Dominant species* Oppiella nova

Cultrovibula lata

C. tridentata

Punctoribates punctum Eremobelba japonica
Perxyilobates geonjiensis Rostrozetes ovulum
Rostrozetes ovulum

Influential species* Pergalumna altera
Opprella nova
Eohvpochthonius crassisetiger
Quadroppia quadricarinata

Machuella ventrisetosa

* 1 over 5% of total individual number of oribatid mites
* 1 over 2% of total individual number of oribatid mites
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