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Short-term Changes in Ant Communities after Forest Fire

Cheol Min Lee and Tae-Sung Kwon*
Division of Forest Ecology, Korea Forest Research Institute, Seoul 130-712, Republic of Korea

ABSTRACT: Forest fires disturb communities of forest-dwelling insects by killing or dispersal. Species diversity, species composition, and
functional guilds of ant communities will be changed following forest fires. A survey of ants was conducted to find changes in ant communities
after a large fire occurred in Goseong within Gwangwon province in South Korea in 1996. In total, 1,308 ants representing 16 species were
collected; 696 ants representing 15 species were collected at the burned site, and 612 ants representing 13 species were collected at the unburned
site. Contrary to the general expectation which predicts a decrease of diversity and abundance after fire, abundance, species diversity, species
composition, and functional guilds of ant communities did not differ between the burned site and the unburned site. Furthermore, estimated
species richness was significantly higher at the burned site than at the unburned site. However, monthly occurrences of ants (abundant species
and pooled) were different between the burned site and the unburned site. Ants were more abundant at the burned sites than the unburned site
just after the fire (May 1996). However, they were more abundant at the unburned site than the burned site in autumn (September and Octobet
1996). This phenomenon might be caused by environmental change (e.g., decrease of soil moisture). In conclusion, the fire did not significantly

change ant fauna, as fire in spring cannot destroy ant colonies that are wintering in deep soils.
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Fig. 1. Species richness (A, estimated number of species) and species diversity (4, B) of ants at the burned site and the unburned site.
Species richness was estimated using Chao 1 algorithm (Chao, 1984), and species diversity (/') was estimated using the Shannon diversity
index (Shannon and Weaver, 1949). The estimation was conducted using a rarefaction algorithm of Estimate S (Colwell et al., 2004). Error
bars indicate one standard deviation. Significance, ns: not significant, *: < 0.05.
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Table 1. Ants collected during May 1996 to May 1997 at the unburned site and the burned site in the Goseong area, which was burned by
a large fire in April 1996. Ant functional guilds indicate as follows, FGF: forest ground forager, SLD: soil and litter dweller, OF: openland
forager, FVF: forest vegetation forager. The values in parentheses are percentage of total collection. The definition for the functional guilds
is given in the text

. Unburned  Burned  Fisher exact test (df= 1) Functional
Species Korean name . . 5 Total (%) .
site site X P guild
Camponotus japonicus A E 7N m] 86 (14.1) 157 (22.6)  10.03 0.002 243 (18.6) OF
Formica japanica F71u] 10 (1.6) 19 (2.7) 0.89 0.346 29 (2.2) OF
Tetramorium caespitum FE7u] 94 (15.4) 23(3.3) 2249 0.000 117 (8.9) OF
Crematogaster vagula SFemE x| 7n) 1(0.1) 0.19 0.665 1(0.1) FVF
Dolichoderus itoi Sldfatc] 7)jb) 1(0.2) 1(0.1) 1.00 0.317 2(0.2) FVF
Lasius japonicus A=l 20(3.3) 26@.7) 0.17 0.676 46 (3.5) FVF
Myrmica carinata L golE] & u] 60 (9.8) 94 (13.5) 3.37 0.067 154 (11.8) FVF
Crematogaster osakensis =371 2] X| | 7}|1] 25(4.1)  49(7.0) 3.36 0.067 74 (5.7) FGF
Pachycondyla javana UEH 7] 121 (19.8) 124 (17.8)  0.00 0.964 245 (18.7) FGF
Paratrechina flavipes 2 u] A7) H] 165 (27.0) 156 (22.4) 0.08 0.782 321 (24.5) FGF
Pheidole fervida =35 7)n| 18 (2.9) 35(5.0) 2.20 0.138 53 (4.1) FGF
Hypoponera sauteri AF-E] 2 7] 2(0.3) 0.00 1.000 2(0.2) SLD
Myrmecina nipponica Hhall 7} o] 6 (0.9) 1.78 0.182 6 (0.5) SLD
Ponera scabra A E2Z 71 8 (1.3) 2(0.3) 0.88 0.348 10 (0.8) SLD
Solenopsis japonica A EGulc] 7] 2(0.3) 2(0.3) 0.50 0.480 4(0.3) SLD
Strumigenys lewisi H]=7h0] 1(0.1) 0.19 0.665 1(0.1) SLD
Species richness 13 15 0.00 1.000 16
Abundance 612 696 2.57 0.109 1308
OOpenland forager
B Forest vegetation forager
BForest ground forager
m Soil and litter dweller
20 ¢ 800 r
L 700 t ns
=
15 f ns = 600 |
w =
R o
3 g 500 f
Q -:
2
4 10 w400
5 2300 |
£ E
2 5 Z. 200
100
0 0
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Fig. 2. Species richness (A, observed number of species) and abundance (B, number of individuals) of ants in four functional guilds at the
burned site and the unburned site. Significance, ns: not significant.
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Fig. 3. Monthly occurrence of species richness (A, observed number of species) and abundance (B, number of individuals) of ants at the
burned site and the unburned site. Significance, ns: not significant, *: < 0.05, ***: P< 0.001.
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Fig. 4. Monthly occurrence of six abundant species at the burned site and the unburned site. Significance, ns: not significant, *: P< 0.05,

**: P<0.01, and ***: < 0.001.
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