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2004 468 10

3660 16 92
unknown
38.9 36.7 85
4.6 3.6 (Staphylinidae)
70.2 (Drosophilidae) 64.2
(87.5%) NTSYS-PC 2.02i
OTU Jaccard UPGMA
8 10
(S0) (Pc) D) 1 24 21

(So) (Po) O) 1 14 17



Abstract

Insect investigations in April, June, August, and October in 2004 per sampling
site( Taoshan Hsishi, Taoshan Beishi, Gaoshan Shi, Fanchi Chang, Yosheng Shi) in
Wu-Ling area. Because of the typhoons of MINDULLE and AERE which happened
during the study and caused the damage on the sampling site of Taoshan Hsishi and
Taoshan Beishi, we only have the data with the other three sites to analyze for
comparison. We identify 3,660 individuals of insect that includes of 16 orders and 92
families. The result of the investigations show that Coleoptera and Diptera which are
the dominant groups of Wu-Ling area account for 38.9% and 36.7%, respectively.
Staphilidae is the dominant family in Coleoptera accounts for 70.2% and
Drosophilidae which is the dominant family in Diptera accounts for 64.2%. The
distribution of relative diversity in family level of Wu-Ling is similar to that of Ryan
Shi. Comparison to Guan-Dao Shi the relative diversity of insect family is lower in
Wu-Ling based on the one year result than that in Guan-Dao Shi forest ecosystem.
Anayzing the data of 3 sampling sites and 4 months respectively by using
“NTSY S-PC 2.02i", the results of Gaoshan Shi and Y osheng Shi are more similar than
the other site, Fanchi Chang. The monthly analysis shows that April and June is a
group and August and October is another group. According to the feeding guilds of
each insect family, the functional group of investigated insect families in Wu-Ling
areais analyzed by adults and larvae. The ratio of functional groups in adult is Second
composer (Sc): Primary composer (Pc): Decomposer (D)= 1: 2.4: 2.1, and in larvais
Sc: Pc: D= 1: 1.4: 1.7. In fact, we can not get a reasonable interpretation on the insect
investigation by only one year’s data, but it isn't the result that affected by the natural
disturbance, the typhoons and flooding entirely. We hope that the following
investigation could be accumulated data for analyzing the influence of naturd
disturbance make clear the effect of typhoons and torrential rains of Wu-Ling area.

Key words: insect, community structure, functional group, disturbance
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Index of Habitat Characters, IHC Brown JR, 1989
2003
input output

2001

( ) 33.65% 26.67% (
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1986 2000
2002  (2003)  (2004)

Needham, Traver, and Hsu 1935

A. (Climbers) climb run
jump
smooth - bodied
Blasturus Cloeon Sphlonurus  Callibaetis
B. (Bottom spramler)
Caenis Epherela

Potamanthus
C. (Burrowers) mole

like literally plow

debris
5cm 15cm

Dolamia Potamanthus Ephemera Hexagenia Litobrancha Pentagenia

Ephorn Cavpsurus  Tortopus

A. (Free— living)
move about
Isorychia Ameletus Paraleptophlebia  Baetis
B. (Clinging) deliberately
(crevices) (undersides)

Epcorus Seronema



Heptagenia  Rhithrogena Ephernerella Epeorus

Rhithrogena suck alike holdfast
Ephemerella
C. (Stream — inhabiting)
Ephemerella spp.
Neoephermera spp.
2002
(primary consumer, Pc) (secondary consumer, Sc)

(decomposer, D)

(phytophagous, Ph) ( )
(predaceous, Pr) (parasites,
Pa)
(decompser, De) (saprophagous, Sa
(primary consumer insects) (phytophagous) 3
(herbivore forbivore arborivore)
Al folivore , A2 grainivore A3 frugivore
A4 nectarivore A5 florivore petals,
nectar and pollens) A6 rootivore A7 xylovore
(secondary consumer insects) (carnivore)
(predator) (parasite)
(vector) (decomposer)

(saprophagic) (necrophagic) (scatophagic)



Persson and Lohm 1977 , Macfadyen 1963 , Breymeyer 1978

69 -99.5 05 -31 43
-98 2 -52 19
Curry,1994
(20033) 1994 1999
Long-term Ecologica Research, LTER 21 138
34 ? 28 17
780
phytophagous functional group 33 decomposer insects 58
saprophagous functional group 30
decomposer functional group 28 carnivorous insects 8
predacious 4 parasite 4
2002
40 23
22 10 3 / /
1 15 1. )
(natural hazard) (geologic hazard)
(earthquakes) (volcanic eruptions) (floods) (landslides)
(locust infestations) (wild fires) (tornadoes) (Durant,
1995) National Geographic Society (great disasters)
USA, Canada  Mexico (hailstorms) (winter
storms) (hurricanes) (tsunamis)
(typhoon)
1999 9 21 2000 6
14 614
46 216

199 7 29 1998 10 14



2000 8 21
1998
(hurricanes)

(co-dominant tree species)

1996~2001

Panor pa spp.

(Panorpidae) Panorpa sp.
58.9% (Im
Im 74%

(16%) (2% 3%)

2m)
39%
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2001
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921
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input
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(norrinstaled colleting)

1 (eeria nets AN) 50cm 15-2

2. (sweeping net, SWP)

12

3. (Litters, LIT)
( )
D (12 )
) D
3) C ) (
)
4 60w 3
(5) ( )
(6)
fixed sampling plots permanent
sampling plots (vegetation pattern)

(land-use pattern) 3



(installed collecting)

1 (pit-fdl, PF)

( neutral buffer Formalin)  500c.c.

7.3cm 7.5Ccm
2. yellow sticky papers, Y SP
100 200cm (D)
)
10
3. (Peanut butter bait trap, PBT)
Yang et al., 1994
4. (Moth trap, MOT) (Pineapple, PAP)
(Moth trap, MOT) (Pineapple, PAP)
(Pit fal, PF) (yellow sticky paper, Y SP)
(Peanut butter bait trap, PBT) (sweep, SWP) (Aero nets, AN)
(Litters, LIT) (free hand pick-up, HP)
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3660 16

2001 864
20.9 14.0
28.3 17.4 875
8
4mm 2002
435 Staphylinidae
Nitidulidae 650 46 101
28 249 147
Collembola
6
( 7
6 260 8 10
285 284
8
? 4



36.7
3.6
(Drosophilidae)

1
650
67
2.
3.
1.

Out Put
38.9
85 52 4.6
(Staphylinidae) 70.2
64.2
10
Staphylinidae
80.1 (Drosophilidae)

11)

(87.5%)



(20.0%) (20.0%) (16.7%)

( 9
2.
NTSYS-PC 2.02i OTU Jaccard
UPGMA
( 12
Jaccard
6
3.
4 6 8 10
13 4
6 8 10
6 8
43.68% 18.39% 37.93% 14
34.91%
24.30% 40.19% 15
/ / 1 24 21

1 14 17
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26
8.7%

1991
18
8.8%

284

28.3%

53

1997

19.8%
20

1986

603 42.0% 417
5%
1.1%
16 17.4% 8
7.6%
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1992 301

1994
185
2002
35
2001 5(2): 1-6
2002
255
2004
95
2002 Crocidur tadae
kurodai 22: 147-155.

(NSC87-2621-B-005-008-A07) (NSC 88-2621-B-005-008-A10) NSC
89-2313-B-005-102
2002
98

1978 274
1992 275-763
1996 388
2002

1995
39
2003 ()
45
2001
164
1999
21(2): 75-89
2002
36



1986 25

282
2001
72
1998
47(3): 67-87
1986
75 1 48
2000
pp.151-177
1995
17(2): 77-91
1997 41-55
2000
-89-04 62
2003a pp
35-58 2003 11
07 104
2003b pp 61-79
2003
12 19 127
1999 Mustela sibirica
Pdllas 21(2): 1-7
2001a
21(2) 99-117
2001b
23 (4): 31-44
2002
51
1998

20(2): 51-64
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1999 525-1070
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(MOT) (PAP) (PF) (YSP) (PBF) (LT)
2,4,6,8,10 2,4,6,8,10 2,4,6,8,10 2,4,6,8,10 2,6,8,10 2,4,6,8,10
2,4,6,8,10 2,4,6,8,10 2,4,6,8,10 2,4,6,8,10 2,6,8,10 2,4,6,8,10
2,4,6,8,10 2,4,6,8,10 2,4,6,8,10 2,4,6,8,10 2,6,8,10 2,4,6,8,10
4,6,8,10 4,6,8,10 4,6,8,10 4,6,8,10 6,8,10 4,6,8,10
2,4,6,8,10 2,4,6,8,10 2,4,6,8,10 2,4,6,8,10 2,6,8,10 2,4,6,8,10




Total

Collembola 15 111 185 311
Orthoptera 3 6 3 12
Blattaria 3 9 2 14

| soptera 1 0 0

Dermaptera 0 0 3

Plecoptera 5 0 0

Hemiptera 11 35 87 133
Homoptera 30 63 96 189
Thysanoptera 0 3 4 7
Neuroptera 2 1 0 3
Coleoptera 807 187 430 1424
Strepsiptera 0 0 1 1
Diptera 435 347 562 1344
Trichoptera 2 0 1 3
Lepidoptera 15 19 8 42
Hymenoptera 50 64 54 168
Tota 1379 845 1436 3660

2004 4 6 8 10

Taxon 200404 200406 Subtotal 200408 200410 Subtotal

Collembola
Entomobryidae 40 40 80 9 24 33



Orthoptera

Blattaria

|soptera

Dermaptera

Plecoptera

Hemiptera

Hypogastruridae

Sminthridae
| sotomidae

Pseudachorutidae

Tomoceridae
unknown
Subtotal

Rhaphidophoridae

Acrididae
Tetrigidae
unknown
Subtotal

Blattellidae
Epilampridae
unknown
Subtotal

unknown
Subtotdl

Arixeniidae
unknown
Subtotal

unknown
Subtotal

Reduviidae
Coreidae
Tingidae
Miridae

unknown

unknown

unknown

unknown

unknown
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unknown

unknown

unknown
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Homoptera

Thysanoptera

Neuroptera

Coleoptera

Subtotal

unknown unknown

Psyllidae
Membracidae
Cercopidae
Fulgoroidea
Aleyrodidae
APHIDOIDEA
Cicadellidae
Subtotal
unknown unknown
Subtotal

Corydalidae
Chrysopidae
unknown unknown
Subtotal
unknown unknown
Mycetophagidae

Scolytidae

Cerambycidae

Cryptophagidae

Nitidulidae

Carabidae

Mordellidae

Chrysomelidae

Cleridae

Cantharidae

Curculionoidea

Coccinellidae

Tenebrionidae
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Strepsiptera

Diptera

Staphylinidae
Dermestidae
Subtotal

unknown
Subtotd

unknown
Culicidee
Tipulidae
Heleomyzidae
Xylophagidae
Drosophilidae
Anthomyiidae
Dolichopodidae
Coleopidae
Syrphidae
Muscidae
Phoridae
Tachnidae
Chloropidae
Fanniidae
Chamaemyiidae
Mycetophilidae
Lonchaeidae
Psychodidae
Empididae
Agromyzidae
Sciaridae
Calliphoridae
Ceratopogonidae
Cecidomyiidae
Lauxaniidae
Subtotal

unknown

unknown

642
0
930

16

369

o W L ON

278
1
367

25

182

~ R Ookr R, P, O O O O

920
1
1297

41

N W N -

551

R W~k ODN

31 49
0 0
61 66

0
0
45 6
0
0
0
0
117 195
0 0
1 0
0 0
0 0
0 0
0 0
0 0
13 1
45 40
24 1
3 13
2
0
0
0
14 16
0
4
14 8
0 0
285 284

80
0
127

30

22

569



Trichoptera

Lepidoptera

Hymenoptera

unknown unknown

Subtotal
unknown unknown
Geometridae
Lasiocampidae
Lymantriidae
Noctuidae
Pyralidae
Nymphalidae
Subtotal
unknown unknown
Chalcidoidea

Vespidae

|chneumonidae

Apidae

Formicidae

Subtotal

22

14
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@ (%0) (b) (%) (b/a)(%)
Collembola 8 0.9 7 7.6 875
Diptera 121 14.0 26 28.3 21.5
Thysanoptera 0.6 1 11 20.0
Strepsiptera 0.6 1 11 20.0
|soptera 0.7 1 1.1 16.7
Homoptera 61 7.1 8 8.7 13.1
Dermaptera 10 12 2 2.2 20.0
Neuroptera 21 2.4 3 3.3 14.3
Coleoptera 181 20.9 16 17.4 8.8
Blattaria 28 3.2 3 3.3 10.7
Hemiptera 77 8.9 5 54 6.5
Hymenoptera 99 115 6 6.5 6.1
Lepidoptera 124 14.4 7 7.6 5.6
Orthoptera 68 7.9 4 4.3 59
Plecoptera 11 13 1 11 9.1
Trichoptera 39 4.5 1 11 2.6
Total 864 92 100.0 10.6
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8. 7 (stone fly)

Hymenoptera Collembola Orthoptera gjataia Dermaptera
4.6% 8.5% 0.3% 0.4% 0.1%

I soptera

L epidoptera o,

1.1%

Plecoptera

Trichoptera 0.1%

0.1%

Hemiptera
3.6%

Homoptera

Diptera 5 o0t

36.7%
Thysanoptera
0.2%

Neuroptera
0.1%

Strepsiptera -

0.0%




|soptera
0.1% Dermaptera
0.0%
Hemiptera
0.8%
L epidopter:
Homoptera
2.2%
Trichoptera Neuroptera
0.1%
. Thysanoptera
Diptera. 0.0%
31.5%
Coleoptera
58.5%
0.0% :
Orthoptera
Hymenoptera 0.7% Plecontera Orthoptera
Collembola : o OE/ Hymenoptera 0.2% ! Plecoptera
13.1% ke Collembola 0.0%
- 12.9%
Dermaptera . .
0.0% Blattaria
0.1%
|soptera
0.0% |soptera
0.0%
Hemiptera
1% Hemiptera
Homoptera 6.1%
7.5%
Diptera, Thysanoptera | Dipter, Hogn;)gtera
41.1% 0.4% 39.1% 1%
Neuroptera Thysanoptera
0,
0.1% 0.3%
Coleoptera Neuroptera
22.1% 0.0%
0.1% 29.9%
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1 1 ' 1 ' 1 ' ' L
051 052 053 055 056
Coefficient
12.
200404
200406
200408
200410
| ) 1 ) | ) ] ) ) ) 1
039 042 045 0.49 052
Coefficient
13.

18.39%

43.68%



14.

15.

(SC)

(SC)

(D)

(D)

(PC)

34.91%

40.19%

(PC)



04 06 0810040608 10 04 06 0810

Collembola

Entomobryidae 0 2 282037 0 20 35 016

Hypogastruridae 0 1 0001122 0 0 0 30

Sminthuridae 0O 0002000 0700

| sotomidae 0O 0000O0OO0OO OI10O00O

Pseudachorutidae 0O 0005000 O 08O

Tomoceridae 0O 00O0OOOO O O O0O2

unknown unknown 2 0000023 2 1500
Orthoptera

Rhaphidophoridae 1 0101020 1 0O0O

Acrididae 0O 0000100 O0 100

Tetrigidae 0O 0010000 O OOO

unknown unknown 0 0000200 0 100
Blattaria

Blattellidae 0

Epilampridae 0O 0000001 O OO0OO

unknown unknown 0O 01 0000O0O O OOO
| soptera

unknown unknown 0O 0010000 O OOO
Dermaptera

Forficulidae ? 0O 00000OO0OO0OT1 00O

unknown unknown 0O 0 00OOOO O 1
Plecoptera

unknown unknown 5 0000000 O OCOO
Hemiptera

Reduviidae 2 0010020 0 O0O0O

Coreidae 2 00000O0OO0O O OOO

Tingidae 0 0110010 0 0O00O

Miridae 0O 0001000 O OO0OO

unknown unknown 2 0110030 71 3130



Homoptera

Thysanoptera

Neuroptera

Coleoptera

Strepsiptera

unknown
Psyllidae
Membracidae
Cercopidae
Fulgoroidea
Aleyrodidae
APHIDOIDEA
Cicadellidae

unknown

Corydalidae
Chrysopidae
unknown

unknown
Mycetophagidae
Scolytidae
Cerambycidae
Cryptophagidae
Nitidulidae
Carabidae
Mordellidae
Chrysomelidae
Cleridae
Cantharidae
Curculionoidea
Coccinellidae
Tenebrionidae
Staphylinidae
Dermestidae

unknown

unknown

unknown

unknown

unknown

unknown
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Diptera

unknown unknown 4 1181467 1 8 82314
Culicidae 1 000000 O O OODO
Tipulidae 1 00000O0OO 1 OO0OO
Heleomyzidae 1 0002000 0 O0O0O
Xylophagidae 0O 0000O0OO0OO0O 2 0O00O
Drosophilidae 262 16 15 0 491624134 58 15078 61
Anthomyiidae 2 00000O0OO0OO0OOOO
Dolichopodidae 1 0100000 5 0O00O
Coleopidae 0O 0000O0OO0OO0OT1 00O
Syrphidae 3 00000O0OO0O O OO0OO
Muscidae 0O 0000OO0OOOO 1100
Phoridae 15 0004000 1 100
Tachnidae 2 1 000000 0 OOO
Chloropidae 0O 001100 0 15 0130
Fanniidae 0 21017 11614 0 8 1925
Chamaemyiidae 0 0506511 4 2180
Mycetophilidae 4 9 340209 5 200
Lonchaei dae 0 0200200 0 0O00O
Psychodidae 7 000000 O0O O OOO
Empididae 1 000000 O O OODO
Agromyzidae 1 00000O0OO0OOOODO
Sciaridae 8 405808 4 3 2617
Calliphoridae 0 0100100 O O1O
Ceratopogonidae 0O 0102014 0 030
Cecidomyiidae 0 8501141 7 1517
Lauxaniidae ? 8 000000O0OC O OOO
Trichoptera
unknown unknown 2 000000OO0O0 OO0I12
Lepidoptera
unknown unknown 13 0003501 0 3 03
Geometridae 0O 0001050 0 0O00O
Lasiocampidae 0000010 O OO0O
Lymantriidae 0000010 O OO0OO



Hymenoptera

Noctuidae
Pyralidae
Nymphalidae

unknown
Chalcidoidea
Vespidae
Ichneumonidae
Apidae

Formicidae

unknown
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Culicidae
Tipulidae
Heleomyzidae
Xylophagidae
Drosophilidae
Anthomyiidae
Dolichopodidae
Coleopidae
Syrphidae
Muscidae
Phoridae
Tachnidae
Chloropidae
Fanniidae
Chamaemyiidae
Mycetophilidae
Lonchaeidae
Psychodidae
Empididae
Agromyzidae
Sciaridae
Calliphoridae
Ceratopogonidae
Cecidomyiidae
Lauxaniidae
Mycetophagidae
Scolytidae
Cerambycidae
Cryptophagidae
Nitidulidae
Carabidae

Pa
Ph
Pr, S
X, Ph

Pa, Ph, D
S, Ph, Pr



Mordellidae
Chrysomelidae
Cleridae
Cantharidae
Curculionoidea
Coccinellidae
Tenebrionidae
Staphylinidae
Dermestidae
Psyllidae
Membracidae
Cercopidae
Fulgoroidea
Aleyrodidae
Aphidoidea
Cicadellidae
Chalcidoidea
Vespidae
[chneumonidae
Apidae
Formicidae
Entomobryidae
Hypogastruridae
Sminthridae

| sotomidae
Pseudachorutidae
Tomoceridae
Reduviidae
Coreidae
Tingidae
Miridae
Geometridae
Lasiocampidae

Lymantriidae

Pr.D
Ph

Ph, D
Pr, Ph
S D
S D

Ph
Ph
Ph
Ph
Ph
Ph
Ph
Pa, Pr
Pa, Pr
Pa, Pr



Noctuidae
Pyralidae
Nymphalidae
Rhaphidophoridae
Acrididae
Tetrigidae
Blattellidae
Epilampridae
Corydalidae
Chrysopidae
unknown
unknown
unknown
unknown
Forficulidae

unknown

unknown

unknown

unknown

unknown
?

unknown

X, Ph
X, Ph
Ph
S D
Ph

S D
S,D

O X X ¥ T

D, Ph
Pa






















