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Abstract

Biodiversity surveys were conducted from October 2004 to January 2006. All organisms collected were from the Alishan forest
site (NF), the wasabi field (WF) or the fallow wasabi field (FWF). All samples were collected using the sweep net or pitfall trap
method, and the differences in biodiversity between agroecosystem and natural ecosystem were compared. In total, 23137
individuals were collected, belonging to 7 classes, 25 orders, and 103 families. Among them, 13866 individuals were collected using
the sweeping net method, and they belonged to 2 classes, 16 orders and 90 families. We collected 5946 individuals from the NF
site, 4201 individuals from the WA site, and 3719 individuals from the FWF. Insects were the dominant class. In the pitfall trap
sampling, 9271 individuals were collected belonging to 7 classes, 22 orders, 65 families, with 2116 individuals from the NF site,
3804 individuals from the WF and 3351 individuals from the FWF. Insects were the dominant class. Among these three habitats, the
arthropods and habitat patterns of the agroecosystem were highly similar between the WF and the FWF; however, the natural
ecosystem of the NF had the highest diversity (0.63).
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Fig. 1. Map of the three study sites on Alishan, Chiayi County.

HFEEE T (Pinus taiwanensis Hayata) ~
=& [FY (Pinus armandi Franch) ~ EL]
B/VEL (Photinia nittakayamensis Hayata) ~
Rl (Polygonum cuspidatum L.) ~ BEiBE3E
(Polygonum thunbergii f. biconvexum
(Hayata) Liu, Ying & Lai) ~ Fitre (Digitalis
purpurea L.) ~ ST (Miscanthus sinensis
Anderson) ~ [ B ([|FRE[#H Z& (Pellionia
arisanensis Hayata) - 5/ #8977 (Rubus
=R = T i}
» FAp B ol A

S A

(Cirsium arisanense Kitamura) ~ 5117

formosensis Hayata)

(Gaultheria itoana Hayata)

(Rosa transmorrisonensis Hayata) ~ E11I/\

N=~

ROE (Euphrasia transmorrisonensis

S8 B (Tricyrtis formosana

Hayata) ~
Baker) - H{E=#5 (Trifolium repens L.) ~
E i & 7
(Hayata) Keng) K H A & & EME YIRS
SRR RIRPE ©

(Yushania niitakayamensis

LLIZ& ik
LIZ5H E LA (23°28'58.63"N » 120°

49'31.87"E) {irjtFrEErbiE T J7 Z IIZEH
MEE 2200 mo ARATIRASHIE B 0 BAK
W AHEZEES 207 556Dt - B—#HET >
SILIEEH > YA By 2380 m® > KA
&) 25 [ - FrE P AR E AR & 2 BRIEEY
40 m iz - &N B E 2k (Cryptomeria
Japonica (L. f.) D. Don) - AR 2 /KA

UL A EARBY S 229



EF 2 BK B R /KA - SR2=/K A
RTyA oK -

it AR (5] G A FHAEAE L% - F
B VU 5 DA BRHER T 5 > A AR - BEARIE
REECAR - BUREN/ VA BEA S ATEY) -
{EL FHIE Y > B BRI /DR EESE ~ =l
T fE (Paris lanceolate Hayata) ~ /]
LITREE & BRI e -
3. IRFHLIZEHERE

IRBFLLZE A R E R E (23°31'12.52"
N > 120°48'52.78"E) fir fraHsk LM » pafa]
HURE BF - BHEE 2100 mo FEHES A
B 2 #E - FEE R4 100 m > T4
30 m - 4A[EFELY 3000 m® - EAIFZRILLAG
(Chamaecyparis formosensis Matsum)
AR HEmIELY 16 [ o P LA ES
MR 2 B8 20 m & Al B phE e
HEMHAET 10 m o PRS2 KRR 2R A]
RAE=FKE  RFAHA/NKE -

3t EARAE R (R B - 5 HA S A
L1Z% > FHEEPYE DUASE ~ ARSI A HER)
[ o A AR 2 RBHIARE - B E S L E
FEARIEY)  BEEAEY LHERES > HE
REEREEL (Elatostema minutum Hayata) -
Pof LR EE S [ LK ERSZ (Hydrocotyle
setulosa Hayata) - HAMEMEIEY) L& #EHEY)
MBS KT - REEGAD RS AT -

113

—RAESE

AV S ENE 2 HERHFHEE
(sweeping) Jisi& = [fapfiA (pitfall trap) -
R AR DYGE B 38 ecm ~ 44 90 cm ~ 1§
£ 110 em ~ £ em® 45 100 {H48FL R SLEHE
TTIRAEREE - N ERRIE (R AR A )
fi— B R > PR RS A RSN
o= NE R E -

230 BERHS=THEHEMNY

UGN A S AR S EEE 10 (ElA
PHHR G - RRAR LR s 3~5 m Fri AHY 50 ml
HeLE (EOEK 3 em - 5 12 cm) TS,
A7 FRPCA 80 ml 95% JFS - AR
% 2 FEE] - BEEREREN Z AP
LA 95% PSKEORFINTEIZHAA » MGG BRI
Flz @ FgitedE - BaaifiE2% Kun (1991)
B Borror et al. (1989) &R » WiEEEF]
HIJBER - BRIV SCER AL F RS I p i B T 1)
FEILIE— R E MR D EE AR RE
(Yang, 2003) - #&jF 41 73 31 £ FF (Chen,
2001) - H {5 ) AE HI R 7 22 QA 4 -
WET RSB 2 S8 -

= BENDm

AT E R E TR E AR Z
VIREIE AT - BLERFTEM AR 12 A2
RFE2H-BFER3~5H -HFER6~8 H -
*ER9~11 H -

UE B EETEE (Shannon’s diversity
index, H’) (Shannon and Weaver, 1963) &t
FEREER IR RS - T EIS 5 R
(evenness index, e) (Pielou, 1969) iEHE (%L
MVSP (Multi-Variate Statistical Package)
220 (Kovach, 1999) ZRi#E{THfEIE: 1 57
My o BEEtEHAR ¢

H =-X[(n;/N) * log. (n;/N)]

n; = 55 i BHERGE

N = FrARHERSEZ 48R

e=Hlog. S S= azikhiz &L

& TR s & RHE R 8 E S Bl 1] 3
5] > R REAEEINEUE R » RZAIN - [EAh
FytbE SR @AY A B IAE R U - Ab
FE 57 Bk AR & 5 A P15 2 B2 s A B ek 2 4]
&l > FH Estimates S 7.5 (Colwell, 2003)
etiEE kst E Jaccard’s similarity index



#*— MELRTREDESMRGERRES BRHEE

Table 1. Individuals of the insect and arachnid orders collected in the 3 Alishan sampling sites using the sweeping net

method
Individual
Total
Taxon Nature . Fallow
forest Wasabi field wasabi field No. %)

Class Insecta EL&:48

Collembola 7&E H 19 33 26 78 0.56

Orthoptera E#llH 5 59 18 82 0.59

Dermaptera #3H 1 0 1 2 0.01

Psocoptera s H 99 39 114 252 1.82

Thysanoptera 2251 H 1 3 7 11 0.08

Hemiptera 2§ H 749 303 209 1261 9.09

Mecoptera £3#lH 1 0 0 1 0.01

Trichoptera E§iH 6 1 15 22 0.16

Lepidoptera fifiH 41 42 70 153 1.10

Coleoptera ##1H 357 590 712 1659 11.96

Hymenoptera F&E§HH 222 324 356 902 6.51

Diptera i H 4297 2700 2115 9112 65.71

Phasmida s H 0 1 0 1 0.01
Class Arachnida #ik4E

Araneae ik H 148 106 68 322 2.32

Opiliones ¥k H 0 0 8 8 0.06
Total 5946 4201 3719 13866
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Table 2. Taxon of the arthropods in the 3 Alishan sampling sites using the pitfall trap method

Individual
Total
Taxon Natural . Fallow
forest Wasabi field wasabi field No. (%)

Class Insecta E&48

Collembola & H 938 2499 1909 5346 57.66

Orthoptera B 3% H 7 42 31 80 0.86

Dermaptera #£§ H 1 2 1 4 0.04

Psocoptera M5 H 43 55 38 136 1.47

Thysanoptera 253 H 2 4 9 15 0.16

Hemiptera & H 104 54 67 225 2.43

Lepidoptera %l H 45 31 53 129 1.39

Coleoptera #{3 H 176 334 468 978 10.55

Hymenoptera J&E§HH 327 308 209 844 9.10

Diptera #{J| H 262 228 254 744 8.03
Class Arachnida BIig4H

Araneae #f% H 119 37 60 216 2.33

Acarina 184 H 9 37 46 92 0.99

Opiliones FifH 6 4 10 20 0.22

Pseudoscorpiones % 5 18 29 38 85 0.92
Class Chilopoda EE4

Geophilomorpha 5 16 21 44 0.47

Lithobiomorpha A& H 1 9 18 28 0.30
Class Diplopoda %248

Polydesmida #5 5 H 0 8 3 11 0.12
Class Oligochaeta IZF4H

Haplotaxida E&[H%| H 9 14 18 41 0.44
Class Malacostraca #EH4H

Decapoda +EH 0 4 6 10 0.11

Isopods & H 42 68 81 191 2.06
Class Gastropoda f§ &4 0 21 11 32 0.35
Total 2116 3804 3351 9271
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Table 3. Jaccard’s similarity index of species diversity at the family level and the evenness of the 3 sampling sites

Plot Spring Summer Autumn Winter
H e N 5 e N 3 e N 3 e N
Sweeping net method
Natural 2.031 0.690 38 2.161 0.721 40 1.237 0.413 40 1.328 0.490 30
forest
Wasabi 1.245 0.460 30 1.945 0.661 38 1.862 0.621 40 0997 0352 17
field
Fallow 1.554 0.560 32 2213 0.716 44 1.755 0.586 40 1.215 0.489 24
wasabi field
Pitfall trap method
Natural 2.190 0.785 29 1445 0.468 32 1418 0.524 15 0978 0.361 15
forest
Wasabi 0.642 0309 25 1.341 0.523 31 1.377 0.508 30 1.938 0.361 19
field
Fallow 0.462 0.175 28 2.284 0.719 36 0.745 0.241 27 0978 0.361 17

wasabi field
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Table 4. Arthropods’ similarity index of the 3 sampling sites (at the family level)

Natural forest

Wasabi field Fallow wasabi field

Sweeping net method

Natural forest -
83.0873

Wasabi farm -

Fallow wasabi farm 80.4604 87.8236
Pitfall trap method

Natural forest -

Wasabi farm 64.4595 -

Fallow wasabi farm 68.9592 86.1216
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Fig. 2. The relationship between the number of arthropods collected and the rainfall in the Alishan sampling sites from
October, 2004 to January 2006. A: Pitfall trapping method; B. sweeping net method.
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Appendix 1. Individuals of each family collected using the sweeping method, from October 2004 to January 2006

Number

Order H# Family #l& Natural Wasabi field Fall.ow
forest wasabi field
Collembola 3EEH Entomobryidae & fApkaf} 17 33 26
Isotomidae Z&ipkasf} 2 0 0
Orthoptera H#llH Grylloidae #EERf} 5 59 18
Dermaptera #3H Forficulidae 1#E45] 1 0 1
Psocoptera s H Caeciliidae Faf} 21 7 16
Psocidae I&Efl 78 32 98
Thysanoptera 23 H Thripidae &jEFR 1 3 7
Hemiptera 51 H Anthocoridae fEfEF} 6 0 0
Lygaeidae £#5F} 241 15 53
Coreidae %155} 14 0 0
Reduviidae #iiER} 3 5 0
Nymph & 2 3 11
Unknown 1 0 1
Achilidae /NEETREFL 187 102 32
Dictyopharidae Sl 53 12 25
Meenoplidae #H7REF} 7 0 3
Tettigometridae fig R 4 0 0
Cicadellidae ZEFEF] 180 78 61
Psyllidae R#EF 2 0 0
Aphididae 1FF} 49 88 23
Mecoptera £#lH Panorpidae §i5F} 1 0 0
Trichoptera E§HH Glossosomatidae & AHFH 5 1 15
Philopotamidae {5/} 1 0 0
Lepidoptera i3 H Sphingidae K} 2 0 0
Geometridae K HERF] 14 32 53
Pterophoridae EFJifft 0 1
Limacodidae #iJikF} 5 0 3
Noctuidae 7R 14 6 4
Tortricidae ¥EEEMRF} 1 4 9
Pyralidae #=fif} 3 0 0
Coleophoridae #ifif} 1 0 0
Coleoptera #%fIH Cerambycidae K4-F} 2 0 0
Lymexylidae f&%&&F} 1 0 0
Elateridae TJEESEFH 3 0 1
Carabidae F{7&F 38 45 89
Bruchidae T4} 67 26 12
Chrysomelidae ${t&F} 5 32
Scarabaeidae £5%ETF} 8 14
Melandryidae &F5KH &R 1 0 0
Cupedidae & &R} 27 3 4
Colydiidae #ELZF} 132 251 189
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Appendix 1. continued.

Number

Order H# Family 4 Natural Wasabi field Fall.ow
forest wasabi field
Cantharidae %EFR} 33 54 86
Curculionidae LE&HF} 21 62 113
Coccinellidae Z(&F} 19 91 137
Staphylinidae [&llaFf} 4 42 32
Unknown #4l1 2 3 3
Hymenoptera F&E§HH Agaonidae 15/ NigF} 3 21 8
Austroniidae JAZHIEFR} 1 0 0
Bethylidae i/ i%F} 2 0 0
Braconidae /|NEE#EF} 36 42 97
Diapriidae $#f4HiEf 29 12 3
Encyrtidae Bk/N&ER} 2 0 0
Eucoilidae [ /& #i&H} 2 0 0
Eulophidae fly/\g&f} 24 39 58
Eupelmidae fig/Ni&#F} 0 0
Eurytomidae BE/S/MEFR} 1 0 0
Figitidae EEHE R} 1 0 0
Formicidae %75} 69 201 175
Ichneumonidae #EHF} 29 2 5
Mymaridae Z/)Nigf} 1 0 0
Platygastridae REREAMfEIER} 11 3 0
Proctotrupidae 4fi&f} 6 0 1
Torymidae ERE/N&EFR} 2 4 9
Diptera i H Tephritidae FEER} 4 59 38
Muscidae Fif} 22 78 132
Lauxaniidae 45iEf} 59 27 4
Empididae £irF} 43 87 56
Drosophilidae F-4fif} 23 65 42
Sphaeroceridae ZFHifEF} 9 0 0
Phoridae ZFifif} 13 3 1
Scatophagidae [5ifEFf} 12 42 7
Heleomyzidae ARfftfEf} 40 92 67
Chloropidae iR 9 0 3
Anthomyiidae {E#EFR} 4 1 0
Cecidomyiidae #EIfF} 503 211 389
Tipulidae K#f} 92 23 79
Mycetophilidae Ziffl 401 355 123
Chironomidae #i(F} 468 9 89
Sciaridae BIHE IR} 913 325 610
Psychodidae #fiif} 495 244 120
Ceratopogonidae #5f} 1104 949 355
Trichoceridae & AHF} 79 130 0
Simuliidae F} 4 0 0
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Appendix 1. continued.

Number

Order H# Family £l Natural Wasabi field Fall.ow
forest wasabi field
Phasmida ff§&H Phasmatidae 7&igf} 0 1 0
Araneae #ikH Tetragnathidae & HlkR} 43 8 17
Linyphiidae Mmif 32 41 18
Salticidae Bikfl 12 4 11
Araneidae §&¥F} 25 12 0
Theridiidae fEgkF} 13 0 13
Agelenidae FikF} 11 13 0
Thomisidae #&ikF} 12 23 9
Corinnidae EikF} 0 4 0
unknown 0 1 0
Opiliones F#1H 0 0 8

Mgk — B 2004 &£ 10 552006 & 1 B » &5 GBS RS HNBERERR
Appendix 2. Individuals of each insect and arthropod family collected using the pitfall trap method, from October 2004

to January 2006
Number
Order H% Family fl44 Natural Wasabi field Fall-ow
forest wasabi field
Collembola 3#EH Entomobryidae £ Bkt 854 2383 1874
Isotomidae F&ipkafH 84 116 35
Orthoptera H#flH Grylloidea TEi%f 7 42 31
Dermaptera *51H Forficuloidea MEiEFL 1 2 1
Psocoptera 1z H Caeciliidae £1EHF 11 6 17
Psocidae mgEfl 32 49 21
Thysanoptera 225 H Thripidae &iEFR} 2 4 9
Hemiptera 3 H Coreidae #1551 0 4
Reduviidae &R 3 5 0
Nymphe & 2 7 5
Achilidae /NEETREF! 11 9 7
Aphididae #FR} 18 12 21
Cicadellidae ] 17 9 5
Dictyopharidae GUgiEFR} 53 12 25
Lepidoptera fif H Geometridae RHEEIRF] 7 12
Pterophoridae EJiff} 1 0 1
Limacodidae ik} 5 0
Noctuidae wIRFH 32 19 46
Coleoptera ##lH Carabidae F{7&:F} 79 124 96
Bruchidae T£F} 11 3 0
Chrysomelidae £{CaF} 5 17 38
Scarabaeidae &%} 0 1 11
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Appendix 2. continued.

Number
Order H# Family £l%
' oo b
Coleoptera ##IH Colydiidae 4HEX&RF} 24 11 66
Cantharidae &R 27 86 154
Curculionidae % £} 9 58 69
Coccinellidae ¥&F 17 24 31
Staphylinidae [E%fla:f} 4 9 3
unknown 0 0
Hymenoptera F&E§#H Agaonidae 5/NER} 3 21 8
Austroniidae JREAIER} 1 0
Bethylidae &4 2 0
Braconidae /]NggiR! 18 35 21
Diapriidae #EfA4MEF 3 1 9
Eulophidae #f/N&f} 11 6 8
Formicidae #£F} 289 245 163
Diptera #§iiH Muscidae ZiER} 11 24 54
Lauxaniidae 5} 0 2
Empididae £EitF} 18 21
Drosophilidae S4fif} 21
Scatophagidae ZE#ER!
Heleomyzidae Hifif} 12
Cecidomyiidae EffF} 56 24 12
Tipulidae Kozf} 1 0 2
Mycetophilidae i} 21 14 30
Chironomidae #f} 16 0 6
Sciaridae H§HERFR} 27 22 43
Psychodidae ffiff} 66 38 45
Ceratopogonidae 5} 37 29 33
Trichoceridae £ Kirft 3 21 0
Araneae #i%H Linyphiidae m#kF} 51 0 5
Tetragnathidae -&fliEF} 21 0 0
Araneidae ¢k} 22 0 0
Thomisidae #E#nikl 6 0 0
Gnaphosidae ZiH#kF} 3 5 9
Hahniidae f&iE#HRR} 9 8 5
Agelenidae EidkF} 0 24 16
Oonopidae gkl 0 0 6
Clubionidae L$#HgkF} 7 0 7
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Appendix 2. continued.

Number

Order H#% Family f}%
’ I\If::z? 1 Wasabi field waI::;)liogeld
Lycosidae JR#ERR} 0 0 4
Liocranidae fE#IRF} 0 0 8
Acarina 1 H 9 37 46
Opiliones F¥H 6 4 10
Pseudoscopiones i H Chthoniidae #FZEF} 18 29 38
Geophilomorpha S8 H Geophilidae SRR} 7 16 21
Lithobimorpha iR H Lithobiidae AR 1 18
Pplydesmida &EEH Polydesmidae {55 EFR} 0 3
Oligochaeta ZF-4f Haplotaxida i [a)f5|H 9 14 18
Decapoda +/£H Potamidae JZ%F} 0 4 6
Isopoda &2 H 42 68 81
Gastropoda g4 0 21 11
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Biodiversity of the Alishan Wasabi Agroecosystem and Natural
Ecosystem

Min-Jieh Lin' and Wen-Feng Hsiao®

! Department of Bioresources, National Chiayi University, Taiwan
% Department of Plant Medicine, National Chiayi University, Taiwan

ABSTRACT

Biodiversity surveys were conducted from October 2004 to January 2006.
All organisms collected were from the Alishan forest site (NF), the wasabi field
(WF) or the fallow wasabi field (FWF). All samples were collected using the
sweep net or pitfall trap method, and the differences in biodiversity between
agroecosystem and natural ecosystem were compared. In total, 23137
individuals were collected, belonging to 7 classes, 25 orders, and 103 families.
Among them, 13866 individuals were collected using the sweeping net method,
and they belonged to 2 classes, 16 orders and 90 families. We collected 5946
individuals from the NF site, 4201 individuals from the WA site, and 3719
individuals from the FWF. Insects were the dominant class. In the pitfall trap
sampling, 9271 individuals were collected belonging to 7 classes, 22 orders, 65
families, with 2116 individuals from the NF site, 3804 individuals from the WF
and 3351 individuals from the FWF. Insects were the dominant class. Among
these three habitats, the arthropods and habitat patterns of the agroecosystem
were highly similar between the WF and the FWF; however, the natural
ecosystem of the NF had the highest diversity (0.63).

Key words: Agroecosystems, Wasabi field, forest, arthropods, insects

* Corresponding email: wfhsiao@mail.ncyu.edu.tw B Re 2 A B SEN: 243



