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(Organic, O) » SEHERIE 106 FEFHBE 109 F=—HAE > 4835 14 @R F— &
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Fig. 1. Aerial photo of Yuanli area. (from Aerial Survey Office, Forestry Bureau, COA)

ERNERKENRERESDZHEMEZME 8



T~ ZHEAHREAVEAER - (B E# > 2015)

Table 1. The definition of 3 agriculture landscape

“ #
B 11 (Satoyama) SRIEAERTVE R B L~ PRELESJ -
Hh (Satochi) SEAT AR
LN

3 (Satoumi) B\ 8O B AT MBI R A RE R B AE RS R
et : F e LR A RER I VBRI RIS 5 L

Bl

Satoyama

Bith

Satochi

B B~ AR A EH S
Satoumi NZHE -

Fig. 2. The rice fields from
different landscapes in
this research.
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Fe ~ BB HUSR IR ] S R A
Table 2. The coordinate and survey period of this study

1=t e =
(Conventional) (Organic or Eco-friendly)

- 24.410, 120.716 (2017~2019) 24.412, 120715 (2017~2019)
o | 24406, 120721 QUIS2019) 24,405, 120.721 (2018~2019)

atovara 24.421, 120,688 (2018~2019) 24.422. 120,689 (2018~2019)
- 24,378, 120.697 (2017~2019) 24381, 120.704 (2017-2019)
P 24,363, 120.708 (2018-2019) 24,363, 120.708 (2018-2019)

atocit 24,369, 120.709 (2018-2019) 24,368, 120.705 (2018-2019)
CE 24.457, 120.656 (2017-2019) 24.458, 120.655 (2017-2019)
(Satoumi)

B ENY) R T AL IR IR - frddny i E DK E PR EA2ME 5 (canopy)
FyF o ABETETEME AT - KR MR e A HEAR - A DA RS KA AR RRER o3 Fs 2
(2E=) - BoREE—BMERHETLEEANE KT > k2D S ARDUE
e HEAE 2 /1] FE Y 180 [ » oK [0 —RETHE Fy— 5w B4 - A AR [0
FIfT—2 » A& — P E 7R B0 @B EEREL 10 AR (EMY) -
(EFHRYER4E BB 38 A7 » 1R 76 207 » 49 H 100 B #VfiE4d ( Bugdorm, 278) -
HUBERYBR A eSS m = i » 2/ DEE 28 (FE ST ) - I
RFEL TR (pest) ~ HEZFAEF (parasitoid) ~ & (predator) ~ TH & (herbivore)
FBHEEENY) (detritivore) » FEE B HYE £ BRI B AV ORE T PR KR RE oK
BH7ERT ARRD FHFHG B EME MRS - AftEattEsllgIsties X5
SR Eaa B A e - AR a(GERrE /ool -
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(HGRER/N)

Fig. 3. Ilustration of survey area of plant canopy; thick dash line means water level; thin
dash line box means survey position. (ps. This figure did not fit the real size ratio)
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Fig. 4. The illustration of swipe net survey scope in the field. (icon from www.flaticon.com)
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ARSZfFE R Shannon and Wiener (1963) Frf tHAVERE & tHE8 (H,,) » FH MG EYE
BT -

H,,, = — z (%) In (%) o Z(Pi) » (InP.)

Hrbn, A% YRS 2 EEEE N RAE(EIEE  Pi=n/N » B AEE | P77 5 48
(B AL > LR > BIREAYETAE SR o 5341 H{s Al Berger Kz Parker(1970) FEH{EHEL
S8 EIEE D, > AU EREEYME(EELS] - H N, xS S S 2 HiE
B (ZERUE » 1999)

_ Nmax

PN
YRR RIE A A R Y SR MRS - R BRERA o [ H, TEE R
NEEEIZRZR BRIER A EE - BRI K A R HEAVEIREEE -
Fi Dy, R B2 AR /KRS O S HHE KR BE R A (R EHATESS 1~2 RERERIGRT) -
RAE FRESIRENELR BN FYE - B E Y eI S
BRI -

Dy

i AR B i

Aalgai & 3 FHEH eSS K AT 140 RIETREY) (42 )(IKIHEE
B pIFIER = ~ RIU ~ R~ TARRL) - HpEMETEHA B Bl BET
sTA 04 R BHIMETTEHA L4 R BAWETE 107 R BEigEfTEtE o F 0 B
AT 68 Bl - mIYIEARE S o Bl > B > HiE > BT EA R EH &)
HRBERAKR (RN VEEERESH BEEEMHeE > HiBtEE e
TrREAR 3 BUETT 1 R - Hrifnk HATEE] 10 B (HIRMIERR} ~ J80RR
IR R RS e H B A A EMR PAVBE SR - H kB EA FH
= MEIRERERE S o YRS DR EER TR AR ARk o W
RESTRBGYIR S AR MR USRS (RIL) TR Es FE AN EE > SR
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BFEEARNEN T » WARE(ERH AR RN R YHEARE - A s =S
HAEF - AENESEENIHTZER BERERD > HikfraEmsas)
HEHREYIER DH R REM:

F= o~ KXW ER 2 eEEY) - 5T 34 Bl
Table 3.The list of detritivores, total 34 families

Order Family H 7 HUMIETT | B E R | BILET | BILER | BIEET | Bigak
Coleoptera Dermestidae E | Rt ()
Coleoptera Hydroscaphidae | #5H | HE KR [ ] [ ]
Coleoptera Latridiidae SHE | deErEst () ()
Diptera Anthomyzidae HEE | NERRE (] () (] () (] )
Diptera Bibionidae HHE | BiR [ ()
Diptera Blephariceridae HHE | AR [ ] o
Diptera Calliphoridae HHIE | R [ [ J [ J [
Diptera Celyphidae HIHE | SR () ®
Diptera Ceratopogonidae | ##H | &F} ® ° ® ° ® ()
Diptera Chironomidae HIHE | Rt (] () ® () ® ()
Diptera Chloropidae HHE | R ® () ® () ® [
Diptera Culicidae HIHE | bRt (] () (] () (] ()
Diptera Drosophilidae HIE | SRR [ [ ] [ ]
Diptera Ephydridae HIHE | EEER ® () ()
Diptera Heleomyzidae HHE | R ] [ ] [
Diptera Lonchopteridae HIHE | ekt ®
Diptera Micropezidae HSHE | fRAaER ()
Diptera Muscidae HIHE | ZuER ® () ®
Diptera Mycetophilidae HIHE | iRt () ()
Diptera Phoridae HIHE | EER ® () ®
Diptera Piophilidae HIHE | BREER o
Diptera Psychodidae HIHE | iRt ° ®
Diptera Scatopsidae HHE | BERR [ [ [
Diptera Sciaridae HEEHE | EHER (] () ® ()
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Diptera Sepsidae G | YEAmER o )
Diptera Simuliidae HE | fiRt ® (] ()
Diptera Sphaeroceridae S | Rk ([ [ J [ [ J ([ o
Diptera Stratiomyidae EHH | KICR (] ()
Diptera Tephritidae I | RER ([ [ J ([ [ J ([ o
Diptera Tipulidae HIHE | Kokt (] ® () ®
Ephemeroptera |Baetidae IS E | PUERIERE ° °
Ephemeroptera |Ephemerellidae I E | INERERE (]
Ephemeroptera |Ephemeridae IR | iRt ([ [ J ([ ([ [ J
Psocodea Ectopsocidae gk H | ShE [ ()
RIU ~ RIIHFTATAES e dk#hY - 51 198
Table 4. The list of herbivores, total 19 families
Order Family E| & HUMIETT | B E | BILETT | BILER | BIEET | Bigak
Coleoptera Cerambycidae B | KPR )
Coleoptera Elateridae BRHE | WDSHER ° (]
Coleoptera Mordellidae BlH | fEEM [
Coleoptera Phalacridae BE | mEER ° ()
Coleoptera Scarabaeidae wlH | emTR [
Diptera Agromyzidae HEE | TR )
Hemiptera Coccidae FE | sk °
Hemiptera Fulgoridae HE | R )
Hemiptera Plataspidae FH | EER ° °
Hemiptera Psyllidae FE | RS ° () o o
Hemiptera Ricaniidae FE | B ° )
Hemiptera Scutelleridae FHE | EER o ® [ ) (]
Hemiptera Tessaratomidae | *F#IH | 7R ° )
Hymenoptera |Agaonidae S 2SI YN o ®
Hymenoptera |Apidae PR E | 2Rt ® [ ) o (]
Hymenoptera |Cynipidae PR E | R ® o

ERth R KRR RE R E 2R Z MR

89



Hymenoptera |Tenthredinidae | BEEIH | HEigR] ® ()
Trichoptera  |Heptageniidae | BH&H | Ak °
Trichoptera  |Hydropsychidae | E#lH | &Calift
FKh o~ ATAFCGHE RS 0 5T 20 8
Table 5. The list of rice pests, total 29 families

Order Family H i FEEAT | Eta R BILET | RILE | EEET | B E
Coleoptera Bostrichidae HWH | REasER
Coleoptera Chrysomelidae | #iH | &Aft&mf ® ® ® [ ) ° ()
Coleoptera Curculionidae BWH | fasaR ® o
Diptera Cecidomyiidae | #IH | skt ° )
Diptera Fanniidae e | AR ® (] o (] o
Hemiptera Aleyrodidae FHIH | kydat ® [ [ ) ° ()
Hemiptera Alydidae FHH | GRS ® [ ® [ ) ()
Hemiptera Aphididae FHIE | EER ® ® ® [ ) ()
Hemiptera Cicadellidae FlE | R ® ® ® [ ) [ )
Hemiptera Coreidae FHlH | SRR ® ® ® [ ) ° ()
Hemiptera Delphacidae FHIE | fead ® ® ® [ o ()
Hemiptera Lygaeidae FHlIH | B ® ® [ ) ()
Hemiptera Miridae FHlH | B ® ® ® [ ) o
Hemiptera Pentatomidae FHlH | R ® ® ® [ ) o ()
Hemiptera Rhyparochromidae| F#H | #=ER [ ® ()
Lepidoptera  |Hesperiidae SRl | FRIER ®
Lepidoptera  |Lymantriidae SRl | SRR ® [ ° ()
Lepidoptera  |Noctuidae Rl | R ® ® ()
Lepidoptera  |Nymphalida SRl E | e ® ® ® [ ) °
Lepidoptera  |Pyralidae [ sei S CL 7 ® ® ® () ® ()
Orthoptera Acrididae HH | ER ® ® ® [ ®
Orthoptera Gryllidae HH | eRER ° () o ()
Orthoptera Pyrgomorphidae | E#H | &&f [
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Orthoptera Pyrgomorphidae | E#IH | #EEHIER ° () ° [ ) ® [ )
Orthoptera Tetrigidae HH | ZEr ® [ () ° ()
Orthoptera Tridactylidae HidH | #igR [ ()
Orthoptera Trigonidiidae HllH | FEER °
Thysanoptera |Phlaeothripidae | #3H | E&iER ® ® ® o )
Thysanoptera |Thripidae S | &ER ® ® ® [ ) ) ()
TN~ ATHFEARER I aE - 5130 #
Table 6. The list of predators, total 36 families

Order Family H & FEEAT | Eta s BILET | RILEH | EEET B E
Araneae Araneidae PR E | kRt [ ] [ ] [ ] [ ] [ ] ([
Araneae Cheiracanthiidae| #kH | 4L2&#RF} ® ® ® [ ()
Araneae Clubionidae SR E | SRR o () ° () ° [ )
Araneae Linyphiidae gk E | AEPR ® ® ® [ ° ()
Araneae Lycosidae $RE | SRR o () ° () ° [ )
Araneae Oxyopidae Bk E | SRR ® [ ® [ ) o
Araneae Salticidae HRE | BhikR o ) o () ) °
Araneae Scytodidae Pk | LR °
Araneae Tetragnathidae | #kE | RHEIERE ° () o () ° °
Araneae Theridiidae ALY S L ® [ o
Araneae Thomisidae SR E | EERR ° () ® () ° [ )
Coleoptera Carabidae B | BfrER ® [ ® () )
Coleoptera Cleridae BE | FAaEsR [ )
Coleoptera Coccinellidae BE | PlER ® ® ® [ ) ) ()
Coleoptera Hydrophilidae | #§#1H | Faafl °
Coleoptera Staphylinidae BE | Rdak ® ® ® () ) ()
Diptera Asilidae S | Eaick [ )
Diptera Cecidomyiidae | HEllH | Hf ® o
Diptera Dolichopodidae | ##lH | &REICE o ) o () ° )

ERth R KRR RE R E 2R Z MR

91



Diptera Empididae HE | #ICR o ® [ ) (] o ®
Diptera Lauxaniidae EEHE | R ° ) ) () ) ()
Diptera Scathophagidae | #3H | FEER ° [ ) [ (]
Diptera Sciomyzinae Y | JHMER ® (] [ ) (] o ()
Diptera Syrphidae HHE | eirER ° ) ) ()
Diptera Tabanidae HEE | R ® (]
Hemiptera Anthocoridae FE | ferER ® o [ ) ° o (]
Hemiptera Geocoridae FH | KIRRRER ® (]
Hemiptera Reduviidae FE | EER ® [ ) [ ) (]
Hymenoptera |Formicidae PR E | Rt o ® [ ° o (]
Megaloptera  |Corydalidae R E | AR )
Neuroptera Chrysopidae ARl E | EieR [ ()
Odonata Aeshnidae e H | 2EER ()
Odonata Coenagrionidae | 5% H | 4HiER} ® (] () ® [ ®
Odonata Libellulidae IS H | BEIER ® (] )
Odonata Platycnemididae | #5¢ H | EEER ® ()
Orthoptera Tettigoniidae H#lH | &R (] () ®
TT AT SRR - 5T 235
Table 7. The list of parasitoids, total 23 families

Order Family H 74 HUIETT | B E | BILET | BILER | BIEET | Bia
Diptera Pipunculidae HIHE | R ® () ® () ® ()
Diptera Sarcophagidae S | AR o () ) ® ) ()
Diptera Tachinidae HIHE | TR ® () ® () (] ®
Hymenoptera  |Aphelinidae WS E | 0 NageR ® () ° () ()
Hymenoptera Bethylidae Wi | Eefiert [ ] [ J o [ J
Hymenoptera  |Braconidae 52 1SN Lo R (] () (] () ® ()
Hymenoptera  |Ceraphromnidae | Bl E | 47 E 4R ® ®
Hymenoptera  |Chalcididae fESHE | /Nt () (] () ® ()
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Hymenoptera  |Diapriidae M | SRt ®

Hymenoptera  |Dryinidae Ml | iRt (] [ ] (] (] (]
Hymenoptera  |Elasmidae M E | R NgER} (] () (] () ® ()
Hymenoptera  |Encyrtidae FEHE | BNt (] () ()

Hymenoptera  |Eulophidae Bl | RNt (] [ ] (] [ ] ] [
Hymenoptera  |Eupelmidae FEsHE | et ®
Hymenoptera  |Eurytomidae B E | BEE/NER} ® () ® () ()
Hymenoptera  |Ichneumonidae FESHE | dakdft () () () () () ()
Hymenoptera  |Mymaridae FEsHE | SNt ° () () () ()
Hymenoptera  |Platygastridae fEsHE | EERE AR [ (]

Hymenoptera  |Pompilidae REE | ki ()

Hymenoptera  |Proctotrupidae R E | 4befl [ ] [ ]

Hymenoptera Pteromalidae P E | S/NER [ J [ ] [ J [ ] [ J [ ]
Hymenoptera  |Scelionidae M E | AR AR} ® () (] () ® ®
Hymenoptera  |Trichogrammatidae | B H | FRIRIEF} { ® { (] (] [
Diptera Pipunculidae HIHE | GEEER (] () ® () ® ()

R\~ A ERGEEHSR A ESIRE R R (ST ER)

Table 8. The summary of family of different arthropods group in different cultivation landscape

Satochi- Satochi- Satoyama- Satoyama- Satoumi- Satoumi-
Conventional Organic Conventional Organic Conventional Organic
T E=RUgSL HETF HiEH HIEIET HSA
Detritivore 2 2 27 24 17 17
Herbivore 11 5 16 8 1 3
Pest 21 24 23 26 16 17
Predator 26 26 29 30 18 17
Parasitoid 18 17 19 19 14 14
total 98 94 114 107 66 68
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Table 9. The total specimen number of Araneae in different cultivation landscape

SRR ALESMRRL DU IMERR ORIRRL O SRERRL BUERRL  RAIRRL  ERRR BENRR

Satochi-Conventional

1T 76 12 5 12 7 11 4 96 1 21
Satochi-Organic
B A 119 15 4 15 3 37 3 134 1 29
Satoyama-onventional
18 63 2 4 14 11 69 9 170 1 38
Satoyama-Organic
B 41 2 9 11 3 62 9 142 43
Satouml—\goiv/ejmonal 73 1 ) ) 3 | o1 |
BURIEST
Satoumi-Organic 3 4 4 7 3 4 39 6

HIAT

7> R A S 8 H s R A R 2R ERREAL - HKRE— ~ IR
FESALBUE YA R M 4F 2 3AH SRS, - INELEER— ~ ZIHEAEMS T - &Y%
PRV RERY R (B 7) - BREmS - —  ZHFIDeAEEMEE(LE - BITH
& BV HER Y SR e EE AR > B P Y SR e i
107 FRERYA[EIM S N RS AE Y SRR RS B R > ELE R TR &)
RSN > DL 3 Y SRR SRR E AR - LRSS - B
HBRISER R -

SR = FRVERL > SRS BITEEER IR (1S - BT~ [B)0) o AR EERE
HT& R A 2 BRI S e B s SRR R R RS B s E A& T
FErE S S — AR 5 H BRI RCGE IR 9 A MRE Rl S HYEE ARG - gt
BB IR BB EIE R IR B - (5 B A S VSR R R RV
& (CAEVEHET ) - RUARERUEE R IR RAAS I H A PR S A Rl 1T
EIE - DU —HAMERYIE RSB (F A RV SR E - /AR AR - BE=(E
g HAPERIRES RS S Sy BE T A L P SR R R LR A ARE

EL#R H, K Dy, Z YRR - BT RSl (52508 > 1999) - SR EAHE -
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Fig. 5. The Shannon-Weibner biodiversity (H,,) of different cultivation landscape. C means
conventional cultivation and O means organic cultivation. Different kinds of bar present
different experiment site.
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FHMEFIEERIE > £ H,, [ (RRER) K - S ESYEEIER0G - HilR
HER > SR ARF B Ry R B OS2 - TR B B R A L AR B B
A HRRH EEHIRAARE I - HEEY) SRR - EEE5EE
T CEDL) -

ARSI DASEE > A2 [F— s NHYERAT & - A PR DT7% - e
HAMZEMERZER] > CEE @R BRI - B A iy skt & A 40R £
st EEEING H RO - Bt ayER R RN A - i A S — Ry =
EXMGEEHE - ERMEEYZ R R EREr RIS RRE > TER AT
SR (BREFAEMT ) S ] DAY IO HE & £ V) S A VR HL 3 I - Ay A= RE AR B ThRE (R R
5 0 2012 5 HR%E > 2019) » [ERF - R R SR & A B 1T BA 239 — TR i A — 2k
EREER > MR AR > el Re B ARER P ETRAE AR A SR S
Bl& = A RA R S E YRR E E R A RR R -
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Fig. 6. The dynamic of H, in different year and cultivation practice in Satoyama landscape.
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1st cultivation period 21 cultivation period
SE—HAfE B _HE
BsETERE s 35
Satoumi-Conventional 3 3
2.5
2
st 15
1
05
1]
6
35
EEERE—HE
Satoumi-Organic :
25
2
Haw 15 -
1
0.5
0 0 «
1 2 ER 5 6 7 8 1 2 3 4 5 6
Survey time Survey time
—p 2017 com-- 2018 2019

&)\~ BEUBHE TORESEE « FEAEE R s =0 H,, [EEhREE(E -

Fig. 8. The dynamic of Hy, in different year and cultivation practice in Satoumi landscape.
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The arthropod biodiversity of different rice
cultivation landscape 1n Miaoli

Hung-Ju Chen'*, Chi-Lun Huang’, Jui-Sheng Lai', Chia-Yu Lin', Chi-Wei Tsai’,
Su-Jein Chang'

! Miaoli District Agricultural Research and Extension Station, Council of Agriculture, Executive Yuan

2 Department of Entomology, National Taiwan University

ABSTRACT

In this research, the survey fields were located in Yuanli township, which is the
most important rice production area of Miaoli County. Yuanli township is an enclosed
production area at delta plain of Daan River. We surveyed the biodiversity of arthropods
in rice fields in 2017-2019. Based on 3 kinds of agriculture landscape- Satoyama,
Satochi and Satoumi and 2 kinds of rice cultivation practices- conventional and organic.
The survey was conducted biweekly in 14 experiment sites. There are 140 family of
arthropods recorded. The biodiversity did not showed significant difference between
two cultivation seasons but the overall biodiversity was Satoyama > Satochi >Satoumi.
Also, when the yearly biodiversity decreased, Satoyama landscape showed less change
of biodiversity which means the ecosystem is more stable. The flower strips at field ridge
and the cultivation practice may be the reasons that there was no significance difference of

biodiversity between conventional practice and organic practice.

Keywords: rice, miaoli, biodiversity, landscape, arthropods
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