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EALRGE AT FIRNES R SR 2 » BUE R K B FEN N - R I AT 3 & 1Y S #E
B A6 Y FH S 2 B S R S » R % PO OB 8 RO R 2 - sk N B AT
H&E 2 A E e ftAl T B H 2R A £ RRIIAE < ££ 2020 4 6 H £ 2020 4 10 A
5 EF P AR & LT 4 WA > SHERENAFERE 3 [HFHEERER - BRCEH
BiRE T LR EBEEY)E 5 MEE ML R &R A A - o Ry % =
BEE ~ e BERREL - BREFEL - AR FOMNE - AEEREERET
SUEREIA 64 - 17 H ~ 106 B} » 3 14,645 S g[S - K E&40 (Insecta)
JEERAE 13,983 S {HAG > BB 11 H ~ 96 Bl - DI H (Diptera) Fy i % YRR AS
27.8% » HE I H (Hymenoptera) (20.6%) FHAREH W H (Coleoptera) (19.7%) °
B (B #S B & (individuals) £ % 0972 T Y 18 A & 3 B # 508 (Chironomidae) »
HEE T Y EAYE A H R (Formicidae) » F S R 20 5 & % 2 @ H &R
(Cicadellidae) - &8 & &5 5t 35 B (E W) Jeg 0y )1 (5 48T 8 84.6% » i L B2 P 7
i 47.9% » R tEBEE R R s 0PSBV DUEYIE KT » TR EE R
/) o ZREREEAE R 2 AV S RMEEHER S - BB E 6 A (& /
—HATSIF U ) e > 0 8 A (B / —FATS/FHEML ) A/ (B % HAIZ B
RS 8 A% > 6 H (MG / —HARIEWHE ) & /b - 1 &2 2 S B i & 2 i ]
DA E = S AE R - AR N R & B [ #R B 0 ~ S E e m R e 14 - AR RETAE

1]

SR A LRI N S
2 IR LRSS S T



BERBSTREENTHEYEREE  HeETBRERZNERARREE - &
EEEH A RS AR 5 - HAERA(FURERTIE I 6 H (M5 ) R th AR AR R
W G BB - RARIEE ZERIE 9 B (B / ZIIffEA R ) R B E B fIY &
= e A REFERARMAVHEEFLAGT A 4 EFGNERERE 2 -

RHSH o « $5H (Grassland) ~ E£82fH (Insect fauna) ~ A&#% %1 (Biodiversity) ~ 4=
BETHEEEE (Ecological functional group) °

‘

=
ll

AL R AT AT SE IS R SR 38 22 - PO FRORIZ ARG I - DRI LB AT 3 8 By 2 B
#h B da HAHE R R G EE R - HATREE TR R R G R E R E
EEES BT AR B A S BRI & - N2 SR 8 B E R (o R 2
HE BT HE 2 > ARG 2 A0 2 H 2 AT A RRIHRE © 5T % SUBIRE KA
Sl r e AN AT R A F Ry B s T RE B o Rt IR ik R A I b S A R B D RE RS
AT ERT » AT TSR R B2 R e BT s i Y B s B R A & > R F SR E R
A E A R E T R B S R AL - Hr T IE T H & R S AHE AR BE - SRS
RE &y B H A B B % B aa DU RERY > WiiR (R B BRAY A RRINAE - A E vl e B
FEIETRCK o AT P A R > S8R AR B R S A A B AR R AV

TKReR fEL R A 3

KiEE2ERERNVEREY  ~MMEEERREE > EES - W HHEBUS KK
SEAEVINER: - @REHEE R 82T » KA HinE ARyt i 315 - 12
HBEA FELEY R AR SN AETE - BENEN - ERASKEL > FFE
MR RHEENEY) (TE3K > 2013) - BEA T EBUFEBIAMESE - AEEE
FEAEEESNEY RN > BEREEARED 2R AR AEREREEIR - NS
HERHE S I SR BRI R Y R LR B BT BRI T a2 — - R EEERRE
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A WERRKZEI - AR L HY /KRS B 2R BRI 78 5 i B2 i A S R
o FRIGERSEM YA R ERE R 2 > tRINCE S PR E B EoR R %8 > H
SR EITKREH & 2 > RERR BT R H RV AR IR - E R A BRI T
AYE ARSI > IRIBARE FHER T > BRIV EFBSHIE R 2 B E A
MRHRCE » HAEVEAEYIZ GRS (grasses) ~ AR E (graminoids) ~ FHEEE (herbs)
KB /ANEAR (dwarf shrub) » 3T HIBUFHES) " SRR ERIREIR(LEMGETE , - KIEA
AR HE R RN R - BEE - FEIOR - Jefs » ORERE - HHHEE
BRPTE - BfE - BREVMFEAFERBEEA RIS Z(FEY) - EREERFHE
VIZBEMERRIIE & — BRES - HATR LR R BERRE R ED B E - B
SN R HY R RE T 45 2 HH DK R R AR B -

FE (M Py B4 E iR

A ¥)FEEE (Bioindicator) ZI5 3R T MRAEY) ZREMERY J7 0% - FIRIATE Iy " &
R " 202 " B " - e e MeAEFT  RIBHEHE Y S BT 8y — & IR
(Andersen, 1995) » FEAEREMIZE T » DUAIFE IR ARG 42 A& 1 #Y+4F (disturbance )
g (habitat) =R AHE RG> & T ZREEYSEMENEERREK - K5
tE T HEE&AYESEES - HREES HREBINVKERE - 5%
REUNEARRDE L EEEACEREENEY BT (Greenslade et
al., 1984 ; Rosenberg et al., 1986) - f£/KIR IR0 F Ay E F 28 S84 » {HAF R
IR RE S Al 2 BRI 25 A RE I e f] SR 4R A B WM R = & T SRS AR M i ) e 1 s B K
BimaEgEe (Wike er al. 2005) « SIMEFHEBIYI RV DAAETR - o] E 158
VEFERIIEE (Kevan, 1999 5 Majer et al., 2004 ; Koivula, 2011) » KPGFEEGEEREDT
FEu] DUF P 8 AR BRI 1R A 2R T 48 - 26 - RE - AW DIENRE ST
% (Brown Jr and Freitas, 2000) - Wi ¥ & fH B 5 & A B S 8 B S A v 722 2
(Agosti et al., 1994) » HIRTEZ EDRE » DIREFFSEBHE AR € 5T K
I BT A R A S A 88 B M PR AE VB Y AR W FE AR (Agosti er al., 2000)  4EFRFAEY) 285
MERYEIYZE R Tk ERRE - R 207 3 BN 2 H M B A Skt 503 18 Sk B Rl 7T



DRt AV ERVGRT > B miat s 7 REY S Bl et AR RE
LUK 2 ¥y g o BIADIE FIAD A & BE A 5 [ 21PN E I gk - 3 H ¥R IR A B
SR G (PRI > 2012) -

Ea L REDIRERE

REETAEEUYEEER - @5 DUEHUEREEERKE - BYYiES
PR I AT B T R S — (B ER BT A S E) - P DLVE R DhRE R ARER S - B2 H
At ER R E R AV ENY) 0 LR 80 EE o N R aR IR AR ERE EAY A
ISR RN B AR I E RS - HEE - t%ﬁﬁmﬁ%f%qjﬁéﬁ—ﬂﬁ’)?ﬂ%@ﬁﬂ
B B2 [ o AR 9T © AT AERE AR ET AV SR EHKR T IR E EE -
A4 RETHBERF (Ecological functional group) /25 F: L) fd g BA — R DIy A R8I
12 BCE AR AR R i B LAY A 6 - DRI (0 P B R P S R By = e AR RE I B AR 7 5R
% (CRS, Competition- Stress-tolerant- Ruderal) - 8 977 % 55 15 4 G K7 FE 43 By iy =28
RETHRESART - WBR (Stress) RERZMWCAME S E T E G 2% 5 BE) (Disturbance)
[SZ 75 ol A MY S RS M RS it 5 328 5 385+ (Compeetition) 2T RAJ Y 58¢ BRI (% - T RFIE
Y4y B4 & (Ruderal) ~ i3 % (Competitive) DL i 755 B (Stress-tolerant) =554
RETCRERE - MBS =R R IR R B IR BRI 05 =0 DU B R R &8
BEHZH B EE B (Hooper et al., 2002 © Andersen 1995) 5 25 [V dok 4 25 #k B 1) £ 75 W1
ok~ phak - HiE - IBER - e MIBIRE A VB IR TERRAY) 0 A A TR A
V2] DU B R AH R R O & 3 H E AW IRR S E E AN b THEN e EE
EREANTERLIVRE ) - IR A RIRE RV E R EE N R 8B B MR O & IR F S i
Bl IR K £ B DU & 07 N e YRR IR B & - o i PUREDRERE » IR B #
BlE#E - REE - HeEFUE (RAL) > 2013) - fEHEERE PR E&IhRER 2
DAHAT BB R B3 (45 » VIR RIGThRE R & 0 BIEY MR EE ( FZLURAR HEl
fEFERERR > Pests) ~ 8 (BH1CILHIEYZ2 ) - Pollinators) ~ FEE & ( IJEARAL
Rz HAth 5 - Aha 4R} ~ fIEEFR} > Graminivores) » KAV &E (M HE
/N A HEEN Y /5 £ 0 Predators) ~ BEEAEE (KONEBFERT - FHE1E G
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WEE EERTE ESE T - Parasitoids) ~ PUEPITE (2 5 IAHKEE HRIVERE - 1
oY B R BANAE S > Neutral species) » 77 bA ENTREIDAERE (SESRIT » 2016) ©

{ZE S UARES

o A W RF 5 B Y B2 AL R AR B P Hh B R R st R M it TR R AR
] (Poaceae) ~ ERFEE (Digitaria) WEAE I (Digitaria decumbens) > 51 {4 E
Eei B AR - SR W R/ INGY TR WA o L L o S e it R Y R LA S
LB (P9EEL (D, E) R ={Efr ¥4 B (RAEE (A, B, C) ([E—) - SHA&ER 2020
6 AE2020 4 10 A > A Bt 8 & B & A 1T DU OB ER > o il 6 A (IRE / —
WIREIEUCRE ) ~ 8 H (& / IR EHiR ) ~ 9 A (B / ZBIRE{EAER ) ~ 10 H (BOK/
ZHARAMEHRTE ) > AAERE N ERE 3 (EPH AR - KA S (A R RS
LA GPS Efir -

[ — ~ B2 A LR LR A B uth 2 R A I N o [ {18 ot ot 2 57 5 48 SRR S5 22 B (7Y
HREL (D, E) B ={EALHHr B ( RAREL (A, B, C) » Aol £t BURH R sth B AR s R 3 -



EEREWARE

o {18 5 A5 R G T 1T MR B e B 8 W R TS A R M AR L R R A

ik R R R B g S E (Pitfall trap) BLUEIELIPRSE 7L (Winkler

bag) ; EY)JE %L & &k 5 & 7 A K e B K R #5554 (Malaise trap) ~ i 4474
(sweeping net) Big B EE4KE (yellow sticky papers) ©

Hm P A BEBE: ¢ AT LUEE 20 em ZIE AR EEN 4 HAE 0 Z%E
1 {&l 50 ml HYEREEECE (O 2.8 * 11.3 em) BEEAE £ /g 1B RSP > VR
HE LV E N EE 30ml 75% JERE 50 ml o A EE AR GRS B — 4H 3t I 4L XA B
FICOEGERARL 3 K -

VEBELRIRASE (I ) s AUEA I AN~ R Y B AE A FR IR IR S TS
7 BEFEEEEN LEEREY G LNER BT ERNEE B
DAFB 2 BUE 3 T U - EIAR S Pt R L 8EE (— AT 18 ) - B3
B DAZIe S G P [B] Ak » S L ER B T ST R P B 48 S8 R B R i 5 B B T
R AR A R TR BZ R B > AETLA N AR (mesh sack) [N - & LS AITER A FE LS
(Winkler bag) T &K 1770 CIEEF M > PEEESEEIR LR 4SS 75% i
Z RN o FHEFEE B | AFF L EE > FEEELS (Winkler bag) M 7 K -

BIHMEAEE (B =) « SRS IR (BT1002) » ZRERIFRIBTE G ERTTE ~ TH
e JE i) R I B2 g RAT 7 [ R E L B > 5 — (PR B A A B AR R

— (B IRA - DL 75% BB IR A » FCEERAE 3 K -

fiiid : SEFEERRE R 50 ARZEMG D - L7 30 MERA - PRI
BEI AN LN F AR A EYIE (4R AR ER % » IRMEIEBERK S 50cm
HLIZE 120em - FFEERE & 90em » FRAEE | X

WO (EWN ) : SEFEERE 3 FREORK  FIEEHE3 K -
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[ — ~ ERHE(L AR AV HE48 (Winkler bag)
(A) TBERIMBL  (B) TEEERNER (4 {l]) RS+ (C) A TELRAL T -

&8

o N 136 B0 & 105

=
S

|t &

B =~ HIE FE48 (BT1002) - Y~ i B -
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Fe s ARG B D e o

A AL S A S BR AR R Y R s AR A ) B E BRIV B AR 0 WE DA REBERE G DAAT Ry
AREIE R & IR - BCEM I R s R AERDIERE s REEE (MEYRaH
oy Ry E g AU H & & BRI U HU & & > herbivores) ~ #%873 (#HACIL AIHEYIZH)
Pollinators) ~ REVIRERIH&E ( D& HAl/ NS HESIY) & £ > Predators) ~ #E
FAEE (ROUNERE R T - &t mE RN FERE £IL 1T » Parasitoids) ~ 1
MYt (2 RIS BERERRE > Neutral species) F LI E L RRTHRE RS
73 B ET B A [E] 38 A A & B A [E] 51 2R 6 L i DO RE BF BE IR A5 ARy 22 5L IRIB AN & R il
TE & SRR BRI R R T T U B BE R 0 8 MR T B Ay B &R AHAYAH AR
AT R s B R A I B A RE DD RERE SR AE R 0 A (— ) BFERAEM B BRI FE %L (Shannon
Index ~ Simpson's Index ~ Pielous's Evenness Index) 477 bL# A 5] 38 A& A% & B A [E] 5
THIE R BV SRR () BREMOVHE IR PLBEE 734 (Cluster analysis)
LA [E] 58 & 58 1 2L aa B R 45 i LA (DU - W0E AR A1 3% R J5 70 1 (Contingency
table statistics) DAy Afre% ZRHY B &k L REDNRERFE EN BT S o A st i R & D BE R 4R
fk o DA AR St m] F2 it 2 A= RETORE -

R
(—) WHEHE S

oG mE N E R S SR E R EEREPLHIE o4 - 17 H ~ 106 7
I 14,645 EMAMIYER (BIERSH - WP - HRE - SRARERH) -
Hepgs LR &4 (Insecta) i Z(HLEHE 95.5% » HRZK 4 (Arachnida) 397
EEAS - R4 (Insecta) SLPRIE 13,983 G {HAGREE N 11 H ~ 96 Bl » Ho DI
H (Diptera) A ¥ & 5| 17 Bl 5 %15 27.8% » H X B EE I H (Hymenoptera) 20 Rk
20.6% » FHEZHW H (Coleoptera) A 19 BHb 19.7% (@ 7 ) ; {EESE & (individuals)
DL H R 2 (G4 R 21 38.2% > H o W DL H # (R (Chironomidae) {5
% %0 B9l H (Hymenoptera) il #5 % & J& XAk 14% H of DUg #} (Formicidae) f
Bl H AR - 2 & AIE Wl H (Hemiptera) {EEGHIE 7.6 % - 7 H EER
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(Cicadellidae) AIIJE EZAYRE o DL EE & 41 FF 45 o3 A 18 B A0 g 5 it B2 e A 4HL IE 45 8
o AES H P RAVEH (family richness) B1{E#S ST (abundance) £ I IIELERE LA
HBAZEME (p < 0.001, x2 =286.3) » HUnAE )R H RIS YELERE L2
BRI REMERY AT G AL - Forh DU H R 0R) ~ Il B 8RR e - H B RLE
S B EE R GSRER R h AR RV HERUE -

( =) PrEhhai & 7 AL

AP R AR 4R T DLS ER S = PR AR B = P BR SR 2R R SR B th B A P 4R Y 83 35
(El7S) » sFE 48 H first-order jackknife #7)f& {LET 142 f1 chao presence/absence
Yrrd (st ahaR - o0 Bl il Et rE EA FL A B s LRI H 49 R 102 B - ATUREY AT A BB
P RE PR AR B B S it B ER ARG T R R B H 2 96 RIEAIEH BT RS (E 102 R > A
R~ HORIR AN ~ SRR RIETR - MEN - W ERE A (ERERER R
AYFREE > SR DU — PR DT VA PR R Bt AT i S st st e /Y R ED oy W07 - W RES B H
it BREE T A RE PR ER AR A B 57 B Y L R AH O AET -

YR MR 4 73 T DS SELSEIER (19) BLERS MY (341) RS  FH4EH
BEER (56) » (0 @EARHIIGE S 1 HEL S (8183) (F—) - HIREHRS

$¥H, 19.6%

iE338, 14.0%

®WA, 27.8%

+3H,7.6%

BEA, =521=H
WiH, 38.2% 22% N E=

75 ~ WALIR R % B AR - () R BT (SRR L > (4 ) B
4% B R -

#3388, 20.6%
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ERSREE
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20 |@ ’,-.:;“‘.f ° 21
0
0 10 20 30 40 5 - !
HRESR

[ /S~ B2 i LA B 3 2 AR A LR PR AR R Rt

R 2020 F 6 AE 10 A tHEAE RS /7 A LE#

TEEEERE TEY @

HETFE 4G

A | EEEL B4 R4 = EAhAR
{1 e e 1339 341 2085 2035 8183 | 13983
FHE 41 19 50 56 54 96
RIS EE 42.7% 19% 52% 58.3% 56%
R 46 81
RHEHEE 47.9% 84.3%

R BRI (e (P ABR BB ) BUEYE (BIRE - A RE O
AE ) MR AU - GRIFY) ERIYITE S Y TEE 84.6% - il R fE L
TN R B b B g A R A I EYIRE % IR sy £ - R RE R IR Ry i
PR By R B A R st R A E I AV ER B - R RER A A R R R R R

15 47.9% >

PR IEHY B Eir /D o
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(=) P ZERELEg

i LA A I R AR IR T /7Y 2020 4 6 F F1 2020 4 10 HA > {H[A 2020 £ (BET
L) RVUH - S5 FHE 3 A ath e 1 B AT S R AT R (R YRS AR > o Bl R RS (R Y —
WAPETERL 2 HIK 3 A0~ ffE S A A - Ui 6 H M) - ZHIfEREIL 7 AJE ~ 1iFE
10 A4 ~ Wi 11 A A) o SREETURIFIHARZ O Al R 6 A (MF / —JHREYE ) ~ 8
H (B ZHfafemEie) ~ 9 A (Bk/ ZHifEEAE R ) ~ 10 H (BDOR 7 ZHIRE B ) -
DLAER) 2 5 M 53 A R B AR ot B a6 A > P 22 300 L 25 R SO A SR A it 22 B A 2
A EEEFRS (R > HPREWEENS > 6 A (EF/ —JHREEWE) &
ZET8F 81.3%) - 8 A (& / _HARSEHREIL ) s/ V& H 52 F (54.2%) & {E{E#EE
(Individuals) EAIEIRMAREG: 8 H (B / “HIRE(EMI ) &2 H 7571 SR HHR
&6 B (5 / —HEENRE) &0E 1962 B - SHERBERS H (E/
FEESBL ) HYRE % - B 2152 (Shannon) ~ 95 fEH5E (Pielous's Evenness) Ryfz(f -
Mo A (Bk/ ZHiRfEAER ) AIEIRBHEE DB TERTIREE -

R MR A Z RUERB AT B AR 220 (FATF ) BB I B s B Y 2 AR = 5 (B2
FRZRRVERLE ~ AL RN RRIMEEGE )

ez | e | g | aoem @k;g/?m%)
BRI/ R 5 R 78/ 81.3% 52/ 54.2% 57/ 59.3% 56/ 58.3%
{E 588 (Individuals) 1962 7571 2319 2131
Simpson (1-D) 0.855 0.700 0.867 0.781
Shannon (H) 2.626 2.064 2.609 2152
Pielous’ s Evenness 0.180 0.154 0.243 0.156

* DHEEEIIRIE (96 F) ZELBT -

RN T R ~ DRSSP ) 50 78 @ B A S it AE0 22 28 L s A ME 1T R A
Fe g (A BE# (Individuals) EE/REBINELE 8 H (& / _HWIR(EREL) 127+ A Frig
RS P)TER (richness) AE(E 8 A (2 / “HAREIEREL ) o T EE o A EE AT



A% BRI P &= 2 [i] P LSRR = FEAHRE (v = 0.03x - 45.662 > 12 = 0.9136 > p <0.05)
HADBRETIN TR LR fE P B A IS - B R R (') -

20 200

8000 200

80 180
7000 180
= = 6000 e
60 130 140
120 5000 120

50
40
30
20

P |

6 (I%5) 8H (%) 9H (%) 10H (FkK) 6 H (I 4) 8H (%) 9A (k) 10A (FK)

0

Y e—EER R e— P e— R (] — T — cm— L

100 4000 100

& 3000 0
60 60
- 2000

20 1000 20
0 0 0

R T%iﬁ.%(?ﬂnﬁp VS BN ) B E R B RO B s AR (0 ) B EE () 1Y
%

(=) HEHERERELLE

8 B R M ERGEE AU(E R AR & KNG R R o L - ER =B A A
EE (HTEEL) (A, B, C) IR {E i @t B AR EA 5 22 B (FETREL ) (D, E) > &iFl&
PREBE AT /KRG - BT DABCR B B ERR A e 22 52 « AR A Z WA S Fr e B
ORI & B35 EAREM - HAHAAHELE  B& C - E KBARMEIECE M
BARE A 5 KR D R BRFAE R M S5 B A K E o FIHEY SRR S frtbi R
[E RS A I R B Y SR e R DIESFIFHE S MEE (B) A (64)
IMEE> (D) Ff/b (47) > (E#GEE (Individuals) BURESS (B) Rk (4740) > 3%
@55 (B) Fym/b (1465) o DUEYI S BEMEFR o I tR BELAT A SOt R da 4518 > P2 &
a2 BEAVZEERT (=) ohERBRESS (C) ARENEY LN
IREE > 2E AR I 5L (Simpson) ~ HEFEE (Shannon) ~ M5 5% (Evenness) /2
- AMZEESS (D) fEY)fEEL (richness) ~ {E#G %L (Individuals) ~ L ARF5EL (Simpson)
Ryl RILEY) SRR - HREESS (D) BB TR ARHEREIEE - M

REE G K D BRI& AV AR M) 2 Bk 1 R R SRR -
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K= FIRED S BV T LB R P AR 5 R R B ) 2% AR P22 58 (B 2 R ME i
RLF RN AR MBS )

A B C D E
EYEERRE . _ . _
. EEE) | (RE® | dEBE®) | GEEZ) | dmEs)

BIEU/R SRR 56/ 58.3%| 63/ 65.6%| 57/59.4%| 47/ 49.0%| 64/ 66.7%
{E#2 % (Individuals) 2919 4740 1997 1465 1976
Simpson” s Index 0.825 0.839 0.840 0.802 0.794
Shannon Index 2.379 2.455 2.321 2.338 2.455
Pielous’ s Evenness

0.193 0.185 0.179 0.221 0.185
Index

DLBEEE 24 (Cluster analysis) BRI [R5 6 H 5 B2 e ] 2 s AR Bl EAHDURE -
T 8 /\ T DA 2 B T8 R M R (L L R B P A R M R R L (B AR ) B A L
(FLE) B3 54% Y EUE (Similarity) - [FZREEEEE A ~ B K C [H R &8 %
GEREA 59% MU - MvEEEAEE DR E 2 R RERAIE 58% MUY - M
& PSR A BRIV MR BRRESS B A REME D REFHXEREGT
K BN [EIHY B ER R R A5 1 -

Similarity

0.96+

0.904

0.84+

0.78+

0.72+

0.66+

0.60+

0.54+

&)\ ~ B 007 (Cluster analysis) EUBE A [A] 45 i 45 5 1t B8 2 ] 122 EpEL Rk B AEDLEE (A R i Amh
B P EL B BOR R 5 B 553878 SR o A A AT RS B AR 0 C ~ B R RAREN 4 R B
TR RS - D BRREPCEM S S A R )




(9 ) B A RRDIREBE o0 T

i B 1 L A o A e R A B B R PR 96 BB 13,983 & AG T - RIRAERE
THBE 5 B DL T (A R TIAETE - 4 IR R ARIRI % (Piercing-sucking pest) - ¢
AFIIHIEE (Chewing pest) ~ HEEL &3 (Graminivores) ~ 73 (Pollinators) ~ i &
& (Predators) ~ #3543 (Parasitoids) ~ FM¥fE (Neutral species) % - DIEYH#E
L REE T (Ecological pyramids) H & 45 (Number pyramids) fE 2 » FRE1E FL
Posih (RARL) BALERRAR ZARBINRE R4S - RAERRIIEERGE REURTY (B
RV ) > @ B S A e B & AR RE D REBE R EE B E LU PR/ By X 28.1% ~ o
MY AL PRS2 78.6%  —4UHBE B P ARARMER BRERZIEARLR
IR > GA{E RS EEB 11% ~ RIRERET 9.4% » AR AT g & 48 (8 B 8 6 3.5% ~
RELHN 14.6% » HIUEMEE R A GEERSETLAE] 1.6% ~ BHRLEHI 14.6% - (FIU) &Y
o Rk L {1 % 2 EEAE T mT DU BB AR A TR & EL i B T B S AR B 52 - A DA
EfHEGHE RSN AR AR HEEB R e (FHEER 2 BELE R E 170 -
NEL M 35 - RFER{IEAG = EEBIEE (BRI # 1.2 ~IHIE 2 0.2) s 5k & SR (EAG B EE 61 0.3%
BHEEEFIAIZE S 2.1%  HEH ( ZP0HEE ) SERETLE 3.3% ~ BHERELAIR]
EEEHY 21.9% 5 A A RERGETEE G 1.8% ~ BHRLEAIAIZE SHY 9.4% > HEHR
ot B B U Fl B B AR B AR AR A U URHY 5.1% o o P fe B R AR R
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Insect Diversity 1n Pasture of Fuxing
Township, Changhua City

Chung-Chi Lin "* ~ Yen-Chung Shih'

Abstract

In Fuxing Township, Changhua City, the demand for pasture has increased
year by year due to the development of daily farming in recent years. Therefore,
abandoned farmland in nearby areas has begun to rent out daily farming or farmers'
association turn over land to pasture production. Since pasture usually employs
extensive management and managed without the use of pesticide, plus embedded
in conventional farming sites, there is an opportunity for pasture to provide diverse
ecological functions to the neighboring farmland. A total of four surveys were
conducted between June 2020 and October 2020, and three sampling points were set
up at each of the study sites. For both soil-dwelling deciduous layer and crop layer at
grassland study sites, five different standardized insect survey methods were applied,
including: pitfall trapping, winkler extraction, malaise trapping, sweep netting
technique and yellow sticky trapping. From the quantitative collection, a total of
14,645 invertebrate individuals belonging to 6 classes and 17 orders and 106 families
were recorded; under invertebrate, a total of 13,983 insect individuals belonging to
11 orders and 96 families were identified. Among class Insecta, the most dominant
insect order in terms of number of families was Diptera (27.8%), followed by

Hymenoptera (20.6%) and Coleoptera (19.7%). In terms of number of individuals,

1 National Changhua University of Education Department of Biology
2 National Changhua University of Education Environmental Education Center
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the most abundant species was neutral species from Chironomidae, followed by
neutral species from Formicidae and piercing-sucking herbivore, Cicadellidae. The
survey results also showed that insect species in the crop layer accounted for 84.6%
of the total species found within crop layer, while insect species in the soil habitat
accounted for 47.9% of the total species found within soil habitat. This indicates
that insect composition of the Fuxing pasture is mostly concentrate in crop layer,
whereas fewer insect species are exist in the soil-dwelling deciduous layer. Regarding
seasonal changes of insect biodiversity in pasture of Fuxing Township, number of
families was highest in June (late spring/first-stage rice harvesting) while lowest in
August (summer/second-stage rice transplanting). However, in terms of number of
individuals, it showed the opposite trend compared with number of families, where
the number of individuals was highest in August while lowest in June (late spring/
first-stage rice harvesting). There is a high degree of correlation between the number
of insect individuals and rainfall, while other environmental factors such as relative
humidity and temperature are not related to the type and numerical quantity of insects.
The results of ecological functional groups demonstrated the relatively abundant of
neutral species. Among the herbivores, the most abundant group was piercing-sucking
insects of Gramineae which tend to showing aggregation phenomenon. Moreover, the
number of piercing-sucking insects of Gramineae at pasture increased significantly
during rice harvesting period in June (late spring), while both the number and
proportion of chewing insects of Gramineae were highest during September (autumn/
second-stage rice growth). In addition, the numbers of predators and parasitoids (i.e.,

natural enemies of pest) remain relatively consistent throughout the four seasons.
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