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BB ENERE » W5 e e BEANNEEESE > Neutral species) - B RIEFEIFHEELE] - 1 TR B AR
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Table 1. The numbers of species and relative abundance of each ecological function groups in organic and
conventional fields.

Ecological No. of both Organic fields Conventional fields
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function groups aggeeggesd No. of sp.? RAY % No. of sp. RA %
Pests * 41 67 63.5% 48 49.1%
Pollinators 8 13 2.6% 12 2.3%
Graminivores 8 13 1.5% 9 1.9%
Neutral species * 16 20 17.1% 17 36.3%
Predators * 30 54 11.0% 35 7.6%
Parasitoids 13 21 3.8% 16 2.3%
Total No. of sp. 116 188 137

“numbers of species of each ecological function in treatments
Yrelative abundance of each ecological function groups in treatments
*Two population proportions test, p<0.05

R~ BHATEAAFDIRERE YRR

Table 2. The numbers of species in orders belong to diverse ecological function groups.

Taxon Primary consumers szeeucti?s! Natural enemy SNg.C i%fs
Pests Pollinators  Graminivores  Scanvagers  Predators  Parasitoids P

Actinedida 1 1
Araneae 37 37
Coleoptera 10 2 7 9 28
Diptera 12 9 1 15 7 44
Hemiptera 16 16
Hemiptera

(Heteroptera) 12 9 2 23
Hymenoptera 2 6 24 32
Lepidoptera 11 1 12
Mesogastropoda 1 1
Odonata 3 3
Orthoptera 10 10
Thysanoptera 2 2
Total No. of sp. 74 14 17 21 59 24 209

P&t (k—) > Eadm T AR ESCRETHE S S A S Z R - VAT S RG]
FEETT %(p<0.001) ; R fEiEsm e il el sitar A - FARE S8 s B s DUA B Sl
AT I f B PR EL BB i (p<0.001) - #5354 Rl H EL BRI RE AT > B2 52 (p=0.051) & 4]
Tl &l H B e Y AR  EEE - DUE TGS R R I A RS R TR A T
HEEPIEETTHEREEEZ (p<0.001) : ZHPLIEWE ~ S5l H - 2dnn B S BR E TR S
fear A B R H N B 0 B R UR(ER D) © FFEEE & (p=0.07) ~ #2533 (p=0.119)Fr{ EL I fERE

MBS EETRSEEHAETH - S ARG YEESSErAHE D - BITHERVEE
BEZ B2 - A5 22 Yl B YR A0 F R R MEAESE - IR SRS - MR AT E
YIRESCRE(E - (ERAIERME R B ER « RS KSR - HatbiaiwE - S kT
I ] BE B RS R R B A AR ¢ 1B T H @AY KRB 2 A (% - S S8R tEAEED > R
2 E R AR BB 7 R DR (1A« B UER MR AR UR) - RS vT e AR NE =~
TEMSER AR -

—. BETHBYHRCKEEER. HO%

ARHENEEEREE SRETHES  RREREEBTHETHESEEEETHE - [t
b SIS T A TPREL - MR R B > R R B R A& DU ZR (A P - B RIA
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T 7R T 11 KB 4 RERE S BrahPg U HERAEHES - e =NARELAIE A RHE &S
EITHE (F=) 0 KEtEFEL Shannon-Weiner's Index [5]E 75 882 #H 814 (Pearson correlation =0.77,
p=0.015) - “f[E] AN AEYIRE S AR 77 #F (Global R=0.03, p=0.155 ; [E— ) » N [EIEEEEAFIHL
M7 FREEHE £y 76.24 5 ARSI R 23 81T A RIAH (I &y 24.82 -

PTEIATEARR E ~ B2 AR BRI 2 R ERIT) - TTHENPrEEREE - AR E
B R BB SEIEE M FTIEE AR T RE TN & T A MEEIYINVAHAY - EETRA R
HYHH & S DIRE RSB TTR A » BB INECA - (B v S a BT HEN & B s
B~ B -~ PTHAVERS - R ETE R AHESR (Connell 1978) - HhEEfR T AYAVIES) THENT - BFEEEA
EEIIEZ RN - BRT > AFEEEEEPTERIVEEER - REEREEEL - 20 BERMRAYAR
7 E DA S B AR E R A AR RE DD RERYETAL » TSt DAYIE B S DIRE RELL B » LUK SR E S

Heong “F(1991)W5e45H » BEHYIES MR 2R EEEHPEI - HIRAE - (EVHRSERRAIR
TRER B AEYIRFEE 2 G5B AH RN - AV AR [ER AR AR REEAA U ER - RAEEESTAREH
BOTEE > [EIREIAMTR H S PfeE sy Bz 100 FE LA F o BRASSEE AR (UEATE 20-25 7 [H (R PY) « FoAFism - 34
BRI RE A BR T A MY M RER 2L ERR R T/ OB R R AR » B E AR AS AR (1
i - SFREE(1992) AT Se4EH » MEHIEAEEIYIRFEE 2 IS RIEIREER R 24 A 4N » v e B2 EIZEMM E -
PNGERTYEE S PN S 2

T= - BN ZREEEEEAER
Table 3. Biodiversity indicator results of each administrative division.

Administrative

division Dongli Zhutian Shipai Xuetian Luoshan
Farming Organic Conventional Organic Conventional Organic Conventional Organic Conventional Organic
treatments cultivation cultivation cultivation cultivation cultivation cultivation cultivation cultivation cultivation
Manual — weed o 1 3 1 0 0 4 0 4
control(s)
Agrochemical 0 3 0 0 3 3 0 4 0
control(s)
No. of sp. 124 100 69 68 112 65 73 72 86

No. of individuals 7254 7815 2720 6836 6673 2368 5324 3563 3597

RA of Nawral 462100 1050% 1082% 10.61% 1470% 957% 975% 582%  18.90 %
enemy (%)

Shannon-Weiner's

Index 3.21 2.79 2.81 2.35 2.85 2.82 2.68 241 3.15
Simpson’s Index 0.89 0.87 0.88 0.82 0.85 0.91 0.88 0.82 0.93
Pielous’s Index 0.67 0.61 0.66 0.56 0.60 0.67 0.62 0.56 0.71
Margelef's Index  13.84 11.04 9.06 8.23 12.94 7.83 8.19 8.05 10.31

=, HREHRNEZRBWERRWTED

SIMPER U » N [EI AR AR 22 52 52 29 VB EIR (3% =) > SYEEBRE R -
EHEEEANYIE RSB E N EEYE > REYEE S a0 AR Kk (Tetragnatha maxillosa
Thorell, 1895) ~ UFfZ ik (Araneus inustus L.Koch, 1871) -~ f&Z[&:(Micraspis discolor Fabricius,1798)= 71
FEYIRE -~ B A NITEEL S Al N4 (Sympiesis parnarae Chu & Liao, 1982) ~ /]\g(Adelius sp. Haliday,
1833) ~ [HU]5HE/ N4 )88 (Antrocephalus sp. Kirby, 1833)% =f& ; FEei & & A 545 /& (Ernestinus genus Distant,
1911) ; iR Bt FE s (Limnophyes genus Eaton, 1875)%: 7 -

TEEYTE B E R EENSOHEE - ARSI SRR NI BTN - ZPULEB R
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2 (S R R RV E RS RS - R 2+ =1 - HHE
SEEERD > EREM OISR R A 2288 - ARTTLRt/ A+ =Rt it
B PERIRERE DA RAR ~ O Sk ~ Bkl ~ JTUE Bk DL s Bt ey AR MR RS G2 88 T A i
/N adelius & ~ [M155H)/ |\ a8 S 50> 53 A7 s SRR FHIET 5 SRR Bt /- 1T Mann-Whitney Test #5077 -
AT R P A /[ \5(p=0.0098) ~ M5 |\ a6 (p=0.012) £l (p=0.0277) ~ H A4S eIk (p=0.0189) »
7K (p=0.0381) AR S E A8 2 1 18 1T H & » 28 Lo R i 2w FE (BB 35 sy A RE DD RE L [ is
[ WA TSR > PRPIRE R R AR BRI A TR SR RR BN > R i ] AR Z H 5 AT

BERVPIIE S o B B AR IR SR A ME ~ MEE N > BB AT - A RMIE - 1%
KilE > FEEEHRRREE - B REEE - AUk - 0WEE - P UV RIGEYIEE A Y
BERESNETH  AREN - BEEIEE - (518 T YRR R E B ENETHEER
va) -
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Table 4. Pairwise Test result of each administrative division pair after ANOSIM.
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Administrative division pair R Statistic Significance Level %
Dongli,Zhutian **Y 0.278 0.3
Dongli,Luoshan 0.027 321
Dongli,Shipai 0.042 20.6
Dongli,Xuetian 0.117 5.6
Zhutian,Luoshan 0.111 14.2
Zhutian,Shipai 0.08 11.9
Zhutian,Xuetian ** 0.181 1.4
Luoshan ,Shipai -0.081 77.0
Luoshan ,Xuetian 0.021 34.1
Shipai,Xuetian 0.056 14.7

“Mann-Whitney test,p <0.05
YMann-Whitney test, p<0.01
3
* ® Organic samples
5 O  Conventional samples
1 N o) le)
© o
(e} Oe¢ . o
0 o ° 00 ¢« ° 2
7 (e} PYe) [ ] [
e o ® o ° ® e o
L] e o ° o
® ° ° °
_1 -
‘2 T T T T T T T
-2.0 -15 -1.0 -0.5 0.0 0.5 1.0 1.5 2.0

[l — ~ A & (50 BB T H R (22 DB A 2 4 RS 22 ) 7 AT

Fig. 1. Non-metric multidimensional scaling of organic (filled) and conventional (empty) samples.
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R ~ AWFFELL SIMPER F2FP /AT VR RRE RS 1 AVPRE -

Table 4. Species which contributed to the dissimilarity between two farming methods over tha 1, selected by
SIMPER procedure .

Farming treats Orgnaic tields Conventional fields .
EFGs Av. smilarity 23 24.82 Contrbution(%) Sum of(%)
taxon Av. Abun. Av. Abun.

Antrocephalus sp ** 5.24 2.57 1.07

Parasitoids  Adelius. sp 11.41 10.57 1.16 3.66
Sympiesis parnarae **” 9.03 2.7 1.43
Araneus inustus 7.57 7.57 1.54
Micraspis discolor * 19.69 10.61 2.17

Predators ~ Ochthera sp.* 7.01 6.87 1.42 8.28
Tetragnatha javana 4.52 2.87 1.07
Tetragnatha maxillosa * 28.46 17.65 2.08

Chyromya sp. 5.23 4.22 11
Hydrellia sasakii 20.41 5.57 1.29
Laodelphax striatellus 5.66 8.35 11

Liriomyza sp. * 7.92 9.65 1.46
Nephotettix nigropictus ** 20.8 9.61 2.34
Nephotettix virescens * 11.48 8.87 1.78

Pests Oulema oryzae * 74.9 4.39 2.33 32.83
Pomacea canaliculata * 3.83 9.87 1.36
Sogatella furcifera 57.98 76.87 3.97
Stenchaetothrips biformis 181.53 200.43 7.33
Stenchaetothrips spA. 11.38 19.09 1.58
Steneotarsonemus spinki 115.9 73.13 5.63
Thaia rubiginosa * 12.79 3.74 1.56

Graminivores Ernestinus spB 13.79 9.91 1.62 1.62
Forcipomyia. sp 13.9 16.17 2.15
Cricotopus spA 15.48 39.61 2.73
Cryptochironomus spA. 13.24 45,57 2.66

Neutral species Cryptochironomus spB 7.66 12.83 1.39 18.41
Culex sp.” 3.93 3.57 1.18
Limnophyes sp. 67.66 181.3 5.71
Sepedon sp. * 29.32 34.87 2.59

Average dissimilarity= 76.24 (209 species ,120 organic samples,96 conventional samples)

“Mann-Whitney test,p < 0.05
YMann-Whitney test, p<0.01

o

2

AWPZELER - B RE H EE R B ~ S & 1S 46150 & - 4% 11 H 88 Ff 173 & 209 fi - 1f:
Al R NTEIIRERE o B AERRDIREREIN RTT SRS SR (K - RERH R E T HE 2 E
Pk b > YRR B S E AT - BEE AN DAY REEE R ETT H S VR B A S S AR -
AREEERAREREYEEHENIIRE - AREREEE N ESEA TR - HRAERE &S -
ARARIA BB B A T A RREDH » R AR Ea P A Mg - B/ MES - fERlEE - AR
Rk ~ KU - FRATRE R B AT R Z AR - W A ISR R SR AV SRR MR DU BRI
RELREETENHEEYIE -

O |
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AERHIERSERIRE L - B E DU REREH AR R 21 BA B PHEE  SOES
TEt SR R G RrA YIRS oL 7 TAERE KR EE R RIBIEI N LA IE - SRR -



62

(6]

10.

fEHkE SR RGN FE AR 31 4]

BE Rk

- 3REE - SAnn 1992 FEHEARCEIYIH R SIS R AR E MR ERET o TP EERL 8% 12:147-150 -
. Butler, S.J., J.A. Vickery, and K. Norris. 2007. Farmland Biodiversity and the Footprint of Agriculture.

Science. 315:381-384.

. Clarke, K.R. 1993. Non-parametric multivariate analyses of changes in community structure. Aus. J. Eco. 18:

117-143.

. Clarke, K.R. and R.N. Gorley. 2001. PRIMER v5: User manual/tutorial, PRIMER-E, Plymouth UK, 91pp.
. Connell, J.H. 1978. Diversity in tropical rain forests and coral reefs. Science 199:1302-1310.
. Geiger, F., J. Bengtsson, F. Berendse, W.W. Weisser, M. Emmerson, M.B. Morales, P. Ceryngier, J. Liira, T.

Tscharntke, C. Wingvist, S. Eggers, R. Bommarco, T. Pért, V. Bretagnolle, M. Plantegenest, L.W. Clement,
C. Dennis, C. Palmer, J.J. Ofiate, |. Guerrero, V. Hawro, T. Aavik, C. Thies, A. Flohre, S. Hanke, C. Fischer,
P.W. Goedhart, and P. Inchausti. 2010. Persistent negative effects of pesticides on biodiversity and biological
control potential on European farmland. Basic and Applied Ecology, 11:97-105.

. Heong, K.L., G.B. Aquino, and A.T. Barrion. 1991. Arthropod community structures of rice ecosystems in

the Philippines. Bul. Ent. Res. 81: 407-416.

. Hole, D.G., AJ. Perkins, J.D. Wilson, I.H. Alexander, P.V. Grice, and A.D. Evans. 2005. Does organic

farming benefit biodiversity? Biological Conservation, 122: 113-130.

. Kleijn, D., R.A. Baquero, Y. Clough, M. Diaz, J.D. Esteban, F. Fernandez, D. Gabriel, F. Herzog, A.

Holzschuh, R. Johl, E. Knop, A. Kruess, E.J.P. Marshall, 1. Steffan-Dewenter, T. Tscharntke, J. Verhulst,
T.M. West, and J.L. Yela. 2006. Mixed biodiversity benefits of agri-environment schemes in five European
countries. Ecology Letters: 9, 243-254.

Natuhara, Y. 2012. Ecosystem services by paddy fields as substitutes of natural wetlands in Japan.
Ecological Engineering, 56: 97-106.



TR FH I E R KRR S EE S - 8

bk — ~ HEALEREL

Appendix I. The agrochemicals compounds used to prevent farming damage in each field areas.
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Administrative Farming areas Agrochemicals compounds Intentions

divisions
pyrazosulfuron-ethyl Weed control
. Conventional fields  tecloftalam Fungus control
Dongli
hexaconazole Fungus control
Organic fields Mechanical weeding
. . pyrazosulfuron-ethyl Weed control
Zhutian Conventional fields quinclorac Weed control
Organic fields Mechanical weeding
- . edifenphos Fungus control
Shipai Conventional fields tecloftglam Fungus control
Organic fields Mechanical weeding
Luoshan Conventional fields  Mechanical weeding
tricyclazole Pest control
Conventional fields lambda-cyhalothrin Pest control
Xuetian Conventional fields ~ PeneYeuron Fungus control

Organic fields

kasugamycin + tricyclazole
hexaconazole
Mechanical weeding

Fungus control
Fungus control
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Appendix Il. Biodiversity indicator functions were used in this study.
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J =H /log$
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Yi = Yik i/Zfll(yg;- + Vi)

!

k||

#

iy ,
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Bray-Curtis
Similarity
=100
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M

ni: the number of individuals belonging
to the ith species

N: the total number of individuals
belonging to the assemblage

ni: the number of individuals belonging
to the ith species

N: the total number of individuals
belonging to the assemblage

H’: the Shannon-Wiener’s Index
S: the number of species belonging to
the assemblage

S: the number of species belonging to
the assemblage

N: the total number of individuals
belonging to the assemblage

Yix: the number of individuals belonging
to the iy, species in k assemblage.
yjk: the number of individuals belonging
to the iy, species in j assemblage.

Yik. the number of individuals belonging
to the iy, species in k assemblage.
yjk: the number of individuals belonging
to the iy, species in j assemblage.

rp, = mean rank of between group
dissimilarities

r, = mean rank of within group
dissimilarities

M: n(n-1)/2, n = total number of
samples.

R will usually fall between 0 and 1,
indicating some degree of
discrimination between the sites.
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fifsk= ~ ABHIT4E SIMPER f2 Pt 29 FEAEATIE 5%
Appendix I1l. Twenty night species selected by SIMPER procedure in this study.

EFGs Order Scientific name
Hymenoptera Adelius. sp. (Haliday 1833)
Parasitoids Hymenoptera Antrocephalus sp. (Kirby 1833)
Hymenoptera Sympiesis parnarae (Chu & Liao 1982)
Araneae Araneus inustus (L.Koch 1871)
Araneae Tetragnatha javana (Thorell 1895)
Predators Araneae Tetragnatha maxillosa (Thorell 1895)
Coleoptera Micraspis discolor (Fabricius 1798)
Diptera Ochthera sp. (Latreille 1802)
Actinedida Steneotarsonemus spinki (Smiley 1967)
Coleoptera Oulema oryzae (Kuwayama 1931)
Diptera Chyromya sp.( Chyromya Robineau & Desvoidy, 1830)
Diptera Hydrellia sasakii (Yuasa & Isitani 1939)
Diptera Liriomyza sp. (Miki 1894)
Hemiptera Laodelphax striatellus ( Fallen, 1823).
Pests Hemiptera Nephotettix nigropictus (Stal 1870)
Hemiptera Nephotettix virescens (Distant 1908)
Hemiptera Thaia rubiginosa (Motschulsky 1863)
Homoptera Sogatella furcifera ( Horvath 1899)
Mesogastropoda Pomacea canaliculata (Lamarck 1822)
Thysanoptera Stenchaetothrips biformis (Bagnall 1913)
Thysanoptera Stenchaetothrips spA (Bagnall 1913)
Graminivores ?I—?Q;Fr);ggra) Ernestinus spB (Distant 1911)
Diptera Forcipomyia. sp (Linnaeus 1767)
Diptera Cricotopus spB(van der Wulp 1874)
Diptera Cricotopus spA (van der Wulp 1874)
Neutral species Diptera Cryptochironomus sp. (Kieffer 1918)
Diptera Culex sp. (Linnaeus 1758)
Diptera Limnophyes sp.(Eaton 1875)

Diptera Sepedon sp. ( Sepedon Latreille 1804 )




