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Arthropod Community in Small Rice Fields Managed by
Different Fertilization Rate and Pesticide Application in Suwon
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ABSTRACT

This study was conducted to analyze arthropod community patterns in small rice fields managed
by different cultural methods (Conventional and Low Input Sustainable Agriculture(LISA)] in
Suwon in 1995 and 1996. A half of nitrogen fertilizers and a quarter of pesticides were applied in
the LISA field compared to in the conventional field. Total 15 orders and 43 families of
arthropods were collected in two years. No differences were found in arthropod abundance and
arthropod species composition between two differently practiced fields. The arthropod community
was analyzed using guild categories. The arthropods were found in the order of ‘pest (phytophage)
> natural enemy > non-pest’ in their densities. The pest species were mainly Homoptera and
dominated by Delphacidae(Nilaparvata lugens Stal and Sogaiella furcifera Horvath). They
constituted > 80% of pest abundance. The spider was the most dominant group in the natural en-
emy and constituted > 90% of natural enemy abundance. Hunting spiders constituted > 60% of
spider abundance and were dominated by Pirata subpiraticus Bos. et Str.(Lycosidae). Pachygnatha
clerki Sundevall (Tetragnathidae), Gnathonarium dentatum Weider and Ummeliata angulituberis Oi
(Erigonidae) were the dominant species in webbing spiders.

Key words : Arthropod community, Rice fields, LISA, Conventional practice, Guild, Pest, Natural
enemy, Spiders.

% 295 Tedlor g YAt Bl FA)
M 2 Q5o #AE 28N oR uHo o} s} E 4B

S Tleleke %) FR 4zel W4S e Fo

o] HAsEH = 7R, A8 FTHF 9 ASY of W3l7] wito] st AdAe dlFe £He 58
g, dHFe &5 5o wel g27] wiel &A= Zhgolut dflFel ASTA wakx dlgst 5 Q= F

AT

N 19960 MR SR} SEAP R HR UG IR0 olefe) S A



16 Lee, Joon-Ho et al.

Aol glojol g}t zEjub B Aol Slo] AAA,
232 R ) I R S s =] E%—% FEANI = ANE
HojZi= b AAe gde 42 S Fuolrk(E
1994).

Az FAe dEiAe A A slFe &
&, A slEe W, AFE, 4R wekeR U
2w ek o 5o MeiA 1_%% aHé‘Ml 5]

g <8 \/}a}g] = A Aol A o
ofUt}. vl sFE Al glo] A3

9l dEAe g 2
&5 Fol7] Si% Cﬁﬁl—‘e aFeh Al AR (9
= 1991) tiRE AEAlel AREA7] W W A
ZA9) wAek gl 2Fo| wiold] fkor = A
gAY ¥ 2FEE PR EAS BEYE ¥ s
g Axsle A7 AC ol—i?—O%XlX] FATHO] T
1997 Aol o Ste H-EA

). 1A A B sFe
e 7beA & 4 ARSA BREU ¥ SFEA
AejA L PEF olslE HigoR FEHOE I
ol EAI7F A& el ek E=F sl
go AR e dgditis FudA B ), A
of &t oA et # sF 2 sfElel] )7t

AAZR AE 1 &4 d3Ae 2
5 A7 dom WA = A

o sshe olAarh: B4 w4

0

B R (1
oy o ot
il e

R X oo ot
o O

ot
of
fr 2
2
=
)
ol
AcH
o F
rO
ko
o 4
N
Hir
_‘CL
N
k.
;9,
_E
2
=

0% ]*J% ZW B
lom ofef %-g3t7]

d0 E oo
. ol
-

sustainable agriculture; LISA)2] 7§dto] ofe] Zbmof A
253 glrk(oleh & 1993, o] 1995). AEQY A&F
g Aol BPES 2o T A S
Hag slo, Meidle EEEE Y S
Y9 A Tr?%}a AEA
vekel wEy A Frhke EA
= Ag/q—}ﬂ/] BEALO Ax OLOLocq 15
gpare eq] AR ARSIH dF
2 23 JEfigdel Suivt a3 3
Az PEEL okl A 1993). wEbA, HEAtel
2ol LISAE Auj7ls 7H‘§J% <8 vt vEd AE
Aol o] & Holrh #Hall AqtR h"ﬂoﬂ*i °\ ”1 A
H ul 3H%H1xﬂ el

M Egi

o ™

ox 4T o2
A

2

o

fo

Ol

ok,

£

Jo
E{O
ox r of &

9,
2 e % of

L gy
DU

a8 38
>

% 2 ©
L oX

booff ok My
il

noox

f
=

e 05,)’

Ol:\:‘_
5

Korean J. Ecol., Vol. 21, No. 1

argol Aol BAIgle] B8k A3t
olAe @rh oleid A wigtel 4els
o BAuAE Eolol W AR QTE WEA Ao}
ahi= °ﬂl 9] E%ﬁﬂl Sjujs= @] § TS Hojs
P gEAE SukE A

A shgel Daas Aakle T Aot
woQlpE AR A5Y memmq

wel el

=7 z‘sko]

3l 2 vl

Z}o
O
olf el A7 rﬁ_‘} EH% —*fuqzs—}i, Ak

-ﬁ”é‘ r“o*"ﬂ Ul 1‘—:—

e
*1-Q~i Z,:ﬁgo Mqﬂ

2 wHedch AR s 3 309 HES skl 4
9 159 ARSRE RAeE HEAL oY ¥
209 o]Y71E AREEle] AAUE 30x15emE o435}
itk = 2@l re] Al Table 134 ol 3t

2. 1996t

MY o S8
1. 19954

X*XPE“’OJ A 7 2E700%)E 1078
Q02 Wil 7b atellA] delE lﬂi‘g A
E“o}oi 715G Bol oWl 2+F HARY AFFIF B
74 EahA A2 (27 35cm, FElol SOCm(HﬁETr
27D ImM S F))ee A F o8 2es ZH‘;*
& 7helg za), R "ol Wl wEbM 105



February 1998 Rice Arthropod Community 17

Table L Fertlhzers and pestlcldes apphcatlons for conventlonal and LISA p ots m 19%

Ivﬁem - h Convenﬁonal o 7 EISA‘;

1 Fertxhzer apphcatlon kg/lOa (N P05 K»O) (N : P.O; : K,0)

Basal fertilization 7.9 13232 292 6

Side dressing 26 02121 1.2 00505
_ FPIst o . o800 oo lerooco0
o Total o o H8:53:53 . 53r2s:6d
2. Pesticide application(g a.i. /1()a)

Herbicide MASETR(butaChlor: 150) MAMURIR(mefenacet + bensulfuron -

methyl +dymron: 105+ 3.9+4.5)
Insecticide & fungicide

Leafminor KYURADELR(carbofuran: 120) KYURADELR(carbofuran; 120)

Rice sheath blight NEOASOZINR(neoasozin: 16) -

Rice stem borer DEEPR(trichlorfon: 150) -

Rice leaf roller PARDANR(cartap hydrochloride; 50) PARDANR(cartap hydrochloride: 50)
Neck blast KITAJINR(IBP: 680) -

Low input sustainable agriculture
: Fertilization at panicle initiation stage.

Table 2 Pertlhzerb and pestxcxdes applications for conventional and LISA plots n 1996

Item o '*Conventlon»al i - ESﬁ -
1 Fert1hzer apphcanon(kg /10&) (Complex fertlhzer) (Stralght fertilizer)
Basal fertilization (N : P:Os : Ko0) (N : P,Os : K.0)
First side dressing 7.0 55 :55 2 :8:8
Second side dressing 462 : 1.8 : 1.8 25:0
QFPISb B 0 0 :0 B 15:0:0 L
Total 2.62 7.3 7 bO 8 : 8

Low mput sustamable agr1culture
: Fertilization at panicle initiation stage.
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oo 106 AYske B Ee] Bit WEg J)EE
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Astck. af it A viel s (Homoptera)oll 44+ &
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Table 3. Mean density(+SEM) of arthropods by taxa in guilds in two rice fields managed by different cultural

methods Suwon, 1995( Samp

Homoptera
Delphacidae
Nilaparvata lugens
Sogatella furcifera
Laodelphax striatellus
Aphididae
Cicadehdae
Nephotetettix cincticeps
Diptera
Coleoptera
Lepidoptera
Hemiptera
Others
Natural Enemies
Araneae
Hemiptera
Coleoptera
Hymenoptera
Others
Non-Pests
Collembola
Dlp[era

: Low Input Sustainable Agriculture.

umtS'I( hxlls 14 weeks)

) Cultural methods

LISA? Conventional
5.58 + 1.11 6.48 £ 1.46
4.76 + 1.01 414+ 1.11
3.36 £0.73 2.76 +£0.93
1.70 £ 0.56 1.57 £0.56
1.60 + 0.38 1.18 + 0.40
0.06 + 0.04 0.01 £0.01
0.90 +0.39 091 +0.43
0.50 +0.21 047 +£0.22
0.50 £ 0.21 0.47 £0.22
0.54 £0.13 1.54 +£0.69
0.09 +0.04 0.51 £ 0.09
0.10 £ 0.06 0.16 £ 0.06
0.08 £0.03 0.03 +0.01
0.01 £0.01 0.11 +0.04
2.49 +0.59 2.16 £ 0.66
1.99 + 0.57 1.93 +£0.63
0.02 +£0.02 0.00 £ 0.00
0.21 +0.05 0.06 +0.02
0.16 £ 0.08 0.05+£0.01
0.11 £0.05 0.12+£0.05
3454229 2.08 £ 1.00
0.04 +0.02 0.34+0.16
14] +7"9 1.74i0.89

1524227 10724233
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Table 4. Mean Density(+SEM) of arthropods by taxa in guilds in two rice fields managed by different cultural

Homoptera
Delphacidae
Nilaparvata lugens
Sogatella furcifera
Laodelphax striatellus
Aphididae
Cicadelidae
Nephotetettix cincticeps
Diptera
Coleoptera
Lepidoptera
Hemiptera
Others
Natural Enemies
Araneae
Hymenoptera
Hemiptera
Coleoptera
Others
Non-Pests
Collembola
Diptera

methods Suwon, 1996(Sample units =10 hills, 11 weeks)

Total

: Low input sustainable agriculture.
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1.63 048 1.52+0.28
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2.00 = 0.58 1.40 + 0.49
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1995

50

40 J LISA —e— Pests
—O— Natural Enemies
30 4 —v— Non-Pests

Conventionali

Mean No. per 1 hill
o

20 -

21-Jun14-Jut 20 26 31 5-Aug 10 21 28 58ep 7 17 22 27

1996
16

LISA
12 -

42 | Conventional

Mean No. per 1 hill
o

8
4
0 v v v v
8-Jul 15 24 31 7-Aug 14 21 28 11-Sep 18 25
Date

Fig. 1. Temporal abundance of arthopods of three guilds(pest, natural enemy and non-pest) in rice fields managed
by different cultural methods, Suwon, 1995 and 1996.
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1995
16

LISA [ —e— BPH
12 - —o— WBPH

Conventional

Mean No. per 1 hill

0 4 e S e - v
21-Jun14-Jut 20 26 31 5-Aug 10 21 28 5-Sep 7 17 22 27

1996

g | LISA

Mean No. per 1 hill
o
>

Conventional

8-Jul 15 24 31 7-Aug 14 21 28 11-Sep 18 25

Date

Fig. 2. Temporal abundance of main pests(BPH, N. lugens: WBPH, S. furcifera) and spiders in rice fields managed
by different cultural methods, Suwon, 1995 and 1996.
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olF WLrt Frkelwd ole B WY 25% F9 Fol Wiy 8Y T olFNEH 9¥ FIeTHA e
u] 7143 Wel W E(canopy) F7F To| ol&9 F4 A A B Ve E HYe Ola‘% e AqadE
2 Ao At o]of] wel v HAFEEe o) Avkr (¥ A 1993, & 1997, o] T 19971} 7+
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W RS20 wal Ak 7|2 ALANE (L} X vl whAukap ub @ﬁHE'_v?- yha Al tof A9 24 3
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Foltt. vd o} S5E A 84 7}

FoHA7] M}ﬂiﬂi olg9 W= F7ist Ei-gOi 4] Table 59} Table 62 199543} 1996139 & e
Fo HsE g s 2ok Ee A5EAE F oA A AnlFE Mgl ot &5, Ask A
of A HWH?SH o dFoZA (Lee®t Park 1977, Uhm olch. AHH AvlFe F AT '\%ﬁzﬁﬂﬂ FETE A
1988) Eit 270w Wmrb uig st g‘d}oﬂ Z7}st Fdxgy Aol A o g AFoley foAd
B e Beoy agA] 52 dkE oSl ofe e Ajoli= filon wiE F o ¥ Aol7) glSl
& A £(1997)3 o] 5 (1997)¢] éi’}g} B] 523} o} wj34d A9 F (hunting  spider)ell X S A 2}
Al oA it E dit o] vlg o] o} A (Lycosidae)2] M+ Aw| (Pirata subpiraticus BOs. et
& Adr #Ho] e Aoz RAZTH(Y 1991). An Str.)2t 93w 7v] #H(Clubionidae)]  ZH A Aol (Clu-

Table 5. Species of spiders collected in rice fields managed by different cultural methods, Suwon, 1995

Type Family Species Conventional LISA®?

Hunting Clubionidae Clubiona kurilensis Bos. et Str. 1 2
Clubiona lutescens Westring 6 4

Clubionidae SLP 47 9

Lycosidae Lycosidae SL" 64 128

Pirata subpiraticus Bos. et Str. 2 7

Pisauridae Pisauridae SL" 1 ]

Salticidae Maipissu magister Karsch 1 1

Salticidae SLP 4 12

Thomicidae Thomicidae SL® 11 2

Subtotal 137 166

Orb Araneidae Araneidae SLY 3 0
webbing Tetragnathidae Pachygnatha clercki Sundevall 7 6
Terragnutha praedonia L. Koch 0 2

Tetragnathidae SL" 14 9

Subtotal 24 17

Space Erigonidae Erigone prominens BOs. et Str. 0 1
webbing Erigonidae SL® 6 11
Gnathonarium gibberum Oi 1 1

Gnathonarium dentatum Weider 6 4

Ummeliata angulituberis Oi 7 2

Ummeliata insecticeps Bos. et Str. 2 2

Theridiidae Coleosoma octomaculatum Bos. et Str. 1 0

Subtotal 23 21

Others 64 63
Total 248 267

¢ . Low input sustainable agriculture.
b : Spiderling.
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Table 6. Species of spiders collected in rice fields managed by different cultural methods, Suwon, 1996

Type Family Spec1es Conventional LISA®
Hunting Clubionidae Clubiona kurilensis Bos. et Slr 1 0
Clubiona lutescens Westring 1 0
Clubionidae SL® 11 8
Lycosidae Lycosidae SL® 18 16
Pirata subpiraticus Bos. et Str. 2 2
Pisauridae Pisauridae SL® 1 0
Salticidae Salticidae SL® 1 0
Thomicidae Thomicidae SL® 4 1
Xysticus saganus BOs. et Str. 0 1
Subtotal 39 28
Orb Tetragnathidae Pachygnatha clercki Sundevall 1 5
webbing Tetragnathidae SL® 4 2
Subtotal 5 7
Space Erigonidae Erigone prominens Bos. et Str. 1 0
webbing Erigonidae SL® 11 13
Gnathonarium dentatum Weider 10 3
Ummeliata angulituberis Oi 9 4
Ummeliata insecticeps Bos. et Str. 2 1
Ummeliata tokyoensis Bos. et Str. 1 0
Theridiidae Coleasoma octomaculatum Bos. et Str, | 2
Enoplognatha japonica Bos. et Str. 1 1
Theridiidae SL® 4 6
Subtotal 40 30
Others 23 63
Total 107 128
4 . Low input sustainable agriculture.
b : Spiderling.
biona kurilensis)7} $-HFolR o, ZUA 7ulHF (we- o], 1994)o]5 ofdd Aulgo] We] 7]H &F7] o Utk
bbibg spider)o| A= #7102} (Tetragnathidae) 2] € 7 7 v WES wojgo] AHT u] 3 FEH zow
0] (Pachygnatha clerki Sundevall), °fHA] A2} (Eri- o A7) A Bk x7lol= w34 7u) Rl wol A
gonidae)®] &N QA Av| (Gnathonarium  dentatum A7 B 3700l 294 AvlFr o %ol AF
Wider) 9@ RSZNHA A (Ummeliata angulituberis e Ago|dEd o= wizA ArFe AL Eu 2
Oi)7F &It whs] g Aul 77t 5‘_““*7*1“1%55} 71 W] o] zke VTele JHoz Syl
1995l M= HAou 1996 doll e Hsdt B3 o {ioﬁ E =5 TN 458 2 3 owEs B
£ Eth 2d7 HFE AviRF AAE 2Y Bﬁﬁl*é olFst7] wWEor AzHY =AY AnF
% (Hunting Spider)7} 60% ©]4-8 zpA|&t3ch. 7§°L H o] 5ol oz mEe By xv|de Avy
E3] A AT (P, subpiraticus)E E3E LA & AA7I7E e AF 2 dx FAol =i A
(Lycosidae)7} A= Sth7AsI ke Aoide) 3 a5]7] geog ojAds

ol AR Yutgo g =AHulF FollA Wrr} 7
2 $HNE FAED Ja B AvE oF £
g SPEo R ANET UvH(dH A 1996, & 1997,
S 1997), e AR A2 25 s S v g
Anjgo] ol MU= o] AL At A

S|
v FEAA 0~10emol M FE AYsHeE (1)

Table 7& 7w 73 B4 ZAyold. A¥H F 5
= 17%019lem, Ael+to] wa (Fol4el xole %i?i
th & RAl e Al el A EQY RS Aul-rol
M oz gy feld cle Aole gtk $HE
(D)= 7 8 2% ASRAANEY A7) Sk Aju) R
o} =oton #5=()e Aol Z3ker oA
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Table 7. Diversity indices of spider community in rice fields managed by different cultural methods, Suwon, 1995 and

1996
- 9% I
Index _ _ . _
Conventional LISA" Conventional LISA*
WNumber of species o B 1777 16 17 12 7
Number of individual 248 267 107 128
Shannon index (H) 2.006 1.436 2.438 1.827
Dominance index(D) 0.206 0.449 0.117 0.278
Evenness index(] ") 0.708 0.518 0.861 0.735
a : Low input sustainable agriculture, . S
o 1995d9) A ARQAEE Apelq A el AHHeR 4 T S e BPasaA a4
el o 71“ 7} ddiRez gol MY wio & A AR dae] 2 oA F9 dan #Hal
Azvdrh 199639 A9E AEAAEE Aol M BA5, 7] Soll AojA 2ARAT felxivh BiEA]
AR F47F AR G FEC] dUHoR wol okar, wlo] ofokrtelol] SlojA AlV]ME Spad meter
s oz AzkEc webd FrhdeAa(H)e 2 2% J2h] ool Folxrt fIATHol
DY = 7

o APt o Etout ozt A uf ol MRS oh Yk aul+
A3 Apolla ®7)e= ol Fig. 2 3 Table Aoz} Qulahe o ol7} wie] Aol AL nA
59} Table 6014 AAEE whe} o] Anlyge] sfed &9 a1y Zeo) ohyel, #Auiel glojM=

=193 g_q]ao = zﬂuﬂuw\lo] = 01]6}‘___ wkz} oro. 7} o kx|

oy

v
7 | ol #a olgow clg|Hel ouixsl w]lH
oz sydrh = A Adath stk = guA el s 1A%
2oy 9 2 prel M 2 ad @uE R

HEQRISH MulTol BUMTOING HIZS SO AN acle worel e & 4 gk ool Mgl
oAz T 1 XSS Wi ble) Sl wel Agel mA P F ok ol
Nehe SR 9 P 2% ol At

woapel AWEgel AEH RS BoF ouA o wore] HED S v AE o BATEYES
EQIFS Pimentel(1980)2) WS olgste] @itstel el ghdlel suarh(g 1997). Zefk oleld Ak
slasn ARYALY A BTl vistel B0 A SO Agel BAE 58 elgcd
51.3%0) $SACHTable §). elch olo] whe &3t Az eharAe 2o oprh WA 99 vetel g &
B o e We) AAEE waw 9 wd pEel  itw PIA oA dn v #3gAE A9 4
RoPHE Aol 719l galek ols) Aalg Al w3 48 2 v AT 1 PR EE
W owATsh ARUAST o] AR W we Aok Il W aiFwelel ¥58 BiEE ¥

Table 8. Total energy of fertilizers and pesticides applied in rice fields

Energy Input energy(kcél /10a)
Source equivalents Conventlonal LISA®
nitrogen 14,700 kcal /kg 161 700 88,200
Fertilizer phosphate 3,000 kcal /kg 24,000 24,000
potash 1,600 kcal /kg 12,800 12,800
Herbicides 86,600 kcal /kg 12,990 13,328
Other pesticides 85,300 keal /kg 86,665 14,501
298,155 152,829
Total (100%) (51.5%)

: Low 1nput sustamable agriculture,
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