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Occurrence and Population Dynamics of Spiders in Transplanting Rice
Fields under Different Levels of Pest Management

Park, Hong-Hyun, Joon-Ho Lee™ and Seung-Tae Kim'
Applied Entomology Division, National Institute of Agriculiural Science and Technology, Rural Development Administration,
Suwon, Korea
1Entomology program, School of Agricultural Biotechnology, Seoul National University, Seoul 151-921, Korea

ABSTRACT: This study was conducted to evaluate the effect of the conventional pesticide application system
on the rice spider community based on the quantitative investigation of arthropod community in the rice fields
in Baran area, Hwasung-si, Kyeonggi-do from 1996 to 1998. Spiders were the highest dominant group
comprising over 90% of all natural enemies in their density, and showed very stable yearly occurrence. In these
fields the mean density of spiders was about 10 individuals/0.25m’ during the rice growing season, and three
families including Lycosidae, Tetragnathidae and Linyphiidae were very abundant. The colonization of spiders
occurred in early season and they showed rapid density increase in mid-season. They maintained the highest
density to the late season and their density decreased at harvest season. In the years of the low rice pest
occurrence, the disturbance effect on spider community by pesticides were less. Two dominant species, Pirata
subpiraticus and Pachygnatha clerki, had different population dynamics; Pirata subpiraticus showed the rapid
density increase in the mid-July, and most of them remained immature stages, however, in the case of

Pachygnatha clerki population, they rapidly increased in the late August and most of them remained adult stage
during the late growing season.
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Fig. 1. Map of Baran sites, Paltan-myeon, Hwaseong, Gyeonggi-do.
BU; Baran Upstream, BD; Baran Downstream.
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Table 1. Pesticides treatment in Baran sites during 1996~1998

e e 289

Pesticides Baran Upstream Baran Downstream
- Product : Nonanmae -Product:Pumasi
Herbicide - ai. gramular pyrazosulfuron-ethyl.molinate(0.07%+5%) -a.i.: granular butachlortpyrazolate(3.5%+6%)
-Dosage:3kg/10a -Dosage:3kg/10a
-Method: submerged application by hand at 13 DAT -Method: submerged application by hand at 15 DAT'
-Product: Fuchiwang
.. -ai. : emulsive isoprothiolane 40% (diluted one thirtieth)
Fungicide Untreated
-Dosage: 51/10a
-Method : aerial application by helicopter in early or mid-August
1. Early season
-Product : Bakuwang
-a.i.: granular cycloprothrin 2%
-Dosage: 1kg/10a
-Method: submerged application by hand at 10 DAT
Insecticide Untreated

2. Mid-and late season

-Product : Bassa

-a.i.: emulsive fenobucarb 50% (diluted one thirtieth)
-Dosage:51/10a

-Method: aerial application by helicopter in early or mid-August

Detailed pesticides data were obtained from pesticide handbook (KACIA 2001).

'DAT: Days after transplanting,

Table 2. Proportion (%) of guilds of the arthropod community in the
rice fields near the Baran reservoir, Paltan-myon, Hwaseong,

Table 3. Number (MeaniSD/().Zsz) of spiders in the rice fields near
the Baran reservoir, Paltan-myon, Hwaseong, Gyeonggi-do in

Gyeonggi-do in 1996~1998 1996~1998
i Y
‘ Site Baran Upstream Baran Downstream ' ear 1996 1997 1998 Mean ovi
Guild (Mean + SD) (Mean + SD) Site
Pests 422 + 2411 39.3 £ 21.54 BU site  8.5+6.31 * 15.149.26 * 844840 * 10.8+3.82 % 204
Natural Enemies 243 + 5.04 229 + 336 BD site  9.247.21 * 110614 ° 758497 * 932172 ° 107
Spiders 928+ 1.59 947 + 295 Numbers followed by the same letter within a column are not significantly
i ired 1 <
Tnsect predators 59+ 228 39+ 250 different (paired est, p<0.03).
CV: Coefficient of Variation.
Insect parasitoids 13+ 0.71 14+ 099
Neutral group 335 £ 25.67 37.8 + 23.98

1l arthropod taxa were allocated to three guilds according to Heong et
al. (1991) and Yun (1997).
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Soveata), ZYA1 B AT (Clubiona kurilensis), 47327} 7 v)(Men-
A& AZ(Tetragnatha sp.)°) Atk
Aoz %8 Ad £EO WAUTE F ZAANA §
NSO} 10979] 75, S A0I% S PN Ao

doza canestrinii) 2

FRAGNN B SFFAGUT 5l B
TH-ZAA; df=6, p<0.009, p<0.019)(Table 58} 6).
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Table 4. Annual mean abundance and proportion (%) of spider families 35.0 1 Baran Upstream
in the rice fields near the Baran reservoir, Paltan-myon, Hwa- 3001 o 1996 o,
seong, Gyeonggi-do in 1996~1998 25.0 1 o 1997
0
sool| v 1998
Site Baran Upstream Baran Downstream ' —— Mean
. 15.0 1
Family (Mean = SD) %  (Mean + SD) % 100
[a] A
Lycosidae 50 £ 1.60 46.2 48 £ 037 50.3 E 501
Clubionidae 1002 98 12£034 127 S g0l
=
Salticidae 05009 50 06+012 59 S 250 1 Baran Downstream
2. .
Tetragnathidae 2.0 + 1.17 179 13 £055 135 2 200 | o o
L <
Linyphiidae 1.7 £ 0.80 15.5 1.3 + 046 13.6 15.0
Theridiidae 0.6 + 0.39 5.6 04 £ 020 4.0
10.0 1
Araneidae and Thomisidaes were also collected in the rice fields, but they
were not included due to their very low density. 501 ¥
v
) 0.0 Py A 4
Table 5. Number (MeantSD/0.25m") of wandering spiders and their 310 19 2431 7 14 21 28 7 1118 25 2
. . . L . July Aug. Sept. Oct.
proportion (%) in spider community in the rice fields near
the Baran reservoir, Paltan-myon, Hwaseong, Gyeonggi-do in Date
1996-1998 ’ Vo » DYeOne Fig. 2. Abundance pattern of spiders in the rice fields near the Baran

reservori, Paltan-myon, Hwaseong, Gyeonggi-do in 1996~1998.

Year Site  P. subpiraticus  C. kurilensis M. canestrinii

1996  BU  415+350° 024 +£039° 0.05=014° ZApA| 7 ] A}8}9I THFig. 4). €7n)= 89 WiE] A5

BD 438 =38 % 021 £026° 008 +020° Z7Ft9 3 997EA) LRIt A $AEAS gAY AL
1997 BU 683 +385° 024015 013 +02° B &5 1 SetllE ool AR o] kA
o] 3z AR e At
BD 483 +313° 027+013° 0.13+016° HAREE) A Fasehs N SITh
1998 BU 399 £414° 005+010° 030+ 057° o om
BD  455+238°% 0.08+010° 0.2+ 020°

Proportion (%) 474 29 25 ulobAkE o) 31R0] = T o)A ZAME HASL fjREo)
Numbers followed by the same letter in the same column in each year are BN A0, 53] AnlFIE oE HA S Hsf 2
not significantly different (paired r-test, p<0.05). 7t s npeh Hf -4 8FATHTable 29} 3). &= e Al A o]
BU and BD site indicate Baran upstream and Baran downstream, 3k AR 3 AL 71E AN E Fold vyt 9
respectively. EH(0] 51997, & 1997), AnF= 22 &= AAehA A

Table 6. Number (MeantSD/0.25m") of web-building spiders and their proportion (%) in spider community in the rice fields near the Baran reservoir,
Paltan-myon, Hwaseong, Gyeonggi-do in 1996~1998

Year Site P. clerki E. transversifoveata U. insecticeps Tetragnatha sp. G. dentatum
1996 BU 140 = 088 * 0.02 + 0.08 ° 017 £ 021 ° 032 £ 007° 031 £039*°
BD 133 £137° 0.06 + 0,12 ° 020 + 026 ° 0.28 + 032 ° 0.30 £ 026 *
1997 BU 283 £269° 026 + 026 ° 0.63 + 0.54 ° 0.34 £ 040 ° 0.24 £ 017 °
BD 114 £ 057 ° 0.02 £005*° 034 + 026 ° 023 £ 008 ° 017 £ 014 °
1998 BU 0.71 £ 0.96 * 0.02 = 0.05° 0.56 + 1.04 * 0.18 £0.15° 0.06 + 0.10 *
BD 0.48 = 048 * 0.00 £ 0.00 ° 0.15 + 025 ° 0.14 £ 0.05 * 0.18 £ 0.39 *
Proportion (%) 13.1 3.93 34 31 20

Numbers followed by the same letter in the same column in each year are not significantly different (paired r-test, p<0.05).
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Fig. 3. Abundance pattern of P. subpiraticus in the rice fields near
Baran reservoir, Paltan-myon, Hwaseong, Gyeonggi-do in 1996~
1998.
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Fig. 4. Abundance pattern of Pa. clercki in the rice fields near Baran

reservoir, Paltan-myon, Hwaseong, Gyeonggi-do in 1996~1998.
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