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The diversity of arthropod community and control function to brown planthopper

(BPH) in rice field

LIU Xiang-Dong'» ZHANG Xiao-Xi'» LUO Yue-Jin’» ZHU Yuan-Liang » LIU Tian-Long' (1. College of Plant Pro-
tection> Nanjing Agricultural University: Nanjing 210095, China: 2. Anging Agricultural Research Institute> Anging

246003; 3. Jiangpu Plant Protection Station. Nanjing 211800, China’

Abstract: The diversity of arthropod community in five types of paddy were studied in Jiangpu, Jiangsu Province and An-
ging: Anhui Province. The results showed that the diversity was the highest in the round grained rice field. The correla-
tion frequency in 11 years between population density of spider sub-community and the brown planthopper (BPH?» Ni-
laparvata lugens was 0.64. The EF index [EF = (E + P>*"] was employed to evaluate the nature enemy function to
control the brown planthopper. The relations of spider functional group with growth, reproduction and population density
of brown planthopper were investigated by numerical functional response method. The relations of the initial EF' value
with the injured rate of rice and the carrying capacity of logistic curve of the brown planthopper population { K were sig-
nificant. The possibility of using the initial EF' value to predict the enemy function and to coordinate the pest control
strategies with natural enemies and with chemical insecticides was discussed.
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F1 TERDFET R EN T S
Table 1 The diversity of arthropod communities in different rice fields

FRILE Jiangpu, Nanjing

R Angings Anhui

e
Ttem s dtar IR F A HEFE HUFE TR
Early planted hybrid rice Late planted hybrid rice Round grain rice Shandao rice Hybrid rice

THEEE functional group 21 19 22 18 18
SAEE aumber 9 570 25 345 4335 1 600 8 485
HHRE A index 0.9442 0.8067 1.9857 1.9224 1.2072
YIS evenness 0.3101 0.2740 0.6424 0.6651 0.4488
D6 EH DG index 7.1352 7.2666 8.0521 2.9822 5.0024

2.2 FEHWMBITEEEESIE CEERIMEXES
2.2.1 WM EFE SR K A E R B A K M
1987 ~ 1997 SER EITIFAIE 63 75 H AP0 ok v 82 7%

ERYAEFRMAXETHEN, 1 EHEF78
EHKXEEMBESE, HXEZERNEMENR
0.64 (F2).

®2 TEHMHRILEESE R ENEREXE
Table 2 The coherency between spiders and brown planthopper

EA Year 1987 1938 1989 1990 1991 1992 1993 1994 1995 1996 1997
r 0.4994*  0.8467**  0.4908* 0.0768  0.6020* 0.4583 0.4235 0.2117  0.6315** 0.6383**  0.5837*
df 14 14 14 12 10 9 13 14 14 14 13

* P<0.05, % % P<0.0l. T[F The same far the following table
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F3 FRIZZFFAMSKTEE (80 5 ¢E (BPID WEXMHE
Table 3 Coherency hetween spiders and BPH with different rice fields
FEAL A TF Susceptible variety T ELGRFP Resistant variety

AR I L L
ltem Lok e i R FEFE HFE
Early planted hybrid rice Late planted hybrid rice Round grain rice Shandao rice
$ - BPH 81K total 0.679* 0.756* * 0.260 0.362
S— BPH $EFRLE short-winged adult 0.253 0.146 0.144 0.565™*
S - BPH F3 AL HE long-winged adult 0.585* 0.791** 0.521 0.703**
S - BPH {R 2 5 H young nymph 0.432 0.213 0.096 0.258

S— BPH =i H M aged nymph 0.608% 0.588% 0.348 0.086
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Fig.1 Number of planthopper under different EF
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Fig. 2 Damage rate of rice under different £F Jiangpu. 19977
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Table 4 Growth of BPH population simulated by logistic model and its carrying capacity K in different EF

38 Eih VIR E ViR AE Witk EF mAWINEE QPR L

Treatment Year Sa Py EF K ¥

EIEES 1996 220 610 11.20 1653.7 0.0070*

nylon net 200 700 6.98 2181.3 3.5497%
120 450 4.81 2.570.0 -
140 335 1.41 3350.0 -

1997 243 550 71.06 9412.6 4.1570%

300 600 30.00 10 904.3 3.6319%

275 1100 6.00 12025.6 3.1452%

240 1320 3.81 12338.2 1.5795*

TR 1997 208 165 1551.70 1673.2 4.6710%

open plot 195 275 78.50 7 740.6 4.6587 "

230 460 26.30 15 910.1 3.9820%

265 1115 5.60 171 778.6 2.6249*

* FoRBERE A, -7 R g, 1 By 3129 100 FUKFE £ R E Sinulated every good (£ <0.05): “ - not silated: Sp and Py are the original

spider and BPH on 100 hills of rice

=5

WYEAMERXIGinEE K 55,. P, B EF HHXE
Table 5 The correlation between K and S,. P, EF

F8 % F 3L Coefficient of correlation

AAIEIM Fi
Item Year HEFIX Nylon net  FFRIX Open ploc

So- K 1996 - 0.7920 -

1997 —0.9727* -0.3126
Po-K 1996 0.8326 -

1997 0.9038 0.8188
EF-K 199 ~0.9947" * -

1997 - 0.9230* —0.8651

3 Wi

BT FTARIL T R 8] 5% 22— R AT ST R A

MR Y Clunetional response ) i, BB
& M AT B SRk 210 R EUE R SRR T . FUE R
(numerical response” fETE I AE B EH & (£
B A BB AR, HERAXR.
MAREE 25 AT A NSk B P e WA E A TR

ERA AR RINACATANFHE LR, TS5 =&
25 B BT (A L) IR A, fRAIRE R
E&, H_HRBEEEEMNERFERRL
6. BERNPAWRAEEMRBEBESREN
XETHEEE R, R B HIH R AT AZAER
Wi 5 P el g rh ek S5 s BUEI AR AR
RESHPTEREPHOED KB MELNEE
I, AR K EEFURE RO AN ESER
ERY, R, mEeE s 5E
EMHBEXREARE (R3), MBHEEMNHTH
AR .

AWFUR A DR AR R B R S
VIR RETEEIEEL EF {5, N RGIRE FERL 7w
FRAE CETT ARG H P B E KT Logistic AT H
RANWAERE KB, HERFAZFRNOVE £F &
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Table 6 Reproduction rate of BPH and spider in neylon nets and open plots

4b 38 i BEHEE EiREE EF W& Reproduction
Treatment Year So o 87X A BPH #0dek: Spider
B A [ 1996 200 355 10.89 4.65+1.03 ¢ 2.16+0.96a
neylon net 150 600 5.23 5.72+0.58 ¢ 2.83+0.95a
1997 245 740 9.80 10.91+2.22 b 2.32+0.61l a
200 805 5.57 15.65+1.17 a 3.49+2.26 a
TR 1996 285 185 13076.00 1.99+0.38 ¢ 1.32+0.27 b
open plot 1997 200 190 533.87 11.20 £6.92 be 2.53+ .04 a
210 315 65.08 19.40 + 3.46 ab 2.65+0.04 a
235 570 15.78 27.94+5.45 a 2.62+0.12 a

HEEAEFEEFRR—ABERNTE EFEREREE (P<0.05)

The different letters showed significant difference between different EF treatmems (P < 0.03)
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