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Abstract: In China, rice water weevil (Lissorhoptrus oryzophilus) is a quarantine pest. which was first
discovered in Dandong City,Liaoning Province in 1991. Then it was found in 5 cities of Liaoning Province
in 1995. The wide occurrence and severe damage of it were spreading quickly in whole Liaoning Province.
From 1995 to 1997.this study was carried out at Yiquan town,Donggang City,Liaoning Province where it
occurred seriously.

The cage used in this study has a steel skeleton screen covering (Im X 1m X 1. 5m in size and 25 holes/
inch?) that can prevent the adult pest from going in and out freely. The output population densities of pest
were measured from different artificial input population densities. A black-box model used to analyze
increasing population growth regulation is established. After rice transplanting ,the experiment was carried
out in paddy field. There were 20 hills of rice in a cage. Different population of the adult pest (collected on
maize »not oviposited) was put in every cage and 4 repeat tests of different input densities were made from
July when the new adults emerged to early October before rice cut. The adults were picked out from every
cage at 3 days’ interval and the number of produced adults was counted. Using one-variable analysis
method, the relationship between input population density X and output population density Y, as well as
input population density X and increasing times of population Y, could be analyzed. Using mathematical
method of insect population increasing calculation, the pest population-increasing model can be built to
analyze the tendency of pest population. At last,the controlling program of pest is made. In 1997~2000,
the forecasting accuracy of the model was checked by the data that were got from the study of the pest in

Liaoning Province.
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The result of the experiment proved that in the increasing of pest population there was remarkably
density dependence. It showed that the higher the input population densities X the lower the population
increasing times y,. A hyperbolic line equation gives a good fit to X-Y, relation. The Process of experiment
in different years was the same and the model was similar. In the model of X-Y, relation, N was the
population density of adult on early of June in paddy field,S, was the survival rate of overwinter adult,.S,
was the survival rate of adult after spraying pesticide,and the preproduction of the survival adult was not
affected by chemical control. Then the adult density of this year N, and it of the next year N,;, could by
expressed by the following black-box model.

N,y = SeS|N,/(0. 0836 + 0. 0421S,S,N,)

Using this model for analysis,the pest density increasing from 0. 0001 to 1 adult/hill needed only 5
years. Ths values from the model were identical with the observation in the paddy field in Liaoning
Province. It could be seen that the rapid increasing population of pest could cause heavy yield loss. As for
the current population density of pest in Liaoning Province,in order to check the population density
increasing, the efficiency of chemical control should be over 90%. Using the data of observation from
different areas in Liaoning Province one could predict the insect population of second year or the next three
years in different areas. As contracted with the results of real occurrence in the paddy field,the rate of
forecast accuracy could reach 80%. This model was also suited to make control decision. In order to ensure
the larva density of the next generation below the economic threshold,the erriciency of chemical control
should reach more than 81%. As the current controlling measures were considered ,the efficiency of control
by agricultural method could only reach 60%. For this reason,enhancing chemical control measures could
reduce the yield loss caused by the pest,and a long term IPM strategy with continuing chemical control as
chief method must be upheld in Liaoning Province.

Key words : Lissorhoptrus oryzophilus;population increasing regulation; forecast of the occurrence tendency
of pest;IPM
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1991 Rice Water Weevil (RWW) Lissorhoptrus oryzophiluthe
preproduction of the survival adult was not affected by chemical control. Then the adult density of this year
N, and it of the next year N1\ could by expressed by the following black-box model.

N,.; = S,S|N,/(0. 0836 + 0.0421S,S,N,)

Using this model for analysis.the pest density increasing from 0.0001 to 1 adult/hill needed only 5
years. Ths values from the model were identical with the observation in the paddy field in Liaoning
Province. It could be seen that the rapid increasing population of pest could cause heavy yield loss. As for the
current population density of pest in Liaoning Province sin order to check the population density increasing s
the efficiency of chemical control should be over 90% . Using the data of observation from different areas in
Liaoning Province one could predict the insect population of second year or the next three years in different
areas. As contracted with the results of real occurrence in the paddy field .the rate of forecast accuracy could
reach 807 . This model was also suited to make control decision. In order to ensure the larva density of the
next generation below the economic threshold sthe erriciency of chemical control should reach more than 817%.
As the current controlling measures were considered sthe efficiency of control by agricultural method could
only reach 60% . For this reasonenhancing chemical control measures could reduce the yield loss caused by
the pest.and a long term IPM strategy with continuing chemical control as chief method must be upheld in

Liaoning Province.
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Table 1 RWW next generation population densities from different input population densities in cage condition

(Donggang, Liaoning Province)

«C /D

RWW input Amount of next generation adults per cage RWW output Increasing times

Year density population density between generations
(adults/hilD L I 1 v (adults/hill +se) (times +se)

0. 25 70 85 68 67 3.625+0.421 14. 5004 1. 685

0.5 128 105 141 92 5.82541.105 11. 65042. 210

1 170 190 185 157 8.77540.749 8.77540.749

1995 1.5 145 179 165 220 8.863+1.587 5.90841.059

2 183 245 130 179 9.213+2.356 4.6064+1.178

4 310 250 340 287 14.43841.899 3.70940.475

8 410 426 381 376 19.91341.191 2.48940. 149

0. 25 75 90 92 81 4.22540. 397 16.900+1. 587

0.5 137 106 133 108 6.05040. 813 12.10041. 627

1 175 155 210 168 8.8504+1.175 8.8504+1.175

1996 1.5 182 160 150 223 8.938+1.619 5.95841. 080

2 231 190 160 166 9.338+1.611 4.6694-0. 806

4 265 304 316 292 14.71341. 091 3.67840.273

8 390 375 422 438 20.3134+1. 442 2.53940. 180

0. 25 80 90 57 88 3.938+£0.756 15.75043. 026

0.5 132 118 126 116 6.150+0. 370 12.30040.739

1997 1 175 171 180 182 8.85040. 248 8.85040. 248

2 186 177 177 175 8.93840. 246 4.46940.123

4 291 288 297 269 14.31340. 605 3.57840.151

8 442 391 397 376 20.0754+1. 420 2.50940.178
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Fig. 1  Curve of RWW output population density and increasing times from different
input population density

AY | Y-axes are New adults density ; ==Y, increasing times of the population

2
Table 2 The mathematical model fitting to the relationship between increasing times and input density of RWW
Year Model Correlative coefficient and its significance
1995 Y,= 1/(0.08635+40. 04186X) 0.9716* * >r5.0.01=0. 874
1996 Y= 1/(0.08338+0. 04168X) 0.9664" * >r5,0.00=0. 874
1997 5= 1/(0.08106+0. 04275X) 0.9647" * >ry,0.00=0. 917
s s o Y,
Y, = 1/(0.0836 + 0.0421X)
, X—oc L,Y,—>0, s ;. X—>0 L,Y,—11.96,
s s 12 .
s s 1 s s
% . Sp=0.95 ;
, 100% 3 ,
s s s 1 s C, Si1=1—C,
0 3 s N
N.+1
N,y = SN,S,[1/(0.0836 + 0.0421S,N,S,)] = S,S|N,/(0. 0836 + 0.0421S,S,N,)
(D /hm?*,  0.0001 /
3S0=0.9; WSi=1. s 0. 0001
/ +  1.0765X10 % —>1.1584X 10 *—>0.1241—>1. 2644, S5a 1/ o
N o s N s 1991~
1992 . 1996 ( ) 1.2 / s
2 0.9; )
; ) (N,+1=N,=

N) :
S, << 0.0836/(S, — 0.0421S,N) ,C=1— [0.0836/(0.9 — 0.0378N) |
. 1.00.0.65 0.35 /
:9.70%.,9.55%  9.43%,
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Table 3 Test for the RWW population increasing model
Next period Next period
Population Averagle population population
Place Year density contlfolhng density density Correctness
(adults /hill) effectiveness (prediction) (actually) /Error
S (adults /hill) (adults /hill)
1997~1998 1. 150 89. 50 1.232 1. 250 C
Donggang 1998~1999 1. 250 93. 00 0. 906 0.870 C
Dandong 1999~2000 0.870 85. 00 1. 326 1. 150 E
1998~1999 1. 450 89. 00 1. 601 1.653 C
Zhuanghe Dalian  1999~2000 1. 653 92.50 1.264 1. 306 C
00. 00
Dashigiao 1997~2000 0. 005 15. 00 1. 686 1. 615 C
Yingkou 65. 00
1998~1999 0.125 73.50 0.351 0.355 C
Haicheng Anshan 1999~2000 0. 355 85. 00 0. 560 0.532 C
1997~1998 0. 008 00. 00 0. 086 0. 090 C
Dongling 1998~1999 0. 095 40. 00 0.598 0.570 C
Shenyang 1999~2000 0.570 75.00 1. 441 0.752 E
. 807+ . 3a
02 , 1999 2000 s
1999 2000 o
s o s s , 0.3
/e . . .
N s 60% » s
. , 1.225 / ,
o s 90.59% s
o s s o s
P o s
:L=S\N,/(0.0836+0. 04215, N,) . 2 /. L<2
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