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Effect of the abundance of pregnant female and chemical control in
previous generation on the population dynamics of
brown planthopper in Southern Anhui
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Abstract To investigate the relationship between numbers of the pregnant female in the 2nd generation and all individu-
als in the 3rd generation of brown planthopper (BPH) . Nilaparvata lugens (Stal), field experiments were conducted with
different number of pregnant female during June 20th to July 20th in Huizhou, Anhui Province. Results showed that (1)
the number of pregnant female in the 2nd generation (x) determined the abundance of BPH in late season (y); (2)
chemical control (chemical control: c=1; without chemical control: ¢=0)applied in the 2nd generation could suppress
the population growth of BPH; and (3) these relationship could be modeled by an equation log(y)=0.943x —3.191c+
0.703xc+7.200. Based on this model, two threshold values of population size in the 2nd generation could be calculated.
(1) the population in the 2nd generation must be suppressed with chemical control when x~>0. 4 individuals per 100 hills;
and (2) the damage caused by BPH is unavoidable when x>>2. 4 individuals per 100 hills even if chemical control applied
in the 2nd generation. The historical data during 2006—2014 also showed that BPH could be outbreak when the popula-
tion size of BPH in the 2nd generation greater than 2.4 individuals per 100 hills. These results suggested that different
control strategy could be selected to manage BPH according to the number of pregnant female.
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Table 1 Population size of BPH in systemic

survey fields in Huizhou

e TAREARE/ L EAUE AR/ Sk

SEAy Individuals Individuals
/3
Y& =3 NEAfEE/% . per 100 hills per 100 hills
Year o 0 pregnan. in the 2nd in the 3rd
female per 100 hills . .
generation generation
2006 3.0(07-15) 120€07 - 20) 25 915(08 — 20)
2007 2.5(07-15) 225007 -20) 42 010(08 - 30)
2008 1. 5007 - 15) 130€07 - 20) 17 970(08 - 21)
2009 0(07 - 20) 6(07 - 20) 22 01008 = 30)
2010 2. 0007 - 20) 140(07 - 20) 57 880(08 —30)
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The number in the brackets showed the survey date (month-day).
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Fig. 1 Daily light trap catches of BPH in
Huizhou, Anhui Province in 2006—2014
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Table 2 The result of field experiment of BPH control
AR I R A R =UE A S HE No. of a2
e e No. of pregnant female per 100 all individuals per 100 HopEerfburn
b 2 5] ﬂégl?jj;; hills in the 2nd generation hills in the 3rd generation
Treatment Level on 1= 2% T 0
e o ormot g i vl pg  PAWBULRL Y
Mean Variance Mean Variance No. of spots ercentage 0
hoper-burn area
A 2<<0. 5 = 0.33 0 42.5 3225 0 0
B x<0.5 & 0.33 0 1 580 285 666. 7 0 0
€ 0. 5<<a<l & 0. 84 0.036 3 92.5 10 808. 33 0 0
D 0. 5<<a<l & 0. 84 0.036 3 2 840 113 400 1 0.25
E 1. 0<<a<<2.0 & 1. 67 0.074 8 1117.5 81 825 0 0
F 1. 0<<a<<2.0 = 1. 67 0.074 8 6 395 1254 767 7 16. 25
G x>2.0 = 2. 50 0.038 5 3 490 177 533. 3 4 3
H x>2.0 & 2. 50 0.038 5 14 917. 5 10 133 892 25 35
1) b B ) PR O e Sl o B A U R
The levels of each treatment were presented by the number of pregnant female per 100 hills.
®3 BCE=KHEZHRERN Games-Howell ZELRER"
Table 3 Multiple comparison of number of BPH in the 3rd generation by Games-Howell Test
bR Class ¢ df P Qb3 Class t df P
A:B 5.721 1 3.067 7 0.061 1 C: E 6.7355 3.779 0 0.023 5*
A:C 0.844 1 4.643 9 0.979 7 C:F 11.204 7 3.0517 0. 009 1*
A:D 16. 383 4 3.170 5 0.002 3** C:G 15.657 3 3.363 9 0. 002 0**
A:E 7.372 3 3.236 1 0.026 3* C:H 9.309 0 3. 006 4 0.016 3*
A:F 11. 327 5 3.015 4 0. 009 2** D: E 7.796 9 5.847 0 0. 003 0**
A: G 16. 217 5 3.109 0 0. 002 6** D:F 6.078 6 3.537 9 0.038 4%
A: H 9.343 9 3.001 9 0.016 2% D: G 2.410 2 5.7219 0.374 6
B: C 5.463 8 3.226 7 0.063 4 D:H 7.545 8 3.067 1 0.028 2%
B: D 3.989 1 5.057 6 0.087 7 E: F 9.129 7 3. 389 6 0.011 8*
B: E 1.5259 4.588 3 0.772 8 E: G 9.317 2 5. 280 9 0.001 9*
B:F 7.759 0 4.298 7 0. 009 6** E: H 8.635 2 3.048 4 0.019 5*
B: G 5.612 8 5.689 9 0.017 2~ F:G 4.854 7 3.832 3 0. 067 2
B: H 8.263 8 3.169 0 0.019 8~* F:H 5.050 8 3.73117 0. 062 0
C:D 15.591 7 3.566 7 0.001 5** G: H 7.117 4 3.105 1 0.032 3*
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The meanings of “A-H” were shown in table 2.
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Fig. 2 Relationship between numbers of pregnant female in the
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Table 4 Parameters of GLM model based on quasipoisson distribution

PR AR SR

fhiHiE PRifELR

Dependent variable Independent variable Estimate SE ! P
X s #EF  Intercept 7. 200 0. 166 43.323  <<0.000 1
No. of BPH in the ADPER; % No. of pregnant female 0. 943 0. 079 11.949  <<0.000 1
3rd generation Biite  Control —3.191 0. 602 —5.305  <€0.000 1

RGP RS R 5 - BV No. of pregnant female: Control 0. 703 0. 260 2.705 0.012
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Table 5 Population size of BPH in farms’ paddies at Huizhou during 2006—2014

U . HHE & A /L No. of e e N BEKEE
AEAY PROMME LI, A L/ Sk individuals per 100 hills A BRI Outbreak or not
Year No. of pregnant female T — Control ~ Model for = prow
e per 100 hills —ft 2nd =4 3rd or not prediction it bR
generation generation Predicted value  Actual value

2006 3.8(07 - 14) 12007 — 16) 5077(08 -21) & 28 586 P &
2007 5.0007 — 14) 225007 - 20) 1 786(08 - 17) = 205 865 P =
2008 1. 3(07 - 15) 207C07 —14) 1 618(€08 - 26) = 468 = =
2009 0C07-10) 26(07-10) 226(08 —24) & 1339 = w
2010 2.5(07-15) 6.3(07-15) 6 008. 5(08 - 26) & 14 134 o 2
2011 0(07 - 15) 6.3C07 - 16) 267(08 —26) 5 1339 i =
2012 2.2(07-02) 254(07 - 20) 8 055(08 - 13) = 2 055 = P
2013 1. 7¢07 - 10) 66(07 —14) 2 425008 - 18) = 903 i) i
2014 0. 33(07 - 05) 2107 -16) 997(08 — 30) 5 1828 = o

D fESHERMA IO —HD.,

The number in the brackets showed the survey date (month-day).
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