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Development of simulation model of rice brown planthopper,
Nilaparvata lugens (Stal.) population
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ABSTRACT: This study combined brown planthopper population dynamics model and local dispersal through an agent
based modeling, ABM. The parameters were obtained from laboratory and field data, including fecundity, survivorship,
the proportion of sex and wing forms of adult (short and long wings) against rice age, and local dispersal. This approach
has potential in supporting insect pest management program as it could help researchers predict brown planthopper populations.
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Figure 1 Experiment to observed survivals, egg production, propotion of sex and form of adult

brown - planthopper
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Table 1 survival percentage of brow planthopper feed on rice in each stages

Stage N Developmental time % survival of BPH
(days)
Egg 50 6-7.5 77.2
Nymph 38.6 16-18 40.81
Adult 15.8 12-14 Mortality/day

5.93%

>/ number of brown planthopper
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Table 2 Effect of age of female short wing and female long wing on egg production

Age(day after molt) N/ N Average obtained eggs +SD
(FS) (FL) (FS) (FL)
6 6 244+9.08 80+8.12
7 12 190 £14.65 78+5.83
8 9 239+21.35 75+4.24
9 4 185%£13.52 70+0.00
Mean 214.5£5.07 75.7513.42

®_/ number of brown planthopper

FS = female short wing, FL = female long wing
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ansAnINL9n Tudinengiaandi 65 du

WLWWAE 79% WAl 21% a1gd1aninnda 65 Ju
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sHamagnsiaadtnmanudn madednduludnag
a1gendn 65 (i 80% way NANn91 65 Fu
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Table 3 observed percentage of brown planthopper sex ratio against rice age less than 65 and more than

65 days
Rice/stage N>/ Percentage of F:M SD
(£)
<65 18 79:21 12.03
>65 14 59:41 10.02

2/ = number of brown planthopper

F = Female, M = Male

Table 4 observed percentage of brown planthopper against rice day age less than 65 and more 65 days

Bph Rice/age N/ percentage of female/male
Fs:Ms <65 24 F*80:M*79
>65 7 F*(20):M*(21)
FL:ML <65 - (F-F*80):(M-M*79)
>65 - (F-F*20):(M-M*21)

N/ = number of brown planthoper
Fs = female short wing, FI = female long wing

Ms = male short wing, Ml = male long wing
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<species name="s_amphoe” skills="situat-
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<s_province name="province” init="Nil"/>
<rgb name= “color” init= “rgb ‘white’"/>
<string name="name” init="""/>

<point name="location” init="{0,0}"/>
<float name="BPH_eggs” init="0"/>

<float name="BPH_nymphs” init="0"/>
<float name="BPH_adults” init="0"/>
<float name="BPH_femaleshort” init="0"/>
<float name="BPH_femalelong” init="0"/>
<float name="BPH_maleshort” init="0"/>
<float name="BPH_malelong” init="0"/>
<int name="rice_stage” init="0"/>

<bool name= “propagating” init= “false”/>

ML= male long wing Death rate

ed,visible”> </species>
FS oviposit 214.5 |
FS= female short wing
¥ —77.2% 40.81%
eggs mymphs ———»| adults
\

FS oviposit 75.75

MS= male short wing 5.93% /day

Fl= female long wing

Figure 2 reproductive model

Fs = female short wing, FI = female long wing

Ms = male short wing, Ml = male long wing
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FLComing MLComing

BPH Reproduction
over1.000
: Ripe rice
Bph/hill
BPH Propagation —

FLGoing l MLGoing

Figure 3 propagation model
FLComing = The number of coming female, long wing,MLComing =The number of coming
male long wing
FLGoing = The number of going female, long wing, MLGoing =The number of going

male, long wing

Color Bph/hill
Normal <30
q ~30 <60
> 90 <187
> 187 <625
> 625

Figure 4 simulation of BPH populations and color represent number of BPH per hill.
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Table 5 BPH density and rice stage in some districts in northeast Thailand (iisan) (observed data)

Province Amphoe Rice age No. of BPH/hill @
(days) Eggs Nymphs  Adults
Khon_Kaen Ubonrat, Khon Kaen 5 0 0.1 0
Granuan, Khon Kaen 5 0 0 0
Muang, Khon Kaen 5 0 0 0
Ban_Fang, Khon Kaen 5 0 0 0
Nam_Phong, Khon Kaen 5 0 0 0
Ban_Phai, Khon Kaen 5 0 2 5
Chiang_Yun, Khon Kaen 5 0 0 0
Pra_Yun, Khon Kaen 5 0 0 1
Sam_Sung, Khon Kaen 5 0 0 0
Nong_Kung_Si, Khon Kaen 5 0 0 2
Maha Sarakham Muang_Maha Sarakham 5 0 1 3
Kosum_Phisai_Maha Sarakham 5 0 0 0
Kantharawichai_Maha Sarakham 5 0 0 0
Borabu_Maha Sarakham 5 0 0 0
5 0 0 0
5 0 0 0
Kalasin Yan Tarat, Kalasin 5 0 0 0
Muang, Kalasin 5 0 2 5
Huai_Mek, Kalasin 5 0 0 0
Kamalasai, Kalasin 5 0 10 5
Pho_Chai, Kalasin 5 0 0 0
Sahatsakhan, Kalasin 5 0 0 0
Kham_Muang, Kalasin 5 0 0 0
Kuchinarai_Muang, Kalasin 5 0 0 0
Roi_Et Muang_Roi_Et 5 0 0 0
Mukdahan Muang_Mukdahan 5 0 0 0
Khamcha_|_Mukdahan 5 0 0 0
Ubon_Ratchathani Muang_Ubon, Ratchathani 5 0 0 0
5 0 0 0
Surin Muang_Surin 5 0 0 0

?represent mean of BPH from 20 hills
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