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Development model of Brown planthopper
(Nilaparvata lugens (Stal.)) in paddy field
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(simple linear regression) wesuuUA1aesnanszlandumg luandnalnguids AsuiaANma1IAIN LAy
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ABSTRACT: Northeastern Thailand is the largest rice growing area, but there is the lowest rice yield. One of the
main reasons is the insect pests. Brown planthopper (BPH) is the most serious pests, causing of a lot of damage.
This study aim to develop model of BPH by coupling with mirid bug model. The model was developed based on the
Lotka-Voltera equation. Insect data was surveyed every week during July 2013 to June 2014 in 2 locations of rice
field, Kosum Phisai district, Maha Sarakham province and Muang district, Khon Kaen province. This data was use as
the initial value for developing and validation in the model. The result found the population of simulated nymph and
adults of BPH and mirid bug is corresponsed with the surveyed data in the field. Linear regression analysis (simple
linear regression) showed that R-square of BPH model from Kosum Phisai district and Muang district was 0.7205
and 0.6415, and R-square of mirid bug model was 0.8343 and 0.8342, respectively. The coupling model of BPH and
mirid bug can be used as an effective forecasting tool.

Keywords: mirid bug, BPH, population model
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Figure 1 Modelling the dynamics adding in mired bug.
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Step 1 FarmalAsntlastszannsveanae
mzimmﬁﬁﬁm@ (rate of change of a population)
= recruitment - maturity - death laginentszanng
aanidu 3 WUL (state variable approach) An ld
Fdau fuinde Lavidensde (coupling) Anaulanu
state variable NUAN degree day ﬂ@dLWgﬂm‘szm
rinana

Step 2 Fmsnslaeulaclszansve s
LFT‘NE’] (rate of change of a population) = recruit-
ment - maturity - death Taguanilszainsaantiu
3 WU (state variable approach) Aa 11 fagau fa
Fude wavideuse (coupling) AnsulAsy state
variable filFAN calendar day Yo9HIUFIN

Step 3 Fouse (link) L4188 IR
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rate 284 mirid birth W = bph-dependent birth
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a*ne*(Pn+Pa) = Functional response

b*Pa*ne = Numerical response
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Figure 2 Population density of predicted and observed of the BPH during crop season rice in 2013.

A: KosumPisai, Mahasarakam

B: Muang, KhonKaen
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Table 1 Comparison of the model generated data and observed data of BPH at 2 sites

Locations Linear Regression and Correlation Coefficient
Intercept Slope R-square
Kosum Pisai, Mahasarakam 0.0849 0.3577 0.7205
Muang, Khonkaen 0.0203 0.6744 0.6415
Sum Locations 0.1105 0.3897 0.7049
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Figure 3 The scattering plot of brown planthopper data: modelled and observed showing a correlation and a

linear regression line.
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