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Studies on the Utilizing Method of Electronic Computer in the
Forecast Work on Disease and Insect Pest Outbreak
5. Forecast of white-backed planthopper (Sogatella furcifera HORVATH) and brown

planthopper (Nilaparvata lugens STAL) outbreak by multiple regression analysis

Tomika KoNo

Summary

Disease and insect pests occurrence are influenced by the metebrological factors and their occur-
rence fluctuates every year. In the same reason, the geographical feature of a district also influ-
ences their occurrence, so the territory of Hiroshima Prefecture is divided into four districts. In
each district, thirty farmers fields are settled to investigate disease and insect pests occurrence by
regular patrol surveys, and the data collected from these surveys are mainly used for forecast of
their occurrence.

The author has developed several systems 1,80 to forecast disease and insect pests occurrence
from these data utilizing electronic computer. Among the systems already developed, one is the

forecast method of their occurrence by using multiple regression equations. The detail of this
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procedure have stated previous paper®.

In this paper, the author tries to forecast the occurrence of white-backed planthopper (Sogatella fur-
cifera HorviTH) and brown planthopper (Nilaparvata lugens STAL) using multiple regression analysis.
At first, the data getting from regular surveys at one time are put into computer along with
several meteorological factors to make the multiple regression equations for forecasting sub
sequent disease and insect pests occurrence but none of them derived from above attempts well
explains the subsequent occurrence. So they are not taken for forecast formulas.

Among the fields regularly surveyed, some of them are treated with insecticides and the popu-
lation density of planthopper in such fields is abnormally low compared with the previous surveys
and dose not reflect real state of their natural population changes. The data in such fields seems
to disturb the objects to make the forecast formulas and it is suitable to modify such data before
using them to make multiple regression equations.

When the population density of planthopper at one field is extremely lower than that of the
previous surveys, they are assumed to be treated with insecticides. In such case, their population
density are amended by the average increased rate of respective planthopper at each district which
can be calculated from population changes at the other regular survey fields not treated with
insecticides. After these amendments, all of them are presumed to be getting from the fields not
treated with insecticides and are considered to reflect the natural population changes.

When these amended data are used as forecast values, they are well explained with the multiple
regression equations (forecast formulas) in which few meteorological factors and population den-
sity of the previous surveys are included as predictor variables.

Fore example, the forecast values, that is, amended population density of brown planthopper
(Y) in the middle 10 days of September at southern district of Hiroshima Prefecture will be cal-
culated from the population density investigated in the first 10 days of August by the following
multiple regression equation. Y= —3.9554—0.3688X;+0.0567X,+0.3348X;+5.2258X,. In this equation,
X, is the precipitation (mm) during July transformed into logarithmic form. X; is number of days
in July when more than 10mm precipitation is recorded per day. X3 is number of brown plant-
hopper caught with light trap from June to July which are transformed into logarithmic form.
And X, is average population density of brown planthopper investigated at the first 10 days of
August by regular patrol surveys.

The forecast values derived from this equation indicates the population of brown planthopper
after more than one month later in the case when insecticides are not treated to any of the
farmers’ fields. If this forecast values exceeds the threshold values of control, we should decide
that how many area of farmers’ fields are treated with insecticides to keep the population density
of planthopper below this values.

From the past data, there is following relationship between proportion of controled fields (Y)
and the decreased rate of planthopper population (X), that is, Y= —1.91124-3.6291X 432.2884,/X.

After putting out the forecast values, computer automatically calculates the difference between
this forecast values and threshold values of control, and using above equation, it puts out how
many area of farmers fields should be treated with insecticites to keep the population density of
planthopper below the threshold values of control.

In practically, the occurrence of white-backed planthopper and brown planthopper were well
forecasted with the multiple regression equations and also a rough estimates of treated area with

insecticides in respective districts could be grasped in past two years.



