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Y7o PR RKRERBELORWVHERMEMF TN DS
Ficdhs " Lo T, A X0 SN 5LEiD
A X Rt Ly OEBHIX, %95 LML E
LKA ThoTo & Bbnsd. MR &S HIE
UEREmELIED 7, KIBROBWNERRRE S
5.
—J, BBROBE - BAGE RO o

DI, EYIRCHEHEFE LS AR NIRRT
I, b BEENEZDET XA~ W

7 =YY Sasa veitchii 72 E A 1 F
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Studies on the Forecasting and

Integrated Pest Management-oriented
Control of Rice Insect Pests in Cool Regions of Japan

Takashi Kidokoro

Summary

Studies were made of the forecasting and integrated pest management(IPM)-oriented control
methods for five important insect pests of the rice plant, Oryza sativa, in Miyagi Prefecture,
ranging from the central to southern parts of the Tohoku district, facing the Pacific Ocean.

1. The smaller rice leaf miner, Hydrellia griseola, has recently become an important pest on the
rice plant, and sometimes undergoes outbreaks. The damage was particularly severe when rice
seedlings were transplanted in early May or early June. When transplanting was made between
these periods, the miner caused little damage. Seasonal monitoring of adults with sticky traps
shows the occurrence of two abundance peaks in late April and early June, respectively. Adults
preferentially deposit eggs on host leaves drooping over the water surface often observed just after
transplanting. It was suggested that the coincidence of H. griseola adult emergence with the time
of rice transplanting was the main cause for the occurrence of outbreaks. Progress of the
transplanting method and changes in transplanting time may also well explain the change of pest
status of this insect.

2. Larvae of the rice leaf beetle, Oulema oryzae, exhibit annual fluctuations in the time of
infestation. To analyze this phenomenon, the migratory movement of adults from overwintering
sites to paddy fields and their subsequent dispersal behavior were observed. As ovarian
development proceeded considerably fast once feeding was resumed, the occurrence of immigration
into paddy fields could be assessed by examining the proportion of reproductively immature adult
females in the paddy fields. The pattern of immigration was found to be correlated with the daily
maximum temperature. It was thus inferred that immigration of adults was triggered by a high
temperature. In fact, mass immigration into paddy fields was found to occur when the daily
maximum temperature exceeded 25 “C. The pattern of annual variation in the time of immigration
appeared to be also well explained by temperature. The dispersal within and between paddy fields
after immigration was favored by warm and calm weather, and the scarcity or absence of females
also promoted the movement of male adults. The timing of migratory movement by overwintered
adult beetles is likely to be an adaptive response to the timing of food availability in the original
habitat conditions, and the temporal relationship between their movement to paddy fields in the
spring and sowing or transplanting of rice seedlings would have a great impact on the population
dynamics of this insect.

3. The rice water weevil, Lissorhoptrus oryzophilus, invaded central Japan from North America
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in 1976 and expanded its distribution all over this country by 1989. The beetle became common
around 1985 in Miyagi Prefecture. To control this new pest with a minimum amount of pesticide,
the control threshold (CT) and application technique for the rice water weevil were examined in
Miyagi.

In many prefectures including Miyagi an adult density of around 0.5/hill, which causes a 5%
yield loss of brown rice, has been recommended as a CT for L. oryzppilus. Because overwintered
weevils become active in mid May in central Japan, they invade paddy fields immediately after
rice transplanting in late May. In Miyagi where rice seedlings were transplanted in early May but
weevils did not become active until late May, beetle invasion to paddy fields occurred
approximately 20 days after transplanting. Consequently, their infestation was delayed until the
seedlings grew relatively tall and became robust, resulting in light injury to the rice plants
compared with the injury levels in central Japan. An analysis of 4-year surveys has revealed that 6
adults/hill may be used as a CT for the rice water weevil in Miyagi when a 5% yield loss is
permitted. This is 10 times higher than the conventional value, suggesting that a substantial
reduction may be expected in the amount of pesticides to be used for the control of this weevil if
the new CT is adopted.

Adult weevils overwinter at levees or in adjacent bushes, and invade paddy fields mainly by
flight in central Japan, whereas they move to paddy fields only by walking in northern Japan
probably because of low prevailing temperatures. When a paddy field was bordered with rice
seedlings that had been treated with granular insecticides in nursery trays, adult weevils failed to
invade the paddy field beyond this barrier border of treated seedlings. This technique of partial
treatment, together with the new CT, is expected to contribute greatly to reducing pesticide use in
Miyagi.

4. The rice-plant skipper, Parnara guttata guttata, had been considered to be difficult to
overwinter in Miyagi, because the winter is too cold. However, this species has recently become a
problem in the Tohoku district, and second-generation larvae have often been reported to undergo
outbreaks especially in direct-seeded fields or transplanted fields where the plant growth was
delayed. In Miyagi, larvae of this butterfly were observed for the first time on rice plants in the
southern area in June and July 1990. They were apparently first generations. The time of
oviposition by their parents was estimated to be mid-May through early June based on the dates of
their pupation and the amount of heat available for development from oviposition to pupation in
the paddy field. This time period for oviposition is, however, almost the same as that in central
Japan, indicating that such early oviposition by overwintered adults in Miyagi is not likely.
Temperature is the primary factor determining the winter survival of adult butterflies and
overwintering success is dependent on the number of days with a minimum temperature below 0
‘C during the winter. In Miyagi, no significant correlation was found between the number of

infested paddy fields and that of days with a minimum winter temperature below 0 “C. These
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results may suggest that annual immigration from southern prefectures is a likely scenario to
explain the occurrence of this butterfly in Miyagi. Furthermore, the number of sites at which this
butterfly was witnessed showed a significant decreasing tendency towards north even within a
small range of 150 km in Miyagi, suggesting that the source of origin may not be very far from
this prefecture.

5. The green rice leathopper, Nephotettix cincticeps, is a typical insect in which population
density is regulated by density-dependent processes, leading to stability in population density,
according to previous studies in southern districts of Japan. On the other hand, populations in the
Tohoku and Hokuriku districts show a marked fluctuation in size and sometimes reach a high
density, causing a significant yield reduction due to sucking of rice plants by leathoppers. In this
study, published data of light-trap records collected throughout Japan were analyzed with special
reference to the geographic variation.

To examine the geographic trend in the magnitude of annual fluctuations in population density,
the coefficient of variation (C.V.) of annual catches was plotted against the latitude of trap
location. The value of C.V. tended to increase with an increase in latitude, which means that the
magnitude of fluctuations in the northern areas is greater than that in the southern areas. The mean
of five highest records in trap catches tended to increase towards the north until around 38 °N at
which Miyagi Prefecture is located, and the value then decreased drastically near the northern
boundary at 41°N. The density-dependent action on population growth from one generation to
another was examined using light trap records. The procedure plotting the log number of a given
generation against the log number of the preceding generation is well known as Morris-plot or key
factor analysis. The regression coefficient b was smaller than unity for the southern populations,
which indicated that population growth is density-dependent. In the northern populations, a
different picture emerged. In an area ranging from 38 °N to 39 °N, the value showed near unity,
which means that population growth is density-independent, namely the population size of a
generation is proportional to that of the preceding generation. This may be the first evidence
showing a geographic variation in the density-dependence of population growth.

6. Based on the results described above, detail discussions were made on three subjects: (D the
characteristics of rice pests in cool regions, @ the significance of control threshold, and 3 the
efficacy of nursery tray application of granule insecticides. In (D, it was pointed out that the
ecology of rice pests may differ depending on the geographic region or climate even in same
species and thus the forecasting and control methods must be grounded on the local conditions. In
@), it was emphasized that the level of injury to crops also greatly depends on the cultural practices
of each locality and establishment of dynamic and/or statistical control threshold for each pest
insect in each locality may be necessary. Finally in (3), the merits and demerits of nursery tray
application of granule insecticides and its efficacy in diminishing insecticide use in paddy fields as

well as its future perspectives were discussed.



