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Studies on Population Characteristics of the Green Rice Leafhopper, Nephotettix cincticeps

UnLer, and Its Direct Feeding Damage on Rice Plants
Kunihiko NABA
Summary

The green rice leathopper, Nephptettix cincticeps UnLer, (hereafter, GRL) is one of the
common and important insect pests of paddy rice in Jaban. The feeding damage caused by
GRL varies with the -geographical location, namely north-eastern and south-western Japan. The
difference in the degree of feeding damage between both areas is not always consistent with the
difference in the population density of GRL between both areas.

In the present paper, I studied on the loss assessment of GRL’s feeding damage both from
pest side and from plant side ; the characteristics of GRL’s population in relation to the food
requirement and the physiological response of rice plants injured by GRL. As a result, I proved
that no pesticide control needs under the ordinary population density of GRL in the latter
growing season of the medium - and late - maturing cultivars.

1) The loss assessment of the direct feeding damage by GRL were carried out by releasing
adults into caged rice plants and estimating yield loss in rice paddy fields in the Chugoku
Moutainous regions. Besides, loss assessment data reported from 13 Agri-cultural Experiment
Stations located in different parts of Japan were reviewed. The tolelant injury level was
estimated as 20 adults or 40 leafhoppers per plant for early-maturng cvultivars, while it was
estimated as 100 adults or 200 leafhoppes per plant for the medium - and late - rhaturing
cultivars.

2) GRL was feeding on the middle and lower parts of rice plants during the day, while on the
upper and lower parts at night in the booting stage. Nymphs were inhabiting a]l parts of rice
plants in the ripening stage. Although some of adults females were inhabiting on panicles in the
day, they moved to foliages from evening till midnight. Furthermore, they moved to panicles
again during post-midnight to moming in and after the heading stage of rice plants. Seventy-
five per cent of adult females inhabiting on panicles and panicle bases in the paddy fields were

immature. Egg clusters were laid mainly on leaf sheathes of the middle and lower parts of rice
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plants at the reproductive stages. Feeding marks of adult females on rice .plants from full-
heading to milk-ripe stage were highly distributed on leaf blades of upper folliages, while some
feeding marks were found on panicles. Adult females were mainly inhabiting on panicles when
they developed their ovaries, i. e. about seven days after emergence, and then moved to the
foliages of rice plants or dispersed out to the other plants. The mature females were feeding
mainly on upper foliages and partly on panicles, and they oviposit on leaf sheathes of lower
foliages. Such changes in their inhabiting parts with age cause no remarkable feeding damage on
rice plants at the reproductive stages under the ordinary population density of GRL. ‘

3) When the paddy fields of early-maturing cultivars were surrounded by the paddy fields of
medium-maturing cultivars, the population density of GRL, the sex ratio and the ratio of
maturing females in the fields of early-maturing cultivars became higher than those in the fields
of medium-maturing cultivars on and after the heading date. Sticky traps were set up on the
boundary between the fields of early- and medium-maturing cultivars in order to elucidate the
interfield movement of adult leafhoppers. Many female adults were caught in the parts of sticky
traps above the plant-height. On the contrary, most of male adults were caught below the plant-
height. The immigrated number of adults into the fields of early-maturing cultivars ex'ceeded the
emigrated number out of the fields from the booting stage to the heading stage.

4) GRL which fed on panicles of rice plants inserted their stylets much more frequently ’into
the rachis-branch and the rachis which represent the initial pathway of water and photoéynthetic
products than into the chaff and glume. Then, the translocation of water and photosynthetic
products to panicles was prevented by sap-sucking of GRL. The physiological response of rice
plants injured by GRL differd depending on the pattern of ripening of the rice plants. In the
early—ma;turing cultivars, the yield was markedly reduced due to the delay of ripening. In
contrast, even a severe infestation inflicted minimal yield losses in the medium-maturing
cultivars, due to the compensation of the loss of photosynthetic products subsequently.
Therefore, the control threshold should bé established for each rice cultivar in taking account of
the physiological response of the cutivar to GRL'’s infestation in the ripending period.

5) The spatial distribution patterns of adults and nymphs among hill during the latter growing
season of rice plants were proved to be nearly random by Iwao (1968)’s m-m regression
method. Sample sizes necessary for the absolute GRL’s popu}atioh density were calculated from

the relaionship between mean crowding and mean density by applying Iwao and Kuno (1968)’s
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method. The efficiency direct counting method was measured by the comparison with the
absolute population estimation. The mean efficiency of direct counting method for adults and
nymphs during the latter growing season of rice plants were ca. 44% and 30%, respectively.
The efficiency of sweeping method was also mesured by the comparison with the absolute
density. It became higher gradually with the advance of ripening. That is, the efficiency for
adults was ca. 18%, 22% and 26% at the heading, full-heading and milkripe stages,
respectively and the sweep effeciency for nymphs was ca. 6%, 21% and 26%at the above
three stage, respectively.

6) The population density of second generation of GRL in Hiroshima Prefecture was annualy
stable and the mean density per plant was ca. 10 leathoppers during 1974 to 1983, however it
decreased to ca. 2 leafhoppers after the beginning of nursery box application of insecticides to
control the rice water weevil in 1983. Generally speaking, yield losses of medium- and late-
maturing cultivars injured by GRL are negligible because the abundance of GRL is low and the
cultivars have a long ripening period. However, in case of the early-maturing cultivars with
short ripending period, the abundance of GRL should be monitored in reproductive stages of
rice plants because a temporarily high density of GRL might affect the yield especially in a
mix cultivation areas where the rice fields of early-maturing cultivars were surrounded by the

rice fields of medium-maturing cultivars.
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