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THE STUDIES ON THE COLDHARDINESS OF BROWN PLANTHOPPER
ON ITS EGG AND YOUNGER NYMPHAL STAGES.

Yau-I Chu, Li-Hsiu Lai, Chich-Wei Lai and Hsiou-Tean Wu
Division of Entomology, Department of Plant Pathology and
Entomology, National Taiwan University, Taipei, Taiwan, R. O. C.

Brown planthopper (Nilaparvata lugens (Sth) = BPH) is a serious threat to rice production in
Taiwan, while the population dynamics of BPH is so variable annually. It is generally presumed to due
to the composition of 2 different initiating populations in the spring season. Accordingly one is the
trans-oceanic immigrated strain, and the other is the local overwintered one.

The purpose of the present studies is set on the target to evaluate the importance of thé local
overwinter strain as the initiating population. ;

For the fundamental study for the evaluation, the coldhardiness of the egg and younger nymphal
stage of BPH are estimated in the present work. The work is composed of five parts and following
results are obtained. '

1) The embryogenesis of BPH.

Based on the external characteristics, the embryonic development of BPH can be divided into 6
stages. Those are blastoderm stage, germband stage, yellow-spot stage, blastkinesis stage, eye
pigmentation stage, and hatching stage.

- 2) - The embryonic development at constant temperatures. _

The duration of germband, yellow-spot, eye pigmentation, and whole egg stages were estimated -
at 15£1°C, 20+1°C, 22+1°C, 25%1°C, 28%1°C and 30+1°C. The regression curves between the
growth velocity and temperature are as follow:

Germband stage: Y=62.943+7.096x-0.115x2; R2=0.8167,
Yellow-spot stage: Y=-114.866+11.021x-0.182x?; R?=0.7445,
Eye pigmentation stage: Y=-51.757+5.411x-0. 104x%; R2=0. 9303,
Whole egg stage: Y=-17 029+1.802-0.03x%; R?=0.8840.

"The physmlogmal zero points for germband, yellow-spot, eye pigmentation and whole egg
stage are 10.74°C, 13.38°C, 12.62°C and 11.75°C respectively. The accumulative temperatures for
the growth of germband, yellow-spot and eye pigmentation stages were 32.96 D.D.,24.87 D.D. and
6734 D.D. respectively.

3) Test of coldhardiness of the egg stage.

BPH were reared in the growth chamber at 25°C, until they develop to the 3 dlfferent embryonic
stage, namely, germband, yellow-spot and eye pigmentation. Then the temperature was decreased to
10°C or 5°C. They were kept under those low temperature for different duration. After the cold

treatment the temperature is re-rised to 20°C. The observation is continued until the end of the 3rd
instar stage.
a) Effect of decreasing temperature to 10°C.
The mortality of germband and yellow-spot stage increased significantly after 45 days treat-
ment under 10°C temperature, and 60 days for the eye pigmentation stage. The order of the




26 HERAEEESE—1

- coldhardiness under 10°C is as follow: eye pigmentation stage > yellow-spot stage- >germband

stage. o

b) Effect of decreasing temperature to 5°C.
The mortality of germband stage increased markedly after 30 days treatment, and 45 days for
-the eye pigmentation stage. In the case, the duration of the cold treatment is shorter than 15
days, the order of coldhardiness is as follow: eye pigmentation stage > yellow-spot stage >
germband stage. While the duration prolonged over 15 days, the order become as follow: yellow-
spot stage > eye pigmentation stage > germband stage.

The effect of low temperature to the duration of egg stage are also studied. The degree of
prolongation is much variable with the duration of the cold treatment. While they can re-start
their embryonic development soon after replaced under warm condition. Therefore, the retar-
dation of the embryonic development is considered to be caused by quiescence but not diapause.

4) * Test of coldhardiness on the younger nymphal stage.

© The egg are firstly incubated under the temperature of 25°C, 20°C and 15°C. After the hatching,
the nymphs are provided to the gradually decreasing temperature condition till 15°C. Then, v_vithin
15.50 days, at least 88.89% of hatched nymph developed to the 4th instar nymph. At the another
test which the temperature is gradually decreased to 10°C, the high mortality occurred during 2nd to
6th day¥ after the cold treatment. In a series of this test, half of provided nymphs are died between
5th and 231d day. And all of them are extinguished between 18th and 42nd day.

Under _IO?_C condition, the 2nd and 3rd instar nymph showed higher cold hardiness than the 1st
instar nymph. When  the temperature decrease to 5°C, the majority of the younger nymph
died within 24 hr. One hundred percent of mortality is obtained by 6—9day’s exposure of 5°C’
temperature, It is a worthy noted fact that, the Ist instar nymph is slightly more tolerable to 5°C
condition than the 2nd or 3rd instar nymph.

5) Tentative estimation of percent hatching a: surviving of younger nymph during the winter
season. ' :
, The estimation is conducted based on the meteorological data during 1979-1984. Combining the
results obtained in the present work. The following figures are suggested, to be occured in the early
spring. The percent of survived egg in Taipei, Taichung and Chiayi are 6947, 76,67 and 76.67%
respectively. The percent of egg hatching in Taipei, Taichung and Chiayi are 23.23, 34.78 and 34.78%
respectively. The percent of suvival of younger nymph in Taipei, Taichung and Chiayi are 37.72,
6221 and 65.98% respectively. Owe to the warm condition in Pintung, both egg and younger
nymphs of BPH are expected can grow to get rid of the influence of the low temperature.






