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TEMPERATURE RELATIONSHIPS OF THE DEVELOPMENT AND THE MORTALITY
OF EGGS AND LARVAE OF THE BROWN PLANTHOPPER, NILAPARVATA
LUGENS, WHEN THEIR PARENT WAS CONDITIONED WITH
DIFFERENT ENVIRONMENTAL CONDITIONS

Takasi OKUMURA**

Entomological Laboratory, Kyoto University, Kyoto

Synopsis

OKUMURA, Takasi (Kyoto Univ., Kyoto) Temperature relationships of the development
and the mortality of eggs and larvae of the brown planthopper, Nilaparvata lugens, when
their parent was conditioned: with different environmental conditions.

In this paper, the temperature relationships of the development and the mortality of
eggs and larvae of the brown planthopper were studied, when their parents was conditioned
with different environmental conditions such as temperature, photoperiod, crowding and
quality of food plant. Rearing of the parental generation in this experiment was made
under the following four conditions. Case A : the rearing temperature is 27.5°C and long
day photoperiod (16 hours in light and 8 hours in dark per day), high population density
(that is 10 pairs (of adult) or 20 larvae per rearing tube), seedling of rice plant as food.
Case B: temperature, photoperiod and food are the same as in the case A, low population
density (that is 1 pair (of adult) or 1 larva per rearing tube). Case C: temperature,
photoperiod and population density are the same as in case A, leaf sheath of rice plant
given as food. Case D: 28°C of rearing temperature, short day photoperiod (that is 8 hours
in light and 16 hours in dark per day), population density and food condition are the same
as in case D.

The incubation periods of the eggs from the female which are deposited by the female
(brachypterous) of case B, become longer than that of the eggs produced by the female
(macropterous) of case A (the difference can be seen at 909§ level of confidence limit),
Comparing the incubation periods of the eggs which are deposited by the macropterous
female of case A with that of the eggs which are produced by the macropterous female of
case C, the incubation periods of the former are longer than that of the latter (the difference
can be seen at 8094 level of confidence limit).

There is no clear difference among all cases in the relation between temperature and
developmental periods of the larvae produced by the females which were reared under the
different conditions mentioned above.

The developmental zeros and the total effective temperatures in the egg and each
larval stage of progeny are different, when their parent was reared under the different
conditions, )

The mortality during the larval stage is highest when the larvae were reared at 30°C
and lowest at 22.5°C. The mortality of the larvae produced from the parents reared with
the rearing condition of case A or B was higher than that of the parents reared with rearing
condition of case C or D.
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£ 35 gﬁﬂﬁ%&ﬁﬁi&@ﬁ%@%&#ﬁigmﬁﬁﬁwuﬁwigﬁﬁﬁ@w&¥ﬂiﬁ¢ﬁ%mw&%wiﬁﬁﬁﬁﬁw&ﬁaiﬁﬁﬁﬁ
30 43 2.95+40.20 39 2.23+0.57 39 3.05+0.50 30 3.43+0.71 2 5.50+0.50 2 15.50+0.50
27.5 42 2.18+0.39 40 2.00+0 39 2.00+£0.45 38 2.20+0.40 36 3.05+0.38 36 11.40+0.66
A 25 29 3.00+0.18 26 2.81+0.44 26 2.264:0.43 26 2.75+0.45 24 3.98+0.41 24 | 14.60+£0.72
22.5 30 3.00+0 30 2.73+0.51 30 2.53+0.58 30 3.19+0.39 30 5.00+£0.99 30 16.50+0.84
20 41 4.37+£0.47 38 3.50+0.57 37 4.22+0.40 36 4.3240.55 34 6.19+0.50 34 |22.61+£0.84
30 42 3.00+0 35 2.92+0.27 32 3.41+0.65 28 3.234+0.70 3 5.33+1.25 3 17.00+1.41
27.5 43 2.70+0.45 42 2.13+£0.33 42 200+0 42 2.54+0.50 39 3.14+0.47 39 12.51+0.59
B 25 22 3.36+0.47 21 2.22+0.67 21 2.52+0.49 21 2.62+0.48 19 4.00+0.32 10 15.21+0.94
22.5 19 3.65+0.54 18 3.05+0.60 18 3.21+£0.36 18 3.06+£0.52 18 4.25+0.63 18 17.354+0.74
20 38 4.8540.35 37 3.80+0.50 37 3.78+4.0.41 37 4.38+0.57 35 6.38+0.54 35 (23.29+£0.73
30 19 2.35+0.47 18 2.13+£0.50 18 2.45+0.59 18 2.26+0.44 12 4.00+0.63 12 13.13+1.02
27.5 17 2.65+0.48 16 2.25+0.43 15 2.20+0.40 15 2.47+0.50 14 3.39+£0.49 14 12.92+0.73
C 25 19 2.90+£0.44 18 2.79+0.41 18 2.72+£0.65 18 2.53+0.62 15 3.93+0.44 15 14.80+0.54
22.5 18 3.33+0.58 18 2.59+0.49 18 3.00+£0 18 2.82+0.38 17 4.50+0.50 17 | 16.19+0.73
20 19 4.13+£0.59 19 4.02+0.41 19 3.53+0.60 19 4.00+£0.57 18 5.83+0.54 18 | 21.5140.83
30 18 2.32+0.57 16 2.08+0.43 15 2.23+0.51 14 1.93+0.41 10 3.80+0.40 10 12.50+0.50
27.5 18 2.55+0.50 18 2.06+0.23 18 2.16+0.49 18 2.22+0.42 18 3.33+0.46 18 12.61+0.76
D 25 20 3.13+0.50 19 2.43+0.49 19 2.4340.49 19 2.79+0.41 18 4.28+0.79 18 15.07+0.80
22.5 20 3.22+0°59 20 2.78+0.53 20 2.78+0.53 20 3.03+0.42 19 4.79+0.71 19 16.6540.91
20 19 4.26+0.55 18 4.11+0.45 18 3.33+0.47 18 3.61+0.49 17 5.53+0.85 17 20.77+£1.01
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L7 D NS TRIEERIIFTDO 3 2OAM X X 3000
{feh, IHTRIELSL->T5. I, NAOREH]
It e QIENC & b Ao\ DI BRI, '

BHEROFEERGICILE L CRSE ALB » 30C
DETHRILCEDDEFRILE HRTEBNEE L feoT
Wa, ERRERTSBV AT CTE LW, fholiE
TOFREERLCDWTCR S E A B CD DRABE&GDE
W XD THAWEHE O H DERITRD BRI,

REFABREN CHREERYEBE L TRS & CAR\WT

BRI ERAYEDBEN TE W X 5 T, 30°C THRERNEZELE L, 22.5C TR LIEL 72 - T
random AZE(ERRLTW5E LaBbhiw. 54 5.
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FHRO |pyeme o M # o4& %@ % & % & $ @
fEgt REZSBLC T | W P 217 5|0 5|17 2|7 % | onem
A R EHZ A CO 10.27 11.43 8.85 11.98 11.91 13.11 10.61
FHREERE (B | 109.89 36.02 39.53 29.78 34.75 45.45 174.02
B R HET A 6.00 9.71 11.00 10.97 8.65 11.55 9.40
EHRERE 184.23 43.40 33.75 33.64 45.38 50.82 228.11
c ®HE % & 8.65 6.19 8.22 7.34 6.95 8.65 7.72
AHRE AR 142.53 55.53 45.05 45.61 49.00 62.11 254.58
D ®HF 4 - 7.39 11.70 5.87 7.63 8.68 7.86
HHRH R E - 52.06 32.14 47.03 45.55 65.22 250.40
BOSR YRABNOREBRBCBIIRCKLBE
B0 . P % & I % $ & 0 4% Ho& 0 % % & NV % % ® V.%
PR LE s : gt | 7E o | Bt | B R | MR | JE o E | gBak | B oE | gMas | TR
30 45 4.4 43 9.30 39 0 39 23.08 30 93.33
27.5 45 6.67 42 4.76 40 2.50 39 2.56 38 5.26
A 25 30 3.33 29 10.34 26 0 26 0 26 7.69
22.5 30 0 30 0 30 0 30 0 30 0
20 45 8.88 41 7.31 38 2.63 37 2.70 36 5.55
30 50 16.00 42 16.66 35 8.55 32 12.50 28 89.28
27.5 - 45 4.44 4 2.33 42 0 42 42 4.76
B 25 25 12.00 22 4.50 21 0 21 0 21 9.52
22.5 20 5.00 19 5.26 18 0 18 0 18 0
20 40 5.00 38 2.63 37 0 37 0 37 5.40
30 20 5.00 19 5.26 18 0 18 0 18 33.30
27.5 20 15.00 17 5.88 16 6.25 15 0 15 6.66
c 25 20 5.00 19 5.26 18 0 18 0 18 16.65
22.5 . 20 10.00 18 0 18 0 18 0 18 5.55
20 20 5.00 19 0 19 0 19 0 19 5.26
30 20 1000 | 18 11.11 16 6.25 15 6.66 14 28.57
27.5 20 10.00 | 18 0 18 0 18 0 18
D 25 20 20 5.00 19 0 19 0 19 5.26
22.5 20 20 0 20 0 20 0 20 5.00
20 20 5.00 19 5.26 18 0 18 0 18 5.55
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