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The Effect of Temperature and Day-Length Conditions on the Growth
and Fecundity of Green Rice Leafhopper, Nephotettiz cincticeps Uhler

Yoo-Han Song*

ABSTRACT

This experiment was conducted to determine the optimum temperature and day-length condition

for laboratory multiplication of Green Rice Leafhopper, Nephotettiz cincticeps Uhler, and to
obtain basic information for deriving temperature dependent growth rate function.

The insects which were reared in 33-35°C have relatively short nymphal periods and high adult

emergence rate compared with the insects which were reared in 27-29°C.

The adults which emerged in 35°C laid significantly smaller number of eggs than the adult

reared in 27-29°C during their nymphal stage.

Day length in 29°C did not have any influence to the nymphal growth, adult emergence rate and

egg laying of the insect.

The growth rate of the insect did not have linear relation with rearing temperature.
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Table 1. Adult longevity and fecundity of Green Rice Leafhopper, Nephotettiz cincticeps Uhler,
in different temperature conditions. The adults were reared in 27°C during their nymphal

stage.

Temperature Adult Longevity (Day) Eggs per Eggs per Day
Condition Female Male Female per Female
33+1°C 16, 70a%* 16. 742 160. 05a 9.58a
27+1°C 18.90b 17, 00ab 155. 00a 8. 20b
28~19°C* 20.32¢ 17.35¢ 96. 16b 4.70c

% Temperature fluctuation in the range between 28°C(12hrs) and 19°C(12hrs).

*#* Difference between means significant at the 5
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Table 2, Egg period, nymphal period and adult emergence of Green Rice Leafhopper, N. cincti-
ceps Uhler, in different temperature conditions.

Temperature Nymphal Period(Day) Egg Period Percent
Condition Female Male (Day) Emergence
33+ 1°C 12, 58+0. 65 11. 0640. 35 6.63+0.09 93.42
27+ 1%C 15.642-0. 51 13.9440.44 7.3040.29 76,92
28~19°C 23.29+0. 56 21,4440, 50 11, 0440. 11 63,16

# Temperature fluctuation in the range between 28°C(12hrs) and 19°C(i2hrs)
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Table 3. Nymphal period and adult emergence of Green Rice Leafhopper, N. cincticeps Uhler,
in different combinations of temperature and day-length conditions.

Temper- Day _Period of Nymph Instar in Days Nymphal Percent
ature Length Sex Ist 2nd 3rd 4th 5th Period (Day) Emergence
35°C 24hrs I 2.54 1.69 2.00 2.54 3.92 12,59+0.52 94.87a*
M 2.50 1.38 1.71 2.13 3.33 11.04+0.31

29°C 24hrs F 2.71  2.00 2.18 2.47 4.18 13.5340. 33 83.70ab
M 2.64 1.8 2.00 2.29 3.50 12.21-:0. 32

29°C 16hrs F 2.64 2.00 2.00 3.00 4.00 13.64+0.16 56, 10b
M 2.74 2.08 2.00 2.08 3.83 12.79:£0. 32

29-C 8hrs ¥ 2.63 2.17 2.42 2,50 4.08 13.7940.52 52.63b
M 2,56 2.00 2.63 2.38 3.60 13. 060,52

# Differences between means significant at the 5%

level when compared values have no letters in common.

Table 4. The longevity and fecundity of adults which were reared in different combinations of
temperature and day length during their nymphal stage.

Tempe- Day Adult Longevity Eggs per Eggs per Day
rature Length Female Male Female per Female
35°C 24hrs 16. 80b* 14.80c 27.80b 1.65
29°C 24hrs 22.42a 27.75a 185.17a 8.20a
29°C 16hrs 18.18ab 18.00b 141.00a 7.76a
29°C 8hrs 23.29a 17.73b 170. 86a 7.34a

# Differences between means significant at the 5% level when compared values have no letters in common..

olelat AR e

i

BI7iHE ol =] FEETHE 1
o] Ae] HRE fnitysl ¥ o) £HE(28°C o 19°C) &
Za 7

T 5 E R Bl Aol
i1(33°C~35"C) & ¥

v,
e

Z

SIS il

= A
gEyidle 2

Lol
L

SR (35°C) Fel Ao Frho
o2 At

)

&S vl Ao AR R ENREE T8 @
fEppel B & ¢ 7 dob. wekA AR @Y
FANRS HH W P 27~29°C 2405 XER Fell
Felke e fil(33°C) Melelnzd pERLE
Fol o] & Aow 4z,

— 189 —



W4T ok malEd o

* 5 AL 54 BEX GE F3aelEy Fh HS #EHE Q00+

Table 5. The summary of nymphal period and developmental rate of Green Rice Leafhopper,
N. cincticeps Uhler, in different temperature conditions.

Temper- _Nymphal Period in Days(NP) Developmental Rate (100/NP)
ature Female Male Female Male
35°C 12.5940. 52 11.04+40.31 7.942 9.058
33°C 12.58-0.65 11.06+0. 35 7.949 9.042
29°C 13.534-0.33 12.21+0.32 7.391 8.190
27°C 15.64-0.51 13.94-40. 44 6. 394 7.174
23.5°C* 23.2940. 56 21, 44+0.50 4.294 4.664

* Average temperature between 19°C and 28°C
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