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Abstract

The is the first study of the effect of temperature on the development, longevity, and reproduction of the sexual form of
Periphyllus koelreuteriae (Takahashi) in Taiwan; the effect of temperature was measured from 5°C to 30°C at 5° intervals. Results
show that oviparous females and males could not complete their development at 30°C, and eggs could not hatch at 5°C or above
25°C; the fundatrix completed their development only at 15°C and 20°C. Developmental times of juvenile stages of oviparous
females, males, and fundatrix were shortened with increasing temperature. For oviparous females, the longest developmental time
was 49.75 days at 5°C, and the shortest was 10.47 days at 25°C; the low developmental threshold temperature was 1.48°C, and the
thermal summation was 259.07 DD; the longest longevity of adults was 15.68 days at 10°C, and the highest fecundity (5.88
eggs/female) was at 15°C. For males, the longest developmental time of juvenile stages was 45.745 days at 5°C, and the shortest
was 9.40 days at 25°C; the low developmental threshold temperature was 1.43°C, and the thermal summation was 238.10 DD; the
longest longevity of adults of 9.33 days occurred at 20°C. For fundatrix, the longest hatching time of eggs required 60.25 days at
10°C, but only 30 days was needed at 20°C; its juvenile stages took 33.33 days at 15°C and 20.71 days at 20°C to complete
development; the longest longevity of adults was 18.80 days at 15°C, and the highest fecundity was 45.43 offspring/female at 20°C.
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Table 1. The developmental time of juvenile stage of oviparous female of Periphyllus koelreuteriae at various constant

temperatures
Developmental time (days)
Temp. Instar- Instar - Instar- Instar- Juvenile
() N Mean N Mean N Mean N Mean N Mean
(SD) (SD) (SD) (SD) (SD)
5 20 12.55 14 11.29 11 12.82 4 13.75 4 49.75
(0.94) (0.99) (0.87) (0.50) (0.50)
10 30 7.70 30 8.00 29 8.10 27 9.44 27 33.15
(1.18) (1.47) (1.08) (1.09) (2.80)
15 30 5.23 30 5.23 30 5.83 26 6.81 26 23.00
(0.63) (0.73) (0.95) (0.69) (1.77)
20 30 3.27 30 3.27 29 3.48 27 4.07 27 14.07
(0.45) (0.58) (0.57) (0.68) (1.59)
25 30 2.60 27 2.25 23 2.52 19 3.05 19 10.47
(0.50) (0.45) (0.51) (0.23) (1.07)
30 20 3.25 4 3.75 — — —
(0.55) (0.50)

1) N Number of survival nymphs from each treatment.
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Table 2. The developmental time of male juvenile stage and adult longevity of Periphyllus koelreuteriae at various
constant temperatures

Developmental time (days)

Temp. Instar- Instar - Instar- Instar- Juvenile Longevity
() N Mean N Mean N Mean N Mean N Mean N Mean
(SD) (SD) (SD) (SD) (SD) (SD)
5 15 12.00 8 10.75 5 11.80 4 11.00 4 45.75 4 2.00¢?
(0.85) (0.71) (1.10) (0.82) (2.50) (0.82)
10 20 7.65 20 7.05 14 7.35 11 7.45 11 29.00 9 4.89b
(0.67) (0.60) (1.15) (0.93) (1.95) (1.76)
15 20 4.85 20 5.00 20 4.90 17 5.00 17 19.82 16 8.38a
(0.75) (0.65) (0.65) (0.62) (1.51) (2.13)
20 30 3.26 30 3.20 30 3.13 28 3.39 28 12.93 217 9.33a
(0.45) (0.41) (0.35) (0.49) (0.60) (2.32)
25 20 2.30 20 2.40 19 2.26 15 2.47 15 9.40 14 4.14h
(0.47) (0.50) (0.45) (0.52) (0.83) (1.99)
30 15 3.13 2 3.50 — — — —
(0.35) (0.71)

1) : Footnotes: same as Table 1.
2) : Means within a column followed by the same letter are not significantly different at 5% significant level
according to Tukey’s honest significant difference test.

Table 3. The developmental time of fundatrix juvenile stage of Periphyllus koelreuteriae at various constant

temperatures
Developmental time (days)
Temp. Egg Instar- Instar - Instar- Instar- Juvenile
() N Mean N Mean N Mean N Mean N Mean N Mean
(SD) (SD) (SD) (SD) (SD) (SD)
5 — — — — — —
10 16 60.25 7 22.00 — — — —
(2.11) (2.08)
15 20 48.00 12 12.33 5 7.60 5 6.80 5 6.60 5 33.33
(2.68) (3.31) (3.78) (1.30) (0.55) (2.24)
20 17 30.00 17 9.76 12 4.92 8 4.13 7 3.86 72071
(1.12) (1.75) (0.90) (0.35) (0.90) (0.98)
25 — — — — — —
30 — — — — — —

1) : Footnotes: same as Table 1.
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Table 4. Developmental rate (Y) of juvenile stage of oviparous female Periphyllus koelreuteriae in relation to temperature

(x)
Regression Thermgl The low
Instar equation R2 summation developmental
K (DD) threshold ()
Y = -0.017 + 0.016x 0.9783 63.61 1.11
(-1.50 ~ 4.48)"
Y = -0.036 + 0.018x 0.9452 56.12 2.04
(-2.10 ~ 8.57)
Y = -0.029 + 0.016x 0.9555 63.42 1.79
(-1.87 ~ 7.89)
Y = -0.015 + 0.013x 0.9543 76.92 1.19
(-2.29 ~ 7.67)
Total Y = -0.006 + 0.004x 0.9628 259.07 1.48
(-0.70 ~ 4.80)

Y: developmental rate (1/day).
X : temperature (5t0 25 ).
1): 95% confidence interval of low developmental threshold .
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Table 5. Developmental rate (Y) of juvenile stage of oviparous male Periphyllus koelreuteriae in relation to temperature

(x)
Regression Thermgl The low
Instar equation R2 summation developmental
K (DD) threshold ()
Y = -0.032 + 0.018x 0.9691 56.82 1.80
(-1.61 ~ 6.74)"
Y = -0.013 + 0.016x 0.9689 61.05 0.78
(-2.90 ~ 5.91)
Y = -0.032 + 0.018x 0.9675 55.56 1.45
(-1.70 ~ 6.81)
Y =-0.012 + 0.016x 0.9702 63.37 0.74
(-2.57 ~ 5.44)
Total Y = -0.005 + 0.004x 0.9716 238.10 1.43
(-2.19 ~ 5.53)

Y: developmental rate (1/day).
X : temperature (5t0 25 ).
1): Footnotes: same as Table 4.

Table 6. The longevity and fecundity of oviparous female Periphyllus koelreuteriae at various constant temperatures

Longevity (days) Fecundity (eggs/2)
Temp. N Mean N Mean
() (SD) (SD)
5 4 3.00b” 1 2.00a
(2.83) ()
10 20 15.68a 12 2.75a
(6.01) (2.14)
15 24 10.13ab 17 5.88a
(2.66) (3.44)
20 25 8.92ab 17 3.06a
(3.90) (2.63)
25 15 5.27b 8 1.63a
(3.10) (0.74)

1): Footnotes: same as Table 1.
2): Footnotes: same as Table 2.
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Table 7. The longevity and fecundity of fundatrix adult of Periphyllus koelreuteriae at various constant temperatures

Longevity (days) Fecundity ( offsprings/¢ )
Temp. N Mean N Mean
() (SD) (SD)
15 5 18.80a" 5 17.20b
(3.35) (14.08)
20 7 11.29b 6 45.43a
(2.43) (18.98)
1): Footnotes: same as Tahle 1.
2): Footnotes: same as Table 2.
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Effects of Temperatures on the Development, Longevity and
Reproduction of the Sexual Form of Periphyllus koelreuteriae
(Homoptera: Chaitophoridae)

Yi-Chun Lin, Yu-Chang Liu and Mei-Hwa Kuo® Department of Entomology, National Chung- Hsing University, 250 Kuokung
Rd., Taichung 402, Taiwan, R.0.C.

ABSTRACT

The is the first study of the effect of temperature on the development,
longevity, and reproduction of the sexual form of Periphyllus koelreuteriae
(Takahashi) in Taiwan; the effect of temperature was measured from 5 to 30

at 5° intervals. Results show that oviparous females and males could not
complete their development at 30 , and eggs could not hatch at 5 or above
25 ; the fundatrix completed their development only at 15 and 20
Developmental times of juvenile stages of oviparous females, males, and
fundatrix were shortened with increasing temperature. For oviparous females,
the longest developmental time was 49.75 days at 5 , and the shortest was
10.47 days at 25 ; the low developmental threshold temperature was 1.48
and the thermal summation was 259.07 DD; the longest longevity of adults was
15.68 days at 10 , and the highest fecundity (5.88 eggs/female) was at 15
For males, the longest developmental time of juvenile stages was 45.75 days at
5 , and the shortest was 9.40 days at 25 ; the low developmental threshold
temperature was 1.43 , and the thermal summation was 238.10 DD; the
longest longevity of adults of 9.33 days occurred at 20 . For fundatrix, the
longest hatching time of eggs required 60.25 days at 10 , but only 30 days was
needed at 20 ; its juvenile stages took 33.33 days at 15 and 20.71 days at 20

to complete development; the longest longevity of adults was 18.80 days at
15 , and the highest fecundity was 45.43 offspring/female at 20

Key words: Periphyllus koelreuteriae (Takahashi), sexual form, rearing
temperature.
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