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Abstract

Our data indicate that under constant photoperiods of 10L: 14D and 12L: 12D, changing the temperature alone could not
induce Periphyllus koelreuteriae (Takahashi) to produce the aestivating form of offspring. However, a shift in the photoperiod of
from 10L: 14D to 12L: 12D, simulating day-length conditions in the beginning of summer at temperatures of between 10 and 25°C,
could induce the production of aestivating offspring. The percentage of the aestivating form of offspring produced decreased with
the days and the generations after the photoperiod was shifted. The highest percentage always appeared at 20°C with 26.27% and
18.33% on the first day of the first and the second generations, respectively; however, no aestivating form was produced on the
fifth day of either of these two generations. For the third generation, 2.44% of the aestivating form was produced only at 20°C on
the first day. The highest percentages of females that produced the aestivating form were at 20°C, i.e.,, 53.33% and 40.00%,
respectively, for the first and second generations. However, the percentage was reduced at temperatures lower or higher than 20°C;
only 3.33% females of the third generation produced the aestivating form. Comparisons of fecundity and longevity of females that
produced the aestivating form of offspring and females that produced the normal form of offspring at various constant
temperatures revealed significant differences. The fecundity and longevity of females that produced aestivating offspring were
lower than those of females that produced normal offspring. The percentage of the aestivating form of offspring produced by each
female was the highest at 20°C in all generations, with 34.15% in the first generation and significant differences among different
temperature treatments, and 25.82% for the second generation but no significant differences among temperature treatments. At
20°C, 20% of the aestivating form of offspring were produced by each female in the third generation. The longest longevities of
females which produced the aestivating form were 8.09 and 8.00 days in the first and second generations, respectively, at 15°C, and
the shortest were 4.60 and 4.00 days for the first and second generations, respectively, at 25°C. The longevity of third generation
females was 5.00 days at 20°C.

mE

Rl B RN B EW R 10L: 14D K121 1I2DEIEXEBH NERERRE - WAREFREELEBWERNEY - BE10~
25°CEEERET - XBHALI0L: 14DEM K121 12DFAREFERBRZARKER - BIoUFREEGEREY - ABERE
RYZBMBNEBEREY ZLEXRM T - MBEENEE ZREM M E - SRE MILROCRAESERZIERSRS -
Hop MBI ZHE1RE26.27 « BES - HRBISCCHFEINE 1X212.07 » ; B208HNLI20°CRELIRTELS.33 « lE A
FRB/EZ - 15°CIH1AEL0.89 » ZHER  EERSKAABELEBER A ; B3NBURETE20°CRELRB244 « LER 7
BERFREL - EEBRZRETERPI20°CIEEL253.33 « K520 240.00 « BEs - BBBEASSREMIREE - £
FINFHEE20°CIFAE33I3« X ZEMNSHYYES - £#FER NEVERVBY YRERORELSLNZBURE ; EHE
B7BUSmIRELREZBUSnAN  BEEUNBRBUMEFNPRERMS ZLEREHABELL20°CRBES - HPSH
10A34.15« ; $218B25.82+ ; F3NHE20« - EMERBH ZZml15°CZ8.00£8.09K K&k « 25°CHKFZ4.0025.00K%

A -

Key words: Periphyllus koelreuteriae (Takahashi), aestivating form, photoperiod, temperature.
RS HEEEY - MEE - SUEH  RE
Full Text: EPDF(0.64 MB)

TEHETSHE X Browse all articles in archive: http://entsocjournal.yabee.com.tw



RS

Ei4 R & 22: 215-227 (2002)

Formosan Entomol. 22: 215-227 (2002)

YCIE A B i s S et [E] 2 Wf  (Periphyllus koelreuteriae) (|f]

AH - BIRD B AR 2

WieE Bk fedE”

BUPEASERER O 402 B 250 57

W =

AEBR R8T G A A A 10L: 14D & 12L: 12D B T b E 5 T £ Rk
BECBAMBEELEABRT AL o24 10~25CA B TR E TrkiBANG 10L:
14D #3 & 12L: 12D 4 2 204 B X B0 R0 M oF > 27 T 3 3 L 2 MR A 297
HIEHRm R BB ARERT R L ER TS T2 3 RAFTIA
BATH  EBETHR20CHMERIAILELARS AP UE 1 RZFE 1
Xi£ 26.27T% B > kB 15CHH 1 RFE 1 X2 12.07% : % 2 REHF TR
20CH % 1 RT2 1833 % AU FRARS > 15CHAA 10.89% X puf - k2
B RHRRAEAMIE TR H 3 REMAMEL 20T 5 1 RA 2.44% L EZ
AEHFREL  AMIAZ BRI 20°0CHH 1 K2 53.33% &% 2 K2
40.00% &% & BB EA S REKPLESE 25 3 Re¥{Ek 200C T4 3.33
BEZEFMIANFHEL  ALE TR TARIAIFYIFBEYREEFA
XEFHEK ARA I FHETAREEFTAIGHETEE - L EAMATA
T EFTARPATRAEZ LR EHREL20CHFERF L P % 1 KA 34.15
% 3 % 2 KA 25.82% 5 H 3 KA 20% o AMAA X H4 L 15°CZ 8.00 £
8.09 X &% &k 25°CrFx 4.00 £ 5.00 X & &4 o

RASEET : BB A  HMER LAY BRE

Z
jll[

AP ZE AR SR ~ B SRS
BT 2 s - R R RATES »
FEEM ISR LUHEEA 17 (Vaz Nunes, 1998;
Christiansen-Wenigere and Hardie, 1999;

UL IN

e-mail:mhkuo@dragon.nchu.edu.tw

Ishihara, 2000) - S£##{i7 fj> 2 Bl i ZA 52 57
Hilw > ZREEWB (Periphullus) .2 5415 [E] 2
e (Periphyllus koelreuteriae (Taka-
hashi)) » f* & # (£ H 27 = fH V) & 8 5 5
(Koelreuteria formosana Hayata) | DIH
AN » B B 2R A HE I 7 B T

SR R R R R A R R 2 215



(aestivating forms)—fnE A NS » T aaE
GBIy £ 2 e TR AEEE R R
i~ ¥ &t (fundatrix) ~ # E U (aestivating
form) ~ f\JERG 4= MEWF (viviparous female)
I 4 It iF (oviparous female) ky iff Wif 25 % R
A p RN A R ER B R — 1 E (Lin
et al., 1999a) o 5 BRWF & F E ORI rh e A 1
Mz B DR B2H R ACE (Hille
Ris Lambers, 1966; Zaslavski and Kats,
1988; MacKay et al., 1989; Moran, 1992;
Gao et al., 1999) » {HAIRE b 7 3 A A i
BRI 2 B HI A ? B E AT R E w2
HHEAMFCRE -

EE & 40 ] J% JE Z= B B L R E W B
(diapause) s 4= 2= 2% REAU 2 LYK 5 1
FF 26 B3 R O B s iy B B SR BT K
(Masaki, 1980; Beck, 1985; Dixon, 1985;
Mittler and Gorder, 1991; Numata and
Shiga, 1995; Yoshida and Kimura, 1995;
Gao et al., 1999) » JMEEE A HREL T F
A5 S (Moran et al., 1993) < SR H
SRERIS ML B AR [RIIRF R & Hi 3R AL
I B 1R H R T B W22 RSB i
B (Tsitsipis and Mittler, 1976; Lees,
1986, 1987; Via, 1992; Vaz Nunes and
Hardie, 2000) - [X[}tt, » A58 & PEET O
ARGt (B FE W 375 S B A A 2 T REE - T
DI#zn 2 i m B R BRE 2 I - W25
Liu et al. (1999a).2 HFAIZHEAS R » 30€ B
X727 10L: 14D JE R WF I 2 B2 T
A4l 2 121 12D » Fo& ARG R AT
AR - 7 S REH AR S AR (B R f o A e AU
W BRI AGRLE -

MFERTE

72/

i

JE
17

216 L TEBE=M

i
e
it
[l

&

—BEABH TERTFREHZHERE

BEGHE

5 ~10 f 15°C =fEA[FIEN ~ —fH[EH
EOEER 10L: 14D Ed 12L: 12D ~ Jg8fF 756~
85% RH 27t ffiry - LIS B s isH i SE i o 05
7 B ] A (B R F - A A 3
X0 25 4 (TR P EZER > AN
T L - ST T 513 4 (GRABE © FEYEEIN
BefE AN 2 e AR » 5°C o) Il EHALS 10
15~20 K 25°C » 10°CEifuE 15~ 20 J 25°C »
15°CREHALS 20 f 25°C » B i #(F 30 &
- FOE R OCEI T R R A H
B R WRR - B HRS 28 AR5 0 T R RF
SRR IE o BEUPRIN— S Sl R 4L 30 £ »
HEHENT 3 (ENHEEEEHETRS
1k o

ZEERETERRHETERERE

e

2 5~10~15~ 20 K 25°C AfEAN[AER
FotERA 10L: 14D ~ 8 75~85%RH 2%
TRARH > DUEEE SR ASHE 1 [ > 1% 2 T o B S
HERGIEEY - &S E 30 HE - i
EaE 31X 25 4 (NIRRT L ZBR
O ELEES 12L: 12D » Jfi TR 3
RBR - Foikfy H A R i - R HES
TR AEAEWE » EERWFIE R AR - SRR
— BRI 30 & - PAEHOEGEIZ & E
i T BB U A 3 (U AN e Al = A 0F
Rk e

= ARER T EUE R G R EE S
HIERR B2
R AFREEL J7 3k = 2 IR 1 B AR A B
WF > BB A F 30 HAE - RN AR
T 2 R R 7 1E 8 I RPWF i H e 4 R -



SHBEREFT » BEEBREILTEIE - L
SAS Proc t-test FLEHHFEREFE T W& B 2
AR 2 A IR 72 FL(SAS, 1982) -

M EEBERFRZIEE

AR 5~25°C Tl AN A € 1k B LR 10L:

14D » J2J% 75~85% RH 2 iafarh » LIak
RS R E R E R E R > IR E
B J5iE T 2 0 HAEENE 3 X B 4 (U
WRHF AL 2B > P LR 121
12D > ABRFEASE 2 W T - Bk H B
R K E A 2 FU AR s S H S 8T
A HERIFILTE I - BEUHEI—&
HEARMF AL 30 % > MEEHEEE 3 (UELH
FEA M B R 0

T EUER YR BEFSHGRFRHB

WE R EEh bR

KA RHEL 7 1 = 2 it B D BREL 77 3 - [A]IRE
Sk B E A7 WF 2 R B ~ BRI agan ) i &
FHEFFI 7 T 5008 2 HLAS o A SraBA T 152
ZH > LI SAS 2 Proc GLM {7 AL
K AREE 2 two-way ANOVA 347 » H
FE = BIGHELL Tukey £ HSD % (Tukey's
honest significant difference)/)#f » LLEEAR
MG & » BEWF 2 S5 e i 6 REAF e o Y
HWF 2 AR 2 755 (SAS, 1982) -

m R

— BEEN THRT AR S ENE
BRI 2 B
JCBANREEE 3 ({15 B 4 (U1

SRR L 2 B PR RSB - 2 R

FEJCEM 10L: 14D R 12L: 12D F e (it

PR > YA 5CHIBE 10 15~ 20

J2 25°C » 10°CHEHaZE 15 ~ 20 Jz 25°C » 15°C
R 20 J 25°C » HhaAER 18 £l - TEEHLR
2 R T EEEE 3 U N IR
J& - SREBHE] R Wy A 7 AR B BT o

ZEERETERLRHETERERE

e

R — Al Al RS AN E R T 2 mE A
58 1§¢EEN 10L: 14D s 120: 12D »
EAEETE RS R » IR 5°CIRpEfER A 3 X
St (B FE lof 15 i s R e A 5 (HRS 10°C
IFIE A 2 55 1 U e A e R W > e
B H 5 2 K 3 (L Mg RS WhE A 5 15
Fe 25°CIRF RIS < 25 1 & 2 (XA
A BT AR > (B E 3 {RUG HI R 5 A
WEAEE 5 20°CIRFIEHOEE I S 5 5 1~
3 (RIgRE A Al E AU

S PRAERTEUERZBYRELEERZ

BT EIERR S 2R

FE B TR PR S 7E 1 B REWE A AN [R] 8
RN 2 BIEAR LR ] IR RS RIS H] &R
A ER T Z s A R 72 2 - HEER A
BRI 7 B E AR R R 7 i 8 R RHF £ v o 2 10
£ 25°CHY » B R R 2 R (R8Uy
I 5t R AT 7 3.33 ~ 8.27 ~ 17.13 ¢ 7.20
BB EIEF N2 2 BB E
FHIF A7 18.62 ~ 37.86 ~ 39.56 J% 33.73 ¢
K- HR —z Skt n] B HESE R 2 £
WE 2 i A A [EE TR T P E A 1 K (4.60
~8.09 X) » MAEIEH B2 FHF & g
FEME R Z FhF R - HAEFER T2 &2k
BIOERE AR -

M- EEEERFRZIER
[ — s AN AR TG EIR 10L: 14D i

TR R E R M E R o 217



F— TREER FEREREEE RS E M EF P HE NEGMEL R REGS G
Table 1. Percentage of aestivating form of offspring produced per female and female longevity of Periphyllus
koelreuteriae under photoperiod which changed from 10L: 14D to 12L: 12D at various constant

temperatures
Generation Temp. Percent of aestivating form of Longevity (day)
(°C) offspring / offspring per female mean (SD)
mean (SD)

1st 10°C 19.33b (1.15)* 5.33bc (1.15)
15°C 28.01ab (4.73) 8.09a (1.04)
20°C 34.15a (11.99) 7.18ab (1.87)
25°C 20.10b (8.47) 4.60c (2.07)

2nd 10°C 0 0
15°C 17.15a (5.04) 8.00a (0.93)
20°C 25.82a (12.96) 6.29ab (1.54)
25°C 12.50a (-) 4.00b (-)

3rd 10°C 0 0
15°C 0 0
20°C 20.00 (--) 5.00 (-)
25°C 0 0

* Means within a column followed by the same letter do not significantly differ at the 5% confidence level

according to Tukey's honest significant difference test.

--: None.
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Table 2. Comparison of fecundity and longevity of females that produced the aestivating form of offspring and
females that produced the normal form of offspring of Periphyllus koelreuteriae at various constant

temperatures

Fecundity (offspring/ ¢)

Longevity (day)

Temp. Producing the Producing the Producing the Producing the
() n aestivating form ¢ n normal form ¢ n aestivating form ¢ »n normal form $
mean (SD) mean (SD) mean (SD) mean (SD)
10 3 3.33b* 13 18.62a 3 5.33b 13 31.0a
(2.08) (6.29) (1.15) (12.74)
15 11 8.27h 22 37.86a 11 8.09b 22 32.41a
(6.10) (12.30) (1.04) (10.42)
20 16 17.13b 18 39.56a 16 7.18b 18 17.22a
(4.24) (16.12) (1.87) (4.32)
25 5 7.20b 22 33.73a 5 4.60b 22 9.82a
(3.77) (12.21) (2.07) (4.07)

* Means of fecundity and longevity within a column for each temperature followed by the same letter do not

significantly differ at the 5% level by ¢-test.
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Fig. 1. Percentage of the aestivating form of offspring of Periphyllus koelreuteriae produced under photoperiods
which changed from 10L: 14D to 12L: 12D at various constant temperatures.
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Fig. 2. Percentage of females that produced the aestivating form of offspring of Periphyllus koelreuteriae under
photoperiods which changed from 10L: 14D to 12L: 12D at various constant temperatures.
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Effect of Photoperiod and Temperature on the Production of
Aestivating Females of Periphyllus koelreuteriae (Takahashi)
(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

Our data indicate that under constant photoperiods of 10L: 14D and
12L: 12D, changing the temperature alone could not induce Periphyllus
koelreuteriae (Takahashi) to produce the aestivating form of offspring.
However, a shift in the photoperiod of from 10L: 14D to 12L: 12D,
simulating day-length conditions in the beginning of summer at
temperatures of between 10 and 25°C, could induce the production of
aestivating offspring. The percentage of the aestivating form of offspring
produced decreased with the days and the generations after the
photoperiod was shifted. The highest percentage always appeared at 20°C
with 26.27% and 18.33% on the first day of the first and the second
generations, respectively; however, no aestivating form was produced on
the fifth day of either of these two generations. For the third generation,
2.44% of the aestivating form was produced only at 20°C on the first day.
The highest percentages of females that produced the aestivating form
were at 20°C, i.e., 53.33% and 40.00%, respectively, for the first and second
generations. However, the percentage was reduced at temperatures lower
or higher than 20°C; only 3.33% females of the third generation produced
the aestivating form. Comparisons of fecundity and longevity of females
that produced the aestivating form of offspring and females that produced
the normal form of offspring at various constant temperatures revealed
significant differences. The fecundity and longevity of females that
produced aestivating offspring were lower than those of females that
produced normal offspring. The percentage of the aestivating form of
offspring produced by each female was the highest at 20°C in all
generations, with 34.15% in the first generation and significant differences
among different temperature treatments, and 25.82% for the second
generation but no significant differences among temperature treatments.
At 20°C, 20% of the aestivating form of offspring were produced by each
female in the third generation. The longest longevities of females which
produced the aestivating form were 8.09 and 8.00 days in the first and
second generations, respectively, at 15°C, and the shortest were 4.60 and
4.00 days for the first and second generations, respectively, at 25°C. The
longevity of third generation females was 5.00 days at 20°C.

Key words: Periphyllus koelreuteriae (Takahashi), aestivating form,
photoperiod, temperature
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