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Effects of Temperatures on Development and Reproduction of the

Sycamore Lace Bug, Corythucha ciliata (Hemiptera, Tingidae)

Hd3st - Fojd - Z4Hs}
Gil-Hah Kim, Mi-Hyun Choi and Jeong-Wha Kim

Abstract - Development and reproduction of the sycamore lace bug, Corythucha ciliata, were
investigated under different temperature regimes. Duration of development from egg to pre-adult of the
sycamore lace bug measured seven temperatures ranged from 54.0 days at 18°C to 17.9 days at 33°C.
Development was not successful at 15°C and 35°C. Developmental zero point and total effective
temperature for development of egg, nymphal, and complete development were 11.0, 10.9, 11.1°C and
150.3, 230.6, 376.1 degree-days, respectively. Longevities of adult females varied to temperature from
51.8 days at 18°C to 17.2 days at 33°C. The average fecundity per female was greater at 25°C and 28°C
compared with at other temperatures. The intrinsic rate of natural increase (r,,) and net reproduction rate
(R,) were highest at 28°C as 0.170 and 73.25, respectively. As a result, optimum ranges of temperature
for C. ciliata growth were between 25°C and 28°C.

Key Words - Corythucha ciliata, Developmental zero point, Total effective temperature, Intrinsic rate
of natural increase
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7} ¢33} 819 1, Choi (1999)% tebufenozide7} W
Frirabsg o] Aol ulX|= ¢33kg B wslgoh
T2} o] FAs]Fl W3t A J2dTF F s
FALE, FEHALEE W AYEREA So ggk o
FHIE= A gk

ool B ATe MEbTasude] exe we
W83 AEey d AREEE 2418, o] #Ee] o
Sy sl fEHALE I WHRIAZES
sted A BEAS A=

Mz W Ay

1. AEES
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60%)ol 4 MEIFRE ol AgsiEA Aol
ol g3t
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3t 247t QA ARREI Y A7 5.5ecme s EE Y4
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EUS e 2& AS BEs) FEM Qo] ¥3}
F 1347 = 347 7HH ez 1 o] Fdl= 1Y 23]
Aoz ALY S ARES 2AM: 3315 6
AlZE ol 9] &F4 1248 o A HEFsxm WY Ak
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16L: 8D2] =713lel|A 433l o, dojxl A=
FEHLes}t FEHAMLEE T3 (Pruess,
1983). = A HA-2 SASE o] &3l LSDAA
(P=0.05)2.2 v]w3}edch (SAS Institute, 1991).
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Table 1. Mean 4 SD duration of egg period and velocity of
development of C. ciliata under various temperatures

o No. of eggs E eriod Velocity of
Temp. CC) testedgg g(%lgys) developr)rllent

15 50 —a

18 50 20.6 % 1.63a° 0.049
20 50 16.2+1.30b 0.062
23 70 14.0+1.15¢ 0.071
25 60 10.54£0.97d 0.095
28 50 8.8+0.93¢e 0.114
30 60 7.8+ 1.23fF 0.128
33 60 6.8+0.97¢g 0.147
35 60 -

2 Not hatched

®Means followed by the same letters are not significantly
different (p=0.05; Duncan’s multiple range test [SAS Institute,
1991])
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Table 2. Mean + SD duration of nymphal period and velocity of development of C. ciliata under various temperatures

Temp. (°C) No. of nymphs Instar (days) N_ymphal Velocity of
tested Ist 2nd 3rd 4th 5th period (days) development

18 50 6.2+048 51021 55+020 6.0+0.12 105+0.18 33.4%0.63a 0.030

20 60 55+0.16 4.1+£0.14 49+047 501027 7.6+0.60 27.2+0.74b 0.037

23 50 474020 334021 32%0.12 45%017 424026 1994049 0.050

25 60 41+023 231024 194022 244050 39079 14.5+0.81d 0.069

28 50 334093 1.8+021 19+028 224039 341040 12.6=045e 0.079

30 60 29+0.16 1.6+009 1.7+030 204030 3.61+028 11.7+0.6lef  0.085

33 50 26+0.11  1.1x0.11 1.5+0.13 2.5+0.51 3.5+0.24 11.1x0.36f 0.090

a Means followed by the same letters are not significantly different (p=0.05; Duncan’s multiple range test [SAS Institute, 1991]

Table 3. Regression of developmental velocity (V) on tem-
perature (t), the developmental zero point (T) and the total
effective temperature (K) for development of each stage of
C. ciliata

Developmental ~ Regression equation T ( delgree
2 0

stage &r ) day)

Egg v=0.0067t—-0.074 >=0.99 11.0 1503

Nymph V=0.0043t—0.047 12=0.96 10.9 230.6

Eggtoadult  V=0.0027t-0.030r>=0.98 11.1 376.1

r2: Coefficient of correlation

© REe) 98 gou £EE AT AYEAY
ol (4%, AGAE AFETFS Tl 2= AL
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3ict.

2. USRI} REFHMEE

P77k HpoA FI A&&rel Zhiks
@A 2] AR MNA AFEF W& H A FRHAE
5% Table 35} Zo} w{oddLxy o] 11.0°C, oF
Zo] 10.9°C, &ollA] AZ74A7} 11.1°CHE} =3
AL EE o7)7ke] 15039 %, ¢kE7]7ke] 230.6
Aol T, ot AE7HA| 14 HE AHsted 2L
& fEAALEE 376.1d =%k EaAE L&
Aexo] 7L 15°C o]stdont, AAl 15°CellA
= 8E R gt g 39 wEgHIEE 1S
°C o]3}o] ™ (Arai, 1996; Braman and Pendly, 1992;

-+ 18C —+20C -+-28C —o-25C BT —-IT -+ BC
12 —

A

Proportion of survivors, Ix

No. of eggs/female/day, m x

Adult age,X (days)

Fig. 1. Survival rate (A) and no. of eggs per female per day
(B) of C. ciliata under various temperatures.

Kwon et al., 1998; Maruyama and Shinkazi, 1987; Park,
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Iy ex el faHAkex: 7H7t 11.2°C, 39404 =&}
I Rydged, £ daxnt 22 v e
%3 B F3 )53 258 ERISE
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Table 4. Effect of constant temperatures on the duration of adult longevity and reproduction of C. ciliata under various

temperatures

T o No. of & Preoviposition ¥ longevity No.ofeggs o o eggs/$/day % egg hatch

emp. °C) tosted periode (days) (days) laid/ ¢ Mean =+ SD MeanSD

Mean+SD Mean+£SD Mean+£SD - -

18 50 20.5+1.3ab 51.8+15.9a 39.1+15.9b 0.75+0.21c 48.8+25.6¢c

20 50 16.0+2.3b 46.1+18.8b 51.2+30.5b 1.1140.86b 60.9 £26.8b
23 50 13.1£1.2c 37.5t19.6¢c 49.6£21.3b 1.32+0.63b 70.8 +21.3ab

25 50 104+1.4d 33.2+21.1cd 80.0+29.2a 2.41%0.51a 76.1+15.3a

28 50 8.6+1.0d 32.8+16.1d 89.1+26.8a 2.72+042a 80.7t16.2a

30 50 7.4+0.8de 20.6t8.7e 20.8+22.4c¢ 1.01£0.63bc 64.1+23.0b

33 50 5.7+0.5¢ 17.2+£5.3e 18.3+21.4c¢ 1.06 £0.56bc 52.3£27.8¢

¢ Days from emergence to the first oviposition

® Means followed by the same letters are not significantly different (p=0.05; Duncan,s multiple range test [SAS Institute, 1991])

Ao HdE ehlglel. 28y 18°C, 20°C, 23°Cell
A I AAHe] FIIA 43 ARHAAL=E 44
3994, 1744, 22dA = A A=t o]t xle]x=
2=t &9 gl 4FgE vHoz dejvte A
gt Ao 1d JFAREE 28°CellA 272702
7B wster, 7B A& 18°CollA &= 0.7570h e
Y3 3 sl S FARSME 25°Ce) 28
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89.1 = 7P Wi 28 19]9] ExeAE 3}
43lE A3gE el e, &3] A2 (18°C) B
12 (33°C)ell A 2 & Ake] FE§ 3}l vt (Table 4). =8¢
385 25°Ce} 28°CollM = f-o3st xpol& el
] okgk o} 28°Cell A 80.7% = 714 ¥+t
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gt =71 FolHel el APHr] U o] wepxA
18°Coll M= 133 ld w3 33°CollM & 2d 3 o]
o} (Fig. 1). AlRHA79} A FSH2 18°Collx] 7
Z} 2054, 51.89o)a1 33°CellA 2=t 5.7, 17.2¢ =
227t Fold g FolA = YubAal HFE el
Heom, 25zt 218 zlo]E e} Ko} (Table 4).
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°CollA] 64.780) 1 33°CollA] 18.530.2. 257} &o}a]
=5 gk AN F £34# (R)-2 28°CllA 73.25

Table 5. Comparison life-table parameters of C. ciliata
under various temperatures

T Net reproductive Mean generation Intrinsic
emp. .o rate of
o rate per time in day
0 generation (R,) (T natural
° increase (7,)
18 22.77 64.78 0.048
20 28.53 57.19 0.059
23 37.93 4047 0.060
25 63.89 30.94 0.154
28 73.25 26.90 0.170
30 19.01 2343 0.146
33 14.25 18.53 0.143

2 7 A3, HAAAEZ S () 257} 2855
o, B3] 28°Cel|A] 0.1702.2 7} Fo}

Ao Fo AEme] A3 AFR ) V) HE
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Liu (1998)= ZAtlE-2] 424 Rhopalosiphum rufiab-
dominalisel| gt AP LA AN WARDAZIE (1)
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25T 39 F5Rd gel d2A4 vephged, 2
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