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BEMEFM (Porthesia taiwana) FEAREBET » SRS 6 —10 B » 184 : HERR
1528 H » i 5519-38 H » EHINAIRMESR 9 —20 HRMER 9 —18 B « R ZHEH
RB5—8H MEARS5—6 0 o HBEIIMNF 32201 K o JF » B RAHBTER
BEEERIR 10.00°C » 7.98°C (HEgh) & 9.13°C (#E4ha) K 12.50°C (@k4m) 5
10.20°C (HfESH) o 50 » SiB RenZ BB AIR 120 HEE » 315.51 HE (#Y#E) &
370.02 BB (HE4hsE) o K 123.75 HEF (ieR) #1151.76 HE (M) o 13E6 i »
FESHAFAXRAFIR 0.1750.395 1.984.402 9.10 B 10.08 BHLS o

NEYFER (Orgyia posticus) HARFBET » AR S —13 B » Y18 : HHEB
14—19 BRSNS 18—36 B ; #0015 6 —14 B () & 5—16 A () o
WHTEMRS—6 0 HHR3 —5 0 o SHEMRBNEIBRN T 30—427 Ko 58 4
BRENBEZHABENHR 11.84°C»5.82°C » (High#) K 5.10°C (ehd) M
11.23°C (if#H) K 15.08°C (M) o JF » OBRIEZHBUBESSIR 92.11 A
372.65 HEF (HEshss) B 491.47 HEE (ME4Ys8) 52 114.03 HE (i) % 55.86 HEF (
HEE) o 15 ipd » HESHFTARBNM 0.170.891 3.58 9.40 J* 14.61 75 54
e
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EZRE TR (Porthesia taiwana) B/pEBES (Orgyia posticus) HRBHAR » BIHE
(Lepidoptera, Lymantridae) o Bi#Z iR UHFERZES o g5 45 R BN - FHEMnE » Mk~ 38
BE- SN 0E - iy BEREE - SEEDEEHE » PR ~ RS 28~ 0k TEFE8
T2 BEANES - KEABABFEFEEERY —  MESEKTRRIOBGEREAENE
BES ZPHRBTGRIABE LB RECELR (5 2 1964) » F4t Orgyia pseudolsugata
ZHERRAEAHZR (Wickman and Beckwith, 1978) « ERAXERJE » BEIE (8 » 1984)
PN BB~ BERERRIRR (B AR » 19785 1982) ; AW FIABERREHE (BREHK
»1982) o

BUMKITERBERER B2 BE » A TVAREBAETRBET » HEBNEHAEE
ZE-

® H ® ¥ &

HORMEZHBBARANL (9 (EE) x 248%) N> BAEELFRATE» BAZE 12L O
/12D (R » HBRE 7042 20,25 % 30°C2ERMN -8 20 #B—EY » FHAKHELME
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B #F 108 - SHERFHATEN - #—FH_HYHBELEAT (F—BaRERABAS—
WHM ; REBELNATHME) - AEE=HS  HREEATE W BARSYERLHA T
o REXE > BEHERFECARS - RSALEXRAHBEIESAVE-ALE (12 (H
B X5R/%) » U5 %2 BABE  FRTRREI (MMAEH » EINER LRI » BTLIESY
BRHE) ERMFECHIE o FHERB T MR ZEINATH ~ EIRE - INERMRLESE - KT
ERFEYSS  BRERFER » THRMFH I - FAEREWESR (automatic area meter,
Model AAM—7) RIREEH4H » SEFARMAATER K ZEEE » OWHEET B4
' BEBARAZAEE - EEACYRERAREEBRSEE » DTFIARRLE (Allee e al.,

_ X _
D (T-C) =K®D =~

1949) o FERUIBE/NF (degree-hours) HIBKE HB (degree-day) &R »
B R A R

— EEHESEEGR/IBNSRETNZLE
O PF EMEFIGRE 30°CRE JIIRERE ) RE6.00+0.85 5 5 25°CK#f58.00+£0.91R
320°CHE » BIFE 12.00£1.15 H o (LA 25° CRyRR 85% » 30°C &Rz » 20°C RE o /NAKGE
IR7E 30°C R PSR » (€6 £0.610 ;25°C A 7.00+1.03 HK > » 20°C 5 11.29+1.49
A o Bba s AL 25°CHE 90 %R » HLBER S - EEFETRVIMHAR 6 —12 H » /A
WIS 5 —1308 o A/ Orgyia pseudotsugata (%3 —7 A (Wickman & Beckwith, 1978)
B, O. posticus B P. taiwana HE o
O & EEEBRIM S EZBIER - RAAEHE  BIRENR » MiEAREAR » 8
BAE 0 30°CHy » ghBIRES (15.14F) Fus (19.640) B REHBEE L » 20°C K F» 25°C
Kz (F—) YRR CRRER » MERZLHBRIBE » B 30°CHRIE » TTREARS LS »
AERERS s mMEBAERAH  STEERTERK (2D o MABEGZ M > BEZRTAT
s AnRESREIURS » MERBTE 0 30°C Ry » AR 22.37 B (#idh) X 16.63 H (k&) BE
25°CRRZ 2 20°0CIRBRE (F—) iz d » RIS KESXRBEES (&2 » A
FIREEE IR AL » R ARER S EAEEGEE - B Wickman & Beckwith(1978) HaEfs
H O. pseudotsugata Wiim#o5 S 130  (15°C) »80H (18°C) »60H (22°C) »45H
(26°C) 428 (30°C) ¥/ EHFERREBKFBER » MEMXTEG AL/ DOEERRE
& uf EAETHRNEY R RENEINTIREE » Hif - #E > TREFEEER (F-) -
BT 20° CRERY 1276123341 » HAnBESHRE (F2) » BRERE o iE » R HESRE
s RHR 25°CHRy » MEIERS 104.00 2w » FEHARRLSHM (F/) BRKEG -~ HEBRER
$ERE R (Chen & Su, 1982) o MEEFHE KRG » 7 20°0CRBRE » 7 51513.00+0.458
(KE) B 11.35+2.78 B (M) ;25°CKRZ»30°CH/AE (F—) W CELFF 6% (20°C)
v 4% (25°C) B4 % (30°C) (&) < ugmE : LA 25°C By » 267.00 2w (#f) BE» 20°C 2
260.00 =3 () Zkz » 30°C |iRi Chen & Su (1982) ByERAFLMA o Wickman &
Beckwith (1978) #5H: O. pseudotsugata 2 HENFEIAE 8.0—9.4 B (22°C) EiEsmi 11.6~12.5
B (22°C) BEMEBIRE » AR/DAKBRER -
9 PR EEEBRCRMAES U0 CRRE » 255°CAZ R 20°C R E » (BB B
WHER S o MESR IR, 25°CHF 211.50+74.53 Kikie » 30°C 2 » 20°CH 89.22+38.95
BRE (F—) - MARHEBRERSR  THRREENKNEN - PASTRORASES » #ah
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Table 1. Influence of temperature on life stages of days of Porthesiz taiwana
and Orgyia posticus
Instar
Temperature Larval
1st 2nd 3rd 4th 5th 6th
“c) period
g+S. D.
Porthesia taiwana
20 4.59+0.80 4.25+0.77 5.06+0.35 5.60+0.72 6.64+1.52 7.90+1.86 §26.14
234.04
25 3.00+£0.00 3.80+0.42 3.10+0.35 4.40+0.65 4.20+0.59 4.50+0.98 218.50
£23.30
30 2.0040.00 3.05+0.22 2.62+0.81 3.52+0.68 3.95+1.12 4.50+0.58 315.14
219.64
Orayia posticus
20 5.57+1.34 6.28+2.35 7.37+1.35 6.86+1.49 6.60+1.85 — $26.28
£32.99
25 4.52+0.97 4.32+1.14 5.18+0.85 5.41+1.52 5.27+1.91 — $19.43
224.70
30 3.43+0.07 4.02+0.72 4.46+0.77 4.7240.77 5.74+1.28 — $16.63
922,37
~ (Continued)
Temperature Pup(atl'llaggiod S;nglu}(tdg)frg) Nu;)g?e{e?rfa?eggs Eg(gd ap;esr)iod Hatc(lgl;ility
¢o %+S. D.
P. taiwana
20 $16.50+1.09 §7.35+1.06 89.22+38.95 12.00+1.25 77.10
215.3641.09 £6.44+0.89
25 4 9.90+0.94 16.00+1.65 211.50+74.53 8.00+0.91 85.00
£10.20+0.79 25.83+1.58
30 5 9.40+0.52 $5.60+0.82  201.00+57.57 6.00+0.85 78.10
£210.00+0.89 25.00+0.63
0. posticus
20 $13.00+0.45 $5.70+1.34 184.80+69.64 11.2941.49 80.00
£11.35+2.78 95.10+1.45
25. 4 8.284+1.38 $5.33+18.3 152.20+42.12 7.00+1.03 90.00
2 5.63+0.81 24.58+1.08
30 $ 7.92+0.56 $5.61+1.14  235.00+16.22 6.00+0.61 80.00
2 5.17+0.39 £3.15+0.99

Each treatment has 20 with 5 replicatication
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Table 2. Temperature effect on the rate of mortality of Porthesia taiwana
and Orgyia posticus

Mortality rate (%)

Temperature
Instar
D) Pupa
1st 2nd 3rd 4th 5th 6th
Porthesia taiwana
20 7 7 7 0 1 0 12
25 5 9 3 2 1 0 6
30 8 10 8 1 3 2 5
Orgyia posticus
20 10 6 3 6 6 — 6
25 7 7 3 8 6 — 4
30 5 4 6 7 9 — 4

Each treatment: 100 insects

tEFIEEE (20—30°C) F » %A% » Bt @ AR » e 30°CHF » 3.15+0.99 AREE » "I
EEIPE » 235+116.22 BB (F—) e 0. pseudotsugata HIFEIREES 150—200 kI » B #2E IR
#:8 500 k7 (Beckwith et al. 1978, Dahlsten ef al. 1977, Mason et al. 1977) » HEEBEK
HREDEAESGRES  TREANEYHSE (food quality) R4&H@BHES (larval stress)
Bt (Beckwith, 1976) o

S EREEQRERERZEREERRMRE

—BWE » BESAREEARBE> FARER (EREEA) » MEFHAREBESERRKL
o EMFFIH LI YRRIESHEREE ZHE  RESEH SRR » @R =1.0000 (J§)
0.9966 (Kegh#) » 0.9887 (yfegh#h) » 0.9149 (i) K0.8904 (ifwh) ; M/ EBFEBRAS IS
0.9755 (HF) »0.9925 (HELhE) » 0.9746 (Heghs) » 0.9123 (i) & 0.9272 (i) B Chen
& Su (1982) &M AEL S (r =0.9894) » IERHE (r =0.9965) RBHERiR (r =0.9952)
BEEEE ECHSNETRARRELER (EZRM) - ZPERFTHZN  HRBRGZRERE
REEE» 5718 10°C » 7.93°C (Hegh#) R9.-13 (HEghah) »12.5°C (HENH) % 10.12°C (e
) o HebiEbEh B L REVESh AR S 0 TITAR RIS ESTRHENT X » ARSI AR AT (ER) - B%
BE 4718 120 BE (JF) »315.5 1A FE (HEM:gha) 370.02 BEE (HEsha) LIk 123.75 HEE
(HefE) B 151.76 HEE (HEWE) o MEMIHES RABRES A » A& ZHRBRE AR KA
(FR) o /DAKERZI $BRRIFGZEABES S 11.84°C (FF) » 5.82°C (HgH@) R
5.10°C (Mgh#) »11.23°C (W) & 15.08°C (HfEd) o MEERA » PREEGRZ » SR
15 o BEBCGBES » hFS 491.47 BEE (MEgh#) »372.65 HEE (Hghd) » 114.03 (REwgm) » 92.11
HEE (BF) R 55.86 HEE (M) (FR) o HFUUGHZERBERK  MERXBEUSBRG
c FERABEMES » BRSNS » HALARN » DABCHREEBETIRS & » MBERBERR
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Table 3. Influence of temperature on rates of development of larva of
Porthesia taiwana and Orgyia posticus

57

Rates (%)

Temperature
Instar
e
: 1st 2nd 3rd 4th 5th 6th

P. taiwana

20 21.79 23.53 19.76 17.86 15.06 12.66

25 33.33 26.32 23.26 22.73 23.81 20.83

30 50.00 32.79 38.17 28.41 25.32 22.22
O. posticus

20 17.33 15.92 13.57 14.58 15.15 —

25 22,12 23.15 19.31 18.48 18.98 —

30 29.15 24.88 22.42 21.19 17.42 —

*N BENEEESOREEEEZN - HAREREZVE

Table 4. Influence of temperature on rates of development of Porthesia
taiwana and Orgyia posticus
Temperature Rates (%)
«e) Egg Larva Pupa
P. taiwana
20 8.33 $3.80 5 6.06
£2.93 2 6.51
25 12.50 $5.40 310.10
24.30 2 9.80
30 16.67 $6.60 $10.60
25.09 210.00
O. posticus
20 8.86 53.80 5 7.69
£3.03 2 8.81
25 14.29 $5.14 $12.08
24.04 217.76
30 16.67 $6.01 $12.63
Q4.47 0219.34
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Table 5. The low threshold temperature for development and total effective
temperature of egg, larval and pupal stage of Porthesia taiwana
and Orgyia posticus
Stage Low threshold temperature Total effective temperature
g of development (°C) (degree-daye)
P. taiwana
Egg 10.00 120.00
Larva s 7.93 $335.51
2 9.13 £370.02
Pupa $12.50 $123.75
210.12 2151.76
O. posticus
Egg 11.84 92.11
Larva 3 5.82 $372.65
2 5.10 £2191.47
Pupa $11.23 $114.03
215.08 2 55.86
FX BEENEMXHSRRIALERRERLVE
Table 6. Influence of temperature on soybean leaf consumption of Porthesia
taiwana and Orgyia posticus
Temperature Leaf consumption by various instars (cm?) Total
ota
) 1st 2nd 3rd 4th 5th 6th
P. taiwana
20 1.14 1.38 13.62 16.14 26.34 37.29 95.91
(0.22) 0.27) 2.71) (2.93) (3.95) (4.82) (2.48)
25 0.36 1.22 4.33 27.97 58.53 61.62 154.03
(0.12) (0.40) (2.0 (6.34) (15.08) (14.71)  (6.45)
30 0.36 1.50 3.19 14.06 33.08 47.79 99.97
(0.18) (0.50) (1.2D) (3.93) (8.28) (10.72) (4.1
O. posticus
20 1.24 4.08 16.13 55.15 82.42 — 158.95
(0.22) (0.67) (2.25) (8.54) (12.49) — (4.83)
25 0.37 4.77 30.86 72.00 126.28 —  234.27
(0.08) (1.10) (5.96) (13.31) (20.14) — (8.12)
30 0.71 3.60 11.29 30.04 64.34 — 109.97
€0.21) (0.89) (2.53) (6.36) (11.2D — 4.24)
i ERANETS SRS ENRER
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=S ERRSBRENERZARER
R AR SRS —  CRENARYE  BESnNMRAEER  ETREET
HARREFER  ERMETHRZER KFB6 543 2R1EM T3 —6 MAZRE
(SRR 98 %LLE o MEBERZ AR RFS5 ~ 4~ 3 2R 1 MHARE=~FMEA
HIfG 95 %L E (k) BUNESR (84.5%) «iEM (99.4%) » BRRME (99.4%) » BgHE (
98.9%) RAIEHE (96.2%) WABESEE » MAKEHFE3 ~5 (H6) #@ (Chen & Su,
1978 » 1982 5 i » 1984) o HEEBHWFESAFAS 4.36 FHAS » T EHRBIR 5. T35
HaR  [BREFELE - SRER IR RIE H FAREETID 58.986.0 RAFHLSG
#H4/RFA (Chen & Su, 1982) o B TEHAE A » T HITHRTE L) sl Ry i FA SRR LA T R
B HRIBFETEE  RESREE  EERA  BIRTRFERAHEIER o
#t EBRBEIEEEGE R RS L RFURE 2R

Table 7. Feeding amount of Porthesia taiwana and Orgyia posticus in relation
to temperature

Temperature 95 of feeding amount of each instar
ce) Ist 2nd 3rd 4th 5th 6th

- P. taiwana
20 1.12 1.44 14.20 16.82 27.41 38.88
25 0.24 0.79 2.82 18.16 37.99 40.01
39 0.36 1.50 3.19 14.06 33.09 47.80

O. posticus
20 0.78 2.56 10.14 34.68 51.83 —_
25 0.16 2.04 13.17 30.73 53.90 —_
30 0.64 3.27 10.27 27.32 58.50 -

M~ BYZHE:

W E RN R R AR N B RER S S 0 Hell 30°CRERK » 20°C K2 » 25°C b (
F\) o FRERE » EMETR 0.96 (e ~0.83 (iff) R/ Eisciig 1.00 () & 1.42 C
Hewm) BERHERR (1.41) » EEREE (3.05) Rfsask (3.24) (Chen & Su 1982) HikAlZEMR
TR RN BB » SRR E—

£\ EFRRBRET » HRZEBEBRAVZFABE
Table 8. Larval leaf consumption (FC) and efficiency of food utilization
(EFU) at different tempesature

Temperature P. taiwana 0. posticus

o Pupal wt. FC % Pupal wt. FC *
¢ (mg)  (em  EFU (mg)  (em% _ EFU

20 & 54.80 & 58.62 $0.93 & 73.00 & 76.59 $0.95

< 85.00 2 95.91 20.84 £260.00 £159.02 21.64

25 4 54.80 5 92.41 $0.59 & 78.50 £107.99 £0.77
2104.00 2154.03 20.68 2267.00 2.234.27 Q1.14

30 5 70.30 4 52.18 21.35 & 57.80 S 45.64 $1.27

2 96.30 2 99.97 2 .096 2164.20 2109.97 £1.49

*EFU: fresh pupal wt. (mg) gained per unit leaf consumption (cm?).
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INFLUENCE OF TEMPERATURE ON LIFE STAGES AND LEAF CONSUMPTION OF
PORTHESIA TAIWANA AND ORGY IA POSTICUS ON SOYBEAN LEAF

I
Chich-Yeong Su

Kaohsiung District Agricultural Improvement Station
Pingtung, Taiwan, Republic of China

Experiments were conducted in growth chambers at various temperatures with soybean leaves
as food for Porthesia taiwana and Orgyia posticus.

In P. taiwana, durations of each stage were varied with temperature, the stage required 6-12
days, larval stage 15-28 days(male)and 19-38 days (female), and pupal stage 9-20 days (male) and
9-18 days (female). The adult life span was 5-8 days (male) and 5-6 days (female) respectively. The
number of eggs laid per female was 33-191. The low threshold temperature of development of
egg, larva and pupa were 10.00°C, 7.93°C (male),9.13°C (female), and 12.50°C (male), 10.12°C
(female) respectively, and the total effective temperature required by these three stages were 120,
315.51 (male) and 370,02 (female) and 123.75 (male) and 151.76 degree-days (female), respec-
tively. Average daily foliage consumption of a single larva irrespective of its instar stage was
approximately 4.36 cm?, the relative amount for the 1st, 2nd, 3rd, 4th 5th and 6th instar larva
being 0.17,0.39, 1.98, 4.40,9.10 and 10.08 cm2,

In O. posticus, durations of each stage were varied with temperature, the egg stage required
5-13 days, larval stage 14-19 days (male), 18-36 days (female), and pupal stage 6-14 days (male)
and 3-5 days (female). The number of eggs laid per female was 30-427. The low threshold tem-
perature of egg, larva and pupa as 11.84°C, 5.82°C (male) and 5.10°C (female), and 11.23°C
(male) and 15.08°C (female) respectively, and the total effective temperature required by these
three stages were 92.11, 372.65 (male), 491.47 (female), 114.30 (male), and 55.86 degree-days
(female) respectively. Average daily foliage consumption of a single larva irrespective of its instar
stage was approximately 5.73 cm2, the relative amount for the 1st, 2nd, 3rd, 4th, and 5th instar
larva being 0.17,0.89, 3.58,9.40 and 14.61 cm?, respectively.
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— & K &

BHRE—XAD (BE-BERR—BEAE  SHEHE)  dhstRE 60085003 R85
MR ) ZOURAILIZL X 28R 5 OB BRI ) ARSI AL EM UEFEAABERR
c BETHRMR - EEZRERAEBY > WRBX% » BTKHE - MR » ZXEAK
B HNBSBSRTRMZEA  BTHEEATAR

KRR ERTIIRFRE (VEE (UHBEESEA  Q¥E224RBHHEE 5 FE
» WUENETZERERE ; OHR 6143 (ISR % KR BR &%) 63N
(NBEIRR 5 (QIEIHE o XFHREREY » HVBRZHE - FAHEMBRBUESE

KR—RRALH RN » 5 AAMBEAE » RILUSIET » W WRISTOAR (4500%R) ~ o

2 ¥ X M

#2% CBE Style Mannual, UEERNFRRY  SpKZEMRBEERBF < 5IAT
W RNy FREMEA -
EIEX ST A AFER » RAChu (1980) > & (Chu, 1980) %7 o
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