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Biological Studies of Nyctemera adversata
(SCHALLER) (Lepidoptera, Arctiidae)

Machiko MURAKAMI and Kanetosi KUSIGEMATI

Abstract

Nyctemera adversata (SCHALLER) (Arctiidae, Lepidoptera) ranges from the Temperate Zone to the tropics in
Asia. For N. adversata, the developmental zero and the total effective temperature were obtained under two
different conditions, e.g. in solitary and mass-rearing. In mass-rearing, they were 11.1°C and 61.2 day-degrees for
s. 5.2°C and 299.5 day-degrees for larvae, 12.5°C and 16.3 day-degrees for prepupae, and 10.0C and 116.6
dav-degrees for pupae. In isolation, they were 6.1 C and 340.3 day-degrees for larvae, 14.1°C and 13.5

dayv-degrees for prepupae, and 7.8°C and 159.7 day-degrees for pupae. When they were reared in isolation at a
temperature of 30°C, all larvae passed five instars but one. The exceptional larva had six instars.

Both the developmental zero and the total effective temperature of each developmental stage slighty differed
iepending on feeds. They were 7.0°C and 291.2 day-degrees for larvae, 14.4C and 10.7 day-degrees for

prepupae, and 9.2°Cand 137.9 day-degrees for pupae when the moths were fed on Crassocephalum crepidioides
BenTH.) S. MoORE. On the other hand, if they were fed on Erechtites hieracifolia (L.) RAFIN, these observations
58T and 319.8 day-degrees for larvae, 14.4Cand 10.7 day-degrees for prepupae, and 9.7°C and 129.7

day-degrees for pupae. Most individuals passed five insters if they were reared at temperatures of 20Cand 25
_ with C. crepidioides. One individual for each temperature had six instars, however.

In 1999, seven peaks of appearances of adult moths were recognized by sight-recordings in the field: late
May. mid-June, early July, early and late August, mid-September, and mid-October. The number of generations
was estimated to be around 7 or 8 per year by using the total effective temperature.

Key words: Nyctemera adversata, development, Gynura bicolor, Crassocephalum crepidioides, Erechtites
hieracifolia
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E94.9ff, 1 H2Y7=0 OpEIIEE & IR B 2 g, 2.3 & 16,518 THEAMB D
ENRKRED ST, THIZODOWTIMOKRE 2k - THINED R A5 Z &%, KRB
BCHED BUE XN AR A E TN D8 ESD LD (WATANABE, 1998), AfdiZD
WTIRBERRIORZEETHERL TWBZ enb, T ) A4 HIZAbhb LT, &
BB A LT EPEIND AR XN D Z & (TSUKAMOTO ef al., 1997) 75 & 8L
TWbEELZOoND, 5k, RKEGOMKREZMRHL T, #HETSZLT, ZEN
KOS BEINECR BEII B S OVE G HRIC 5 2 BB A EICTE 5 & Bbh 5,

Table 1. Adult longevity of Nyctemera adversata.

S No. adults Longevity (days)
ex

reared Mean (£SD) Range
Male 28 9.91+3.8 3-17
Female 23 10.5£2.9 5-16
Male + Female 51 102t34 3-17

Table 2. Fertility, preoviposition and oviposition periods of Nyctemera adversata.

No. No. egg masses laid No. eggs laid
females Mean (£SD) Range Mean (£SD) Range
g
19 per female 12.9£9.3 3.0-41.0 949+53.2 10.0-206.0
per day 23x1.5 0.6- 6.8 16.5= 8.9 3.8- 353
No. Preoviposition period (days) Oviposition period (days)
females Mean (£SD) Range Mean (%+SD) Range
19 32%t1.6 1-6 6.0£2.6 1-12

2. EREORBICRIIRAETEE, HHLVEREDE

2.1. BOHRBICRIFTREOTE

BIEE T IC B 55t FE A Table 3128 L 72, SMEFEF27°CIZHENT, 97.8
eI o720, ZTOMDEE Tl3443%~66.5%ThH 7. ZTDLHIZ51L
BPRKREL B 5722 L1200 TUE, S2RIN & RZHEINO R NEE 2 72, K2
A MR L 22 en—REeEZ N5, NOREHEIEERED LAIZME-T
W<, 17°CT103H, 30CT33H &K » 72,

Table 3. Percentage survival of eggs and duration of egg stage of Nyctemera adversata at 5 constant

temperatures.
Temp. No. eags Hatched Mean duration in days
(C) i (%) +£SD
17 272 66.5 10.3%0.85
20 215 62.8 6.810.67
25 340 57.1 4.7%0.56
27 316 97.8 3.710.48

30 429 443 3.310.64
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22. MBEORBIIRIIITHAETBREOHE
AFELGHIZINEEA & ST T L THEAET S -9, MHERENHHRORE
IZEDEIITHEL T B2 &R L, REIHEEEIZE T 2R LOPHER
%Table 4128 L7z, Bi(EERIT, HAHTE TIX30°CERR S W T72.2%~86.6% & I
%Wﬁ#ot#,wCTimj%&%b<ﬁTLto*ﬁ,mWﬁﬁTd,th
DIEXIZE N TEEAFE LD & EOEiIEEZRL, 30CIZBNTE704%TH >
72, AFRIIAKBMTEETAIMELRDH D, EAFEOHA, Bilicks 2L 2
RAFARIZ & > T LI 2 8 20 5 728, HillGIC 2 - 72K 2 & > T & ik G E)
ko THEAHEFEEINSE Z L L EMNFRRTHE L E L 5N 5. PHERIIZELET
DI0CERNT, WITIOEHE LB I WREIZENTE100% L k-7,
BEHEE 2B 5% REDOHHEE B L OROEHE P H HE A Table SIZ/R L
72, BARE TIZTXTOMAE S fzEfE L 72, IRORBEHEIE, 17~ NCi
TIXEENEL BRI2 22N THEL o724, 30°CTIEERIC K B RE MY
N7z, HiEHIENIIRE NE < BB ohf@<&oto%%ﬁi,%CTimB

Table 4. Percentage survival for immature stages of Nyctemera adversata at 5 constant temperatures
reared on groups and solitary on Gynura bicolor.

Rearing Temp. No. first No. laryae survival No. adults SIFRSRL
condition (C) instars grown Into lats emerged hate
pupae (%) (%)
17 38 32 84.2 32 100
20 18 13 72.2 13 100
Groups 25 20 15 75.0 15 100
27 97 84 86.6 84 100
30 38 4 10.5 3 75
17 33 28 84.8 28 100
20 32 31 96.9 31 100
Solitary 25 44 41 93.2 41 100
27 43 42 97.7 42 100
30 27 19 70.4 19 100

Table 5. Duration of immature stages of Nyctemera adversata reared on groups and solitary at 5
constant temperatures on Gynura bicolor.

Rearing Temp. Larval No. Mean duration in days®=SD

condition (C) stages Individuals Latva Prepupa Pupa
17 S5 32 25.410.7 3.510.7 18.1%+1.4
20 5 13 20.6%0.5 2.6%0.5 10.3+3.9
Groups 25 5 15 145%1.5 1.1£0.3 7.9£0.5
27 5 84 14.1£1.0 1.1£0.2 8.210.4
30 5 3 15.7%x1.5 1.0 83*1.5
17 5 28 31.0x2.2 3.5%0.7 174%+19
20 5 31 26.1+2.4 3.0£0.2 13.6+1.3
Solit 25 &) 41 174+1.8 1.2%0.4 89+1.0
e 27 5 42 152413 1.0 8.10.4
30 5 18 15.1+0.9 1.1£0.2 7.4%0.8

6 1 16.0 1.0 9.0
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ThHo71=h, 27°CL30°CTIRZENFN82H, 83HE A D, 27°CLLETEMRIZE S
FEEMLENED iz,

—7, EAEETIE, 30°CT 1 AKDO A 6 #ihaRE L7228, KD IXTXTH
ARGE U2, ShlIEIZ17°CT31.0H, 30°CTIsAHE AR D, MEFAELSEBIZD
NTh< 5 -7, BiMEIRIX17°CT3.5H, 27°CTIOHTH » 7225, 30CTiE11H
LD, EERICXAREEBEARD SNz, WHRIE, 17°CTIX174H, 30CTiE
TAR L D, WENEVEEEL Koz, MERGEEICK T 2HOREEHBITE
AEIBIZHNRTI7~27CTIZ 1 ~2.6 HEL K574, 30°CTIEHIZ0.6HRES &>
7oo ZOZ M5, HAKREE CREAME XV IKROBEL S TR T I LR
Iz,

& Bl O VRN OB 3 A6 A Fig. LR L7z, WThOREEZIZH W TEMH
MEIE KA T THEL 5 DO — s 8Bw bhiz, 72, KEHEZIZHT 5k
FOVAIRD F-HME (Table 6) #° 5, KA O R RILIZEAHIE Ti3H1.46~1.56,
EAATE TI3R1.39~1.56& & D, Wihd Dyar OEHNTEA L2, LA -T,
AEHHIIZA ¥ D FAREL LA, ST sZerMlonrtio7z,
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Fig. 1. Frequency distribution of larval head capsule widths of
Nyctemera adversata by rearing on groups and isolation.
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Table 6. Measurements of larval head capsule width of Nyctemera adversata reared on groups and
solitary on Gynura bicolor.

) o Larval Head capsule width (mm)
Rearing condition No. larvae
stages Mean (+SD) Range

1 172 0.36%0.015 0.33-0.44
2 240 0.5610.045 0.42-0.62

Groups 3 248 0.86£0.062 0.67-1.06
4 270 1.332£0.101 1.00-1.67
5 186 1.9440.153 1.44-2.33
1 123 0.40%0.014 0.36-0.44
2 122 0.58%0.032 0.50-0.64

Solitary 3 131 0.88£0.050 0.72-1.00
4 135 1.37%0.077 1.06-1.56
5 137 1.90%0.136 1.44-2.33

23. HBICRIEFITEEOZE

#EEH O, PULEETable 7128 L7, LR IZ17~27°CTIE, WTh
DL ER8SU L L BN 5720, 30CTIEZAA ¥V PV FDT704%IZHRT, X=
INFAROE Y T333%, ¥V R X o T327.6% KL o7, R=/NFHRuF
SRV FEROXEIOEZIZA XY D FOEICHNRS LHERBEL BIZ, £V F
Aa X2 3K A2 FREE T 5 LW TH 5 (SATAKE ef al., 1981) 728, 30°CT
BHRELRTWIZ s, RAEICHELHA-EDLELILONS,

BEEAE UTEREE 217 - 285480 K BRI o L OROE# I H H
%Table 8IZ/R L7z, N=/NFRuX 7 &2 L2GA, 20065 K U25°CT 6 iz
Bl U =R AR 4 —THST OB 67z, RDIZETHHARE L7, JHE
1217°CT28.7H, 30°CTIZ13.1HE R D, BENEL B3I ONTEL kKo7, Hi

Table 7. Percentage survival for immature stages of Nyctemera adversata reared on 3 host plants at
5 constant temperatures.

Temp. No. first No. laryae Survival . adials Survival
Plants fed to larvae (C) i grown into rate Sh—— rate
pupac (%) %)
17 33 28 84.8 28 100
Gynura 20 32 31 96.9 31 100
bicolor 25 44 41 93.2 41 100
27 43 42 97.7 42 100
30 27 19 70.4 19 100
17 30 29 96.7 29 100
Crassocephalum 20 30 30 100 30 100
crepidioides 25 30 29 96.7 29 100
27 30 28 93.3 28 100
30 30 10 333 10 100
17 30 30 100 30 100
Erechtites 20 30 29 96.7 29 100
hieraciforia 25 30 29 96.7 29 100
27 29 26 89.7 26 100

30 29 8 27.6 8 100
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Table 8. Duration of immature stages of Nyctemera adversata reared on 3 host plants at 5 constant

temperatures.
Larval No. Mean duration in days =SD
Plants fed to larvae ~ Temp. o

stages individuals 1 Prepupa Pupa
17 5 30 30214  3.6%0.5 17.1£1.3
By 20 5 29 22.6£0.9 22%04 129%1.1
Hesalon 25 5 29 15.00.7 1.0 8.610.5
27 5 26 14.61+0.7 1.0 7.810.5
30 5 8 14.0X0.8 1.0 6.310.5
17 5 28 31.0£22 35%0.7 174+1.9
20 5 31 26.1£24  3.0%£02 13.6%13
Crassocephalum 25 5 41 17418 1.2x04 891t1.0
crepidioides 27 5 42 152413 1.0 8.1104
30 5 18 15.1£0.9 1.1£0.2 7.41£0.8

6 1 16.0 1.0 9.0
17 5 29 28.7t1.3 3.6+0.5 17.6£1.0
20 5 29 22.9%+1.1 221%04 12.7£1.1

Erechites 5 1 28.0 3.0 14.0
HigHaEioRta 25 5 28 14.5£0.7 1.0 8.8104

5 1 17.0 1.0 9.0
27 5 28 13.910.7 1.0 8.0+0.4
30 5 10 13.1£1.2 1.0 6.5+0.5

IEHIEN25CE TIRRE G B AIZONTHEL o728, 27CU ETIdEEIs &
ZRE LGRS &7z, WERIE, 17°CT17.6H, 30°CTIZ6.5HE 50, HEM
17°CT30.2H, 30CTIX140HE D, MENEL BBIZONTHL &> 7-, Bl
I, 27°CLL L CRiiic & 2 B EELEA R 5 7=, WiHIZ17°CT17.1H, 30
CTIR63HE L DWMENEL B BIZONTHL Kolz, FEL M- 7B MERE
(MURAKAMI et al., 1999) Tid, 25COWE LML TIZEWTZAA4 Y U F, N=
FTAREXF I BEXOH Y FRuX s 2O CHITE L2540 hoREH UL, 157
H, 16.6HB X V1930 T, SHOMEERLD & 24 ¥y P FTIR1LTHEL, X
ZNFRaF I TIE20H, £V FRaX s TR43HEL E->TWb, R=)NFF
X s Ly FPRuXr2i3Zzhzh, §~10AL 9~10HIZ{fE% D13 3 (SATAKE
etal, 1981) 7%, ZOWHIZZL 3 L EANOBHIEENKDP T I LB E L 5H
5. WMEITAT - 7= B EABE (MURAKAMI ef al., 1999 ) TIZBIAE - FE5I2HH D 4 4 A1
EL2R, SHOHEERERIZ6 A2 6 8 HizhTir-o Tk, #ERFELL ET
LKMotz —H, AAXYYVFEBEMT O T AFREL L, A5 HIC
FA{ET % (AIGA et al., 1988) 728, 8 ~10HIImE EHFIVEA LK TH S, L
72ho T, BEHROEIEERER %217 - 20 0E0Ic k3, oy EeHE
DEMNRKTH B EELEN, BAHHEITH> 2L T, ZOEKE XD WHEIZT 2
T EbNs, 72, BROYHBOBLBIEIZOWTIE, BEOMES
KEFRM, BIMRDBORERNHENEE L HE L KIFET (YANAGIDA ef dl.,
1996) ZENHBENTVEA, FEHESOREBRICHNTE, BEOEIC K5 HE,
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X,

Fig. 2I1CVEMEDOME 42 S BFEBITIR Lz, ZOME, WTFhogREzife L
EBAIZBOTYE, BREMARNTHERELZ S DO -2 @Y ohiz, £/, HFRE%
5.z 2358 26 2 illEOEIEO A (Table 9) 205, &l O K I
RZNFRaXs 2L LA, 138~159, £ FRux s 2fe LEGA
TI3H1.41~155& %0, Wihd Dyar OEHNSHEA L 7=,

Gynura bicolor
150 r

100

Crassocephalum crepidioides

150

>
o 100
{
Q
=
o
L 50
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Fig. 2. Frequency distribution of larval head capsule widths of
Nyctemera adversata by rearing on 3 host plants.
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Table 9. Measurements of larval head capsule width of Nyctemera adversata on 3 host plants.

Larvar No. larvae Head capsule width (mm)
Plants fed to larvae
stages stages Mean (£SD) Range
1 123 0.40%0.014 0.36-0.44
Gymura 2 122 0.58%0.032 0.50-0.64
bicolor 3 131 0.88%0.050 0.72-1.00
4 135 1.3710.077 1.06-1.56
5 137 1.90%0.136 1.44-2.33
1 142 0.4010.007 0.38-0.42
Crassosephalinn 2 125 0.55%0.028 0.46-0.60
crepidivides 3 139 0.8310.058 0.69-0.94
4 132 1.3240.080 1.00-1.50
5 130 1.91%0.181 1.13-2.25
1 137 0.40%0.005 0.38-0.40
Hewehina 2 139 0.572%0.020 0.52-0.62
Wieraifonia 3 138 0.8610.041 0.75-0.96
4 144 1.33£0.068 1.13-1.44
5 119 1.8810.158 1.25-2.13

24, REESREHWRERE

MR AR 5RO - B REORER LB L OEDIRERE (Table 10) 1. 9
TIXILICL612HETH - 7=, AREHEICK T 2 REZ N AMMERE X, 9
HA26.1°CEL3403HE, AiHTIZ14.1°CE 1350, WHTIZ7.8°CL159.7HETH -
7o BABIHICET 2KHEORER N L A ERE X, $hss52:CL299.5H
&, HifEA12.5°CE163HE, Wi 100CE1166HETH -7~ RERL CHliE 4
W5 L, S EHifTiE, E£AMBELZNZTN09CE1.6CEA, -2, BT
322CEL o7z, 72, ARMEEEIZOWTIIEAMED A, ShhT408H
&, WiT4 I HEELS, [AREHFELD RS EBT 8D ELELLND,

BHEBORERMEAMEEIEE (Table 11) 13, R=AFRu s Cldghdhn
7.0°CE&291.2H B, HiliA 14.4°CEL10.7HE, WiA292°CE1379HE T, # v FiHu

Table 10. Developmental zero and effective temperatures for development of Nyctemera adversata
reared on groups and solitary on Gynura bicolor.

Developmental Effective
Rearing condition Stages Regression equation r Zero temperature
(O (day-degrees)
Groups Egg Y=0.0163X-0.1816 0.992 11.1 61.2
Larva* Y=0.0033X-0.0175 0.9912 52 299.5
Groups Prepupa  Y=0.0627X-0.7832 0.9558 12.5 16.3
Pupa** Y=0.0087X-0.0864 0.9719 10.0 116.6
Larva Y=0.0029X-0.0181 0.9772 6.1 340.3
Solitary Prepupa* Y=0.0748X-1.0559 0.9760 14.1 13.5
Pupa Y=0.0063X-0.0489 0.9941 7.8 159.7

* Data for 30°C are omitted because of delayed development.
** Data for 30 °C and 27 “C are omitted because of delayed development.
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X7 TSR AH5.8CE3198HE, HilfA14.4°CE10.7HE, MHA39.7°C L 129.7H %
Thotz, WMORBREEHIZAA XYV FEE L THWEGAIZESR, WTFhog
LR mL kA EANED bz, £, WHROEMREEIREIL, WThof
HE 24XV P+ &0 S ELS -7,

Table 11. Developmental zero and effective temperatures for development of Nyctemera adversata
solitary reared on 3 host plants.

Developmental Effective
Plants fed to larvae ~ Stages  Regression equation r Zero temperature
(C) (day-degrees)
Egg Y=0.0163X-0.1816  0.9920 11.1 61.2
Gynura Larva Y=0.0029X-0.0181 0.9772 6.1 340.3
bi);olor Prepupa* Y=0.0748X-1.0559 0.9760 14.1 13.5
Pupa* Y=0.0063X-0.0489 0.9941 7.8 159.7
Crassocephalum Larva Y=0.0035X-0.0230 0.9792 7.0 291.2
assor d.” .d” Prepupa** Y=0.0922X-1.3273 0.9913 14.4 10.7
CrepIaiondes pypg Y=0.0072X-0.0667 0.9977 9.2 137.9
Evechites Larva Y=0.0031X-0.0182 0.9693 5.8 319.8
hi Cf : Prepupa** Y=0.0923X-1.3293 0.9914 14.4 10.7
reracjorta pypa Y=0.0077X-0.0746  0.9967 9.7 129.7

* Data for 30°C are omitted because of delayed development.
** Data for 30 ‘C and 27 “C are omitted because of delayed development.
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Fig. 3. Seasonal abundance of Nyctemera adversata in a Gynura bicolor field at Korimoto,
and linear models of effective temperature in Kagoshima in 1999.
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Table 12. Estimated dates of adult emergence and actual peaks of Nyctemera adversata in a Gynura
bicolr field at Korimoto, Kagoshima in 1999.

Generation Initiated date Estimated dates Actual peak Difference

in estimated dates of adult emergence a field (day)
1 1999. 1. Apr.* 1999. 25. May  1999. 23. May -2
2 23. May. 26. Jun. 18. Jun. -8
3 18. Jun. 17. Jul. 3. Jul. -14
4 3. Jul. 30. Jul. 3. Aug. 4
5 3. Aug. 29. Aug. 28. Aug. 1
6 28. Aug. 23. Sep. 18. Sep. -5
7 18. Sep. 19. Oct. 23. Oct. + 4

*Date of first occurrence
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