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On the Feeding Especially of the Black-marked Prominent (Phalera
flavescens Bremer et Grey) and the Black-back Prominent

(Clostera anastomosis trislis Staudinger)

Tooshu FuruNo and Kichiro SHIRAT*
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=Y sav ey Fka (Phalera flavescens Bremer et Grey) i3 1966 4£iCiZ 4 + 442 5 (Prunus
subhirtella ver pendula (Maxim.) Tanaka), 1967 4EiCi3V¥ <=+ 2 5 (P. jamasakura Sieb.,
ex Koidz.), 19684Eicizv x4 3 ¥/ (P. yedoensis Matsum.) %8+ LT, ®/ oy Fka
(Clostera anastomosis tristis Staudinger) IR 7 5 (Populus euramericana cv. [-154) % fH
ELUTINREICEHB LT, X510, 1968FICHTEEORBT & EbIC, 44 vE v (Apatele major
Bremer) B ) v 34 v& (A, incretata Hampson)%i v A 4 3 /) TwA4 <4 #(Lymantria
dispar Linne) %R 75 THEL 7.

FEHREIEDDEOEFDOLHN S,

Contributions from JIBP-PT No. 71.
* RMIEHRERERE Kyoto pref. Forest Exp. Sta, Wachi, Kyoto.
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1) EEMETRE, Tv/uy+FAai38 A LU~THIRMBLL, $hBEk3sanEk, 98T
£~108 Lalici@ib L, JRETHAL, BE0T~8AIKHbT 3, /ey ka4 AH»59
ATHETICSHREL O Z L, $RPIZI5~23H, @RI 4~128 EREORKHICE D M
Aohbd, SHRBOREMET L LPIENTIIEETIHETHALL (E—1, N—1).

2 AArvEYy, YryaFrveryogiiiierrnve FkaliBIZRNYT, BETEBLL
77 UL OB ZTORBRASEIEIFEELE» -7,

3 EvsuveFha, £/ avrFRalbICHRHESAERLEE6STRAL, FIFRZFT
HATHoth, BERIE6H4ETTLONDEIBDORT DT, W& bHHEIRZEZIF1:1TH 3,

4) 1HEMVOEARER, TYruveFhaTR, B 730~8%0cm?, 5200~6200mg (¥ <+
7 5), 680~770cm?, 4700~5300mg (v * 4 3 /), Hld920~1030cm?, 6400~7000mg (¥ =+
4 5), T00~890cm?, 5000~6200mg (VY # A4 3v/), €7 oy vy FhaTid, £75ETHIT 80
~170cm?, 400~750mg, iz 110~270cm?, 590~1200mg & 730, MM X 2302 E L1,

5) w4 <A HFORTSEEARIY, M 520~540cm?, 3000~3100mg, Mz 870~1440cme,
4900~8200mg, A A4 Y& VDV 4 4 3 ¥ ) HEEARIT 1160~1320cm?, 7940~9040mg, Y ¥ T4
VEVDY A4 3y EEAEIT 420~760cm?, 3000~5300mg & 75 - 7o,

6) FLATOEREEIFEEICE L, BRERSTOEREBE, =Y /s/uovey F a2 TIELEASEDI~
9%, v/ ayyFkaTIRB~0%T, X5, ZOHANWTOELRYMZ A&, HIF TI3~08
%, HETIH~BH LD, KEYEZOHVHTOBAREZRHEL, ABABEHEELTHREN
N & RIS (K—3). ”

7 EABIREREOBRIT, MMM 7 ET, BREEEEMSELN, 2OBELROED
X2 1z,

ErvsuvyFHaTiR (MN—3,4)

Y=y 5EEE

log La=0.99408 10g D —0.77996 -++erervemremsemsrmnimmiiiineinitin ittt 6

log Lw=0.98500 log D+0.09270 «--veveersivee et turr e e ee e PRUTR 3)
VaA4ayv /s EEE

1og La=0.95116 10g D—0. 55503 -++veeerrrsvrerreesniunisiiinniinitiiine it 2

log Lw=0.99702 log D+0. 14344 «ereerrririiimiiiiiiiiiii Y]

Lo : BAIEER cm?, Lo BAEHEER mg, D: BEHEER mg,
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10g Liw=0. 94258 10g D+0. 26487 ++rvererserrersesserersmsesisnsisenientasesieiesessenseneene ®)
DS, UL, AHRBIIKKDZE (—6) ‘
1, 246H0 log Lu=0.94298 log D+0. 30423+ ssereerererrenrriennrnvnnnnencarenenns (6)
3 4Ll 10g Liw=0.93850 10g D+0. 29727 +wreserrerrrsererumnmniisenteneninnenenrenins M
4 1k 10g Lu=0. 94502 10g D+0. 24700+ w++++cssessersesersessasessansersarissesesuenne (8)
5 (LR 10g Liw=0. 94986 10g D +0. 10468-«++sessererurversermrsessersensanesuencnuenns )

DEICERTNTTC UENAONE N, ZOREICIEIZEALERS SN,

8) FHEPKEEELHELE L THALLEA HEABLREELOBRE, LCEILKEERA
CNTHEALKE 7/, THbE, 5A~6 AR SEZEAL LS oY+ FHraD1BLY
2O EE~A4 =4 HOHHRT, BIUIA~IAKY x43Y/ DEAFERLLEY 70V
Fha, FAFvEVYBIY) I e YOHHRT, FiERE a Yy FAa20D1 BIU 2T
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OBF% (6R) TAI <A 4 BIEHEL (B—7), #&FEEYs7ory FhaTORK (450
TAArvEYy, YyaFyrevEdicRiZEELL (B—8).

9 HRHORTELEARLOBRKRIE, RANTVFBHELNES, BARBIKECZIIRAT S X
5Thb, LpL, EXY/nveFhalesny s FAaOMBHTREYICAEAESDODLN

1z (m—g)o

¥ Z B =

AEUFHIL, TORFOBERI->TE, RAOEBCRSRIEELEL TS, 0LXE, 7
e YRICERT <Y h LADOARER, BHIKL > TREERELHIEIE S 7100, WENK, <V
HUNGAEUEFEROULTOIHIFEHINTHEIERTH S, I6IC, BARBEEZLOPAT<
A2 A FOFEELRBTCLRITEROTHA I,

AERERIC L MER, BERSHENE TORABZOELAEINZ LD 6, ERBBIIC
&éﬁiéﬁﬁﬁéﬁofﬁébn,itﬁﬁ,ﬁ*@ﬁiﬁﬁmﬁ?5ﬁm%b%ﬁﬁ,%%ﬁ,
SHEER, REMIOIHBIRE->TH3ELTDLITH B, THbL, Th<Y, 707V TR,
ﬁ%ﬁ&w&%&ﬁﬁﬁmﬁb<,ﬁﬁ®@§%7&wﬁ%®ﬁﬁﬂﬁ(ﬁﬂdﬁﬂéﬁ,%ﬁmﬁ
BETE, EEPRK—ECLVESEBRA LT NI LBTDOLITHS, EEDORER
BROWHADETICH 1c 2 2 HEBE—HEERE, BERE—IC OO TRBERR, WEKRKORE
Tic k0, FlohicEh D253, &56ic, EEMCECORRALLS defoliator D—BTH
PAEREROEESELIMINLEND S,

—REETHEIRAROEBCEELEL TO3AEREROAFR TN > T3 T LI3FRZERR
TEIBAKDEELICLLTHE, ENBV - THrodbbTTHEELTELERFEBINT, FHh
BRRIIBCATHAIWELMEL T, £FE 520 EAYMERDbNE, CORYHILd, £ ZTh
DEHDRAB—AERBEZHATICLEIFERRTHO, bﬁUﬂfﬁbﬂWC&T$57o

BETTOEC A, %)i)lEl’Cli <Y H LN (Dendrolimus specz‘abzhs Butler), =4 <A H
(Lymantria dispar Lmne) BIXUO 7YV (Dtctyoplaca japonica Butler) OABOEIEREHR
ETxYAhvae vy (Hyphantria cunea Drury) JoWHC 2, FOEBBRFAINTHIEL,

AL, EEESRCEOWENEINL > Tz s ay v Fia (Phalera flavescens Bremer
et Grey) BXU v n v » F%k 2 (Clostera anastomosis tristis Staudinger) DR OEBEAE%
REABCIORDIBERE TLD0bDTH B, ILIKHBORDIT, A 44 v v (Apatele major
Bremer), Y v a4 ve v (A incretaia Hampson) BXU =4 w4 HOhE4E & REES L,

TviuvyFhaid, ¥ 58 (Prunus), I X+ (Betula grossa Sieb et Zucc.), #F/NF
€ F% (Pyracantha angustifolia Schneid.) ZAEL, & KABPEADY x4 a v s (Prunus
yedoensis Matsum.), ¥ <42 5 (P. jamasakura Sieb., ex Koidz.) D#EMRE b, BEitic
DREBLEPNLATOEERDN, vy e Fhal@87 5 (Populus) #HEL, TOWBKROE
EbREVEDITH B,

B & M F

D EYovyFhabkUel oy e Fha0RE

4) EV/unYeyFka

RWERUTICORT L 51T, 1966 £1 D 1968 EF T3 A EICHAD, AH3ITHEEBKES L5,
1966FEDEHB R FHRVICTR -2 b DTH 3,
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19664E 1 8 ASOHICHE L2558, chdid9A 8~10H i@t L, 9 A 5 HICHEL 55,
COSb4THIRAD L EBEL, 9 FaE, 18 2EKERZL, 107 a7z, 4L 7+<10
FRIOTHNLIEZBEAOY ¥ 5EAAERTDLDERIL, 41 V2 5 (P. subhirtella var
pendula (Maxim.) Tanaka) *#8E L THEL % '

19674k : 8 A26 AWML, 8 HARWKHE 1A HOKRR % LcI0EY<¥ 2 B EXDRRL, &F
LTWev =27 5%BELTRE L, TOKE, Dig3EF i 4mBEL, 9ATFa~10L
b U 7,

19684 : O A2 HICE 1 HBOREE LIIBEEBEBEAO Y 243 v/ BEEXODBIL, v
43Y)%BELTHE U, RRRBAERAKIEEIZ4EBEEL, 98 Fa~108 LAt
L7

ProfEicid, Y+— L (B9%m, F&2.5cm) LFEEFC Y (E9om, Z& 8cm) £HL, HE
Kt THEL .

o) kS uvyFka

19684 4 A30HIC, BEZHEERATHEOE S 7 0ELAEL T 3EEOREEREEDN
3 1{LHOGRI0EERBML, RFS50EEZEELT, Ev/uy e Fra@RICBERATHEE L.,
INo0SRIF IEBEL TS5 APaicit, SETAIKIALLY. 2ODBD—20 DR RHE
TURBERLORMEL 2%hd (2Ll 2R THEL, LBRKBICIATRET, £770ELE
EULTEREBEZSONA LT,

Table 1. Results of individual breeding.

s Instar Nucr)r%ber Larval stage (days) Pupal stage (days)
eX of i s
larva mdéﬁgls Max.\Min. \ Average Max. | Min. Average
3 5 4 35 | 33 34.0} 48
Phalera flavescens | & 6 1 — — |38 ) } 36.5
? 5 1 — | — )
(1967)
? 6 4 40 | 38 wa}%i
5 5 3 3 o3 32.7} "
Phalera flavescens | & 6 2 39 37 38.00 T 4.1
? 5 5 33 | 32 I32.6 '
(1968) :
—_ e
3 5 4 12 9 |10.8
1 .
Q 5 4 12 [m mﬁ}wG
3 5 6 20 | 17 N18.5 | 8 7 7.3 } 1
m| ¢ 5 6 21 1919.7]20119'4 7 S&ﬂeg
Q 6 1 — | — |23 ) — | =0 '
Clostera ol ® 5 4 18| 15 16.5} - 5| 4 4.8} s
anastomosis Q 5 8 19 | 17 7.5 °7 5 4 4947
tristis 5 5 2 16 | 16 mo]me 6 555}58
- k3 6 3 17 | 17 j1n.0d 16.9 6 6 6.0
9 5 2 17 | 16 16.5} .2 " 5| 5 50 ] 5.2 5.5
? 6 3 19 | 17 prndd 6 5 53)*%
5 5 6 22 | 19 20.5 9| 8 B2
Vie 5 2 23 | 22 522.5} 21.0 8 | 8 80 } 81
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2) EY/uveFhaBRUws 0y FhaO4FER
HMEOEBEBERREERTEE—1DOXDICND, BB, EYsov v F+ 30PN BITERICHE
BULEpoTe, T, BBARADPTHELADDOREY 70V v FRIWCEB Lo, TS0V F
FaTE, UEHoOHART2HE 2/ T28, 3/ T3EH, 4T 2H, S5LAT I BN
HPORPFTHTLID, @kbtﬂﬂmbﬁbotQT K- 1TRINGERSE, BEIK—EE
MZTHOTEEDT,

EV/uY e FRFELIEORET, 8 A LG~TRICHL (1966%FiCid 8 A30RICT T
I - g2 BRI U7, 7z, 19674, 19684E& & ictRB AR L e Tic4 SICRBLTL
fehmdAashnk), 9ATH~I0HEACS9ERII64ERAL TEL, BETHBLALEEDT
~8 BicHtd 3, B, SAFEEIELEIP-bDTRAE, BOEL-> L BDTIORT
, BT B LEBHICE S, i, WTHOEKRGBLITON S B2 BEBHZTEOEL - 7,

2/ ave FRaRESHORET, 4 AL IATHITEAE DMLY, AFEAERKCASH
23 b K UERiE, 2hEnl5~2348, 4~ma&%¢®ﬁﬁm;af%w&@.cnim
BH¥BIN5X5T, aAKEQMKW§MT®ﬁw#%£@ BB ORI, #WTOFER
B (PR OMHEND) 2R 5 E, 1{LEIA1.4°C, 2 LishE22.8°C, #HH22.8°C, 3{Liigh
H126.2°C, HH27.6°C, 4 LiE%hHiA 27.6°C, WHHE 25.7°C, 5bighdiE 22.5°C, @21, 2°C
L3, TNFhBBEEACE> THEARCEERAOND, KBRBLICIEKEEITVERE
fED, 1~2BERTIMLL 7,

$HEPEESSELRE6PTERABLEY, 69FTHALNLSDII2/LPOSHHRT, 135HF 156, 4
LEACI08ER 6 BT, fHdTRTS5SERTELLU, T73bb, Y264 TRRTA DI
T, KIBARSDERTRIKRBE LD TH S,

=l ] ' 2 .3 .4 5 6./ 879 10711 12
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Fig.1. Life cycles of black-marked prominent (Phalera BAEBVDATHEA, SEOH

BT 5 LPOREEVEFSRL
S PIC I RL L 1870 o 7o

flavesczns Bremer et Grey) and black-back prominent
(Clostera anastomosis tristis Staudinger) in Kyoto.

g2 & B

HOEI1I~2ACEKFREIDOLELDNZL, BAIRCHOLUDERERKICI>DLED, &
DPRZBRBIEINTOREELAHTKICSDL, 75=4—2—-BXUAMRE 2 mmo ST 5
WTEERREZRKD, SR COEGRZEEBIRETE X5, BBEHICUSCTHEICA NS 3E
Y7L, EEHREEEROBFRERD, EEHETROONERBRCOER—EEOH
FBEROTEERICOHBEL 2,
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BB, 2V/aveFhanl SghidAkE 3~4dmm T, ZOEAIZERAELD S D, HEE
LTERDoNT, /o ve FRalZdoihaL, Mo hiz 1.5~2.0mm T, 14, 2
SGHITEROARESL, BOANHELSBA L TERRSRDONZO, 12EAEDHEKD, #i

Table 2. The feeding of a larva of black-marked prominent (Phalera flavescens
Bremer et Grey) and black-back prominent (Clos:era anastomosis tristis
Staudinger) at each instar, and its leaf area of Prunus subkirtella ver
pendula (Maxim.) Tanaka (1966), P. jamasakura Sieb., ex Koidz. (1967),
P. yedoensis Matsum. (1968) and Populus euramericana cv. 1-154 in cm?

Nug%ber Instar Total
SeX | indivi- | T L . A R T R
ndivi 1 ‘ 2 | 3 1 4 i 5 | 6 | Area | D
5 3 — — — — | 4612 (cm®|  (mg)
Phalera 2 2 — — — — | 494.0
flavescens 3 2 — - — 35.4 518.6
(1966) Q 2 — — — | 547 | 576.3
9 1 — — — | 343 | 144.7| 749.4
Phalera 5 4 — 26 | 163 | 85.1 | 6517 756 | 5281
Flvesens s 1 — 1.8 | 1.4 | 46.5 | 126.8| 695.3 | 882 | 6163
9 1 — 3.4 | 160 | 96.8 | 8045 921 | 6443
(1967 9 4 - 1.6 | 10.9 | 41.8 | 127.9| 816.0 | 999 | 6974
s 3 - 16 | 162 | 56.8 | 659.0 734 | 5132
fl; h:)‘el:;s 5 2 — 14 | 7.7 | 229 | 9.9 634.1| 766 | 5273
P 9 5 — 22 | 19.3 | 833 | 705.0 810 | 5673
) 1 — 11| 96 | 3.6 | 1260 675.8| 845 | 5813
L] e 4 03| onl| e 125 | 120.4 145.1 | 64
= 4 0. ol @8 2.9 | 2127 239.7 | 1066
ol e 5 o] ool 12| 63 723 80.4| 431
9 4 2| 05| 15| 1.3 | 1065 120.0 | 644
Clostera | | 4 02 04| 18] 79| 59 %6.2| 617
anastomosis | | ° 8 2| 05 | 25 | 124 | 1275 143.1| 915
tristis 5 2 0.2 | o5 | 12| 1.7 | sa7 103.3 | 647
. 3 0.2 | 04 | 11| 37 | 10.6] 106.1| 122.1| 765
9 2 0.2 | 05| 19 | 160 | 1136 132.2 | 828
= 3 | 02| 04| L4 | 41 | 154 1387 160.2| 1006
vl @ 6 o] | 22| 11| ss58 9.8 | 644
o 2 02| @] 27 | 163 | 129 132.6 | 857

Fid2w, BBR3IPLNB>THLLTH- it HEREEKOBEBDOVPHEEMNINCRTEE 20D
DB, BB, €/aveFhadl, 29YROEREBRIMELALDDT, T, £—1 LR
BEES—R LU IZOORBER, @l PERELDT, BREBEZROUEL - LBEBE - DT
b5

1YY OLEARBIREY 70 Y vy FRa TR, #ER730~80cm?(¥ =42 7), 680~T770cm?(v
x43v/), #E Z 920~1030cm? (¥=¥ 2 3), 700~830cm? (VY A4 3¥ /), /oY sy Fik
aTiE, HEd 80~170 cm?, HEF110~270cm2i s ), BECREALTHARETERNALONS, T,
BaoAEHERERICHOBEELHEID L, MBKENS ORI ORKSYRPET A%
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OHSNETH S, BE, ¥/ vveFkaT EI2MEHMObOOBARSMEEO b DICH
NTFLEVDS, COFERBESHL TR,

HBHWARTHEEY 70y sy Fhai2 1HT, SVEKEY 2 7H0EL 1000cm? 18RS
DI, 4ETEZORERRBINTHDE, ZORECHEBBHAOETHOBRYET, SLIKEFE
BEVORSORBRTTICIATHA~IAT, H#ERDS T 2EZEEFRBERHICHANT TR
NWZ &, Ff, BEMIGEL, TCURBELLPEEZZLFITEL AL TN RDTIRIZN D,
UL, BELDPALHEELIThE, HEARRRR, ISENIZL THHREKIIHYICEEY
3EBLNBDOT, REMTORRCHT AERRIEC Lo TRESHE, ¥ 0y e Fh a3 1H
OEABBETRVY, EIsEbREZ VAT CLER, ERELTEETIRETHA S,

F—2LDPESLREIK, ZSRTVHIVAN, JRYY, TATANTEAONK DT, KiF
BEOWMELRK P TOERRBLBABOABLEZEDLTVELLENDD 5, TbE, BEKSTO
BRERBLABARLEZHBTSLER -3 DLIICNLS,

Table 3. The feeding during the last and the previous instars,
and their rate to the total feeding.

Sex | Instar of Feeding (mg) Rate (%)
Last instar | Previous
larva | Total (A) (B) |instar (Cy | B/A |(B+O)/A
3 5 5281 4547 596 86. 1 97.4
Phalera flavescens (1967) 3 6 6163 4852 885 78.7 93.1
Q 5 6443 5614 689 87.1 97.8
Q 6 6974 5694 892 81.6 94.4
5 5 5132 4593 433 89.5 97.9
Phaleral favescens (1968) 3 6 5273 4320 725 81.9 95.7
9 5 5673 4911 634 86. 6 97.7
Q 6 5813 | 4604 904 | 79.2 94.8
1|2 5 644 578 53 89.8 98.0
Q 5 1066 951 93 89.2 97.9
- 3 5 431 387 34 89.8 97.7
? 5 644 571 61 88.7 98.1
) - 5 5 617 551 51 89.3 97.6
Clostera anastomosis | ? 5 915 817 80 sawa 9&977
tristis 3 5 647 563 73 87.0 98.3
N 3 6 765 666 66 87.1 95.7
Q 5 828 712 100 86.0 98. 1
? 6 1006 870 97 86.5 96.1
v 3 5 644 554 72 86.5 97.2
9 5 857 729 105 85.1 97.3

BRADEABIRSEERKET, €Y/ n vy FhadLEAR080~0%, £/ 0 ¢ Fha
285~ L LD, THICEDMSOBERAMAS &, HETII~BY, HETI~BEE LS,
LD LREKRSEFDHISTOEAEZABTTIE, BEALL2BARER RO EICRY, Th
HOAEAREHEL TOREIUMBOERIZISHNTES S,
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Dloclind, RECERAEREERT LG, 7480, YEBKSIKRBTEETICHE
22KTTHE, HAOHRNEON, IS5KT LR YHORELERE VBRI O, A0
BAPEOIWMETEIZONETHA I,

B E B

BABRORELETLT, REBZHBEMEEERTRDL, €/ 0y ey Fha0 1490 0KIT
FEBICNEL, BABCLIIRET, $HRELE» -7, ESFIC1EEN ) ORERNE, 1 HEY
BERNBERTERZ—4DLIIES,

Table 4.  Total number of frass and number of frass of one larva per day
at each instar.

Number Instar
Sex of Total
individuals 1\ 2 } 3 } 4 { 5 ] 6

5 4 — | 275 (52)| 434 (75)| 370 (62)] 472 (36) 1551
Phalera flavescens | & 1 — [ 253 (51 409 (69)| 341 (57)| 241 (49)| 430 (36)| 1674
(1967) 9 1 — | 299 (60)| 511 (86) 397 (80)| 493 (36) 1700
9 4 — [ 289 (45)] 374 (62) 340 (59)| 265 (48) 460 (35)| 1678
5 3 — | 258 (55)| 452 (75)| 328 (55) 579 (48) 1617
Phalera flavescens | 5 2 — | 176 (32) 437 (79)] 335 (51)| 282 (51)| 496 (45)| 1726
(1968) 9 5 — | 257 (56)| 482 (77| 333 (52)| 554 (46) 1576
9 1 — 172 (3] 419 (70)| 354 (59)| 312 (52)| 505 (46)| 1762

L] @ 4 - - — (170 @]290 (3

9 4 - = — 140 @320 3
3 6 — | 89 (33| 111 (33) 135 (48) 285 (55) 620
ol e 6 — | 92 (3] 137 4D 162 (54)| 335 (61 716
9 1 — | 86 (12) 104 (26) 91 (46) 123 (41)| 322 (54) 676
Clostera ol @ 4 — | 144 (58)| 246 (98)] 240 (87| 382 (80) 1012
anastomosis ? 8 — | 133 (59)| 266 (89)| 249 (76)| 424 (83) 1072
iristis 5 2 — | 262 (105)] 258 (103)| 311 (124)] 407 (81) 1238
yl @ 3 — | 227 (76)| 203 (102)] 222 (111)] 183 (92)| 378 (76)| 1213
9 2 — | 206 (103) 256 (102)| 330 (94)| 396 (79)| - 1188
Q 3 — | 239 (90)| 232 (101)| 220 (94)| 210 (79)| 380 (76)| 1281
vl 2 6 — 1191 (72 268 (70)| 286 (64)| 428 (75) 1173
Q 2 — | 206 (82)] 313 (70| 313 (63)| 414 (64 1246

1 B RER BB REE AR ORBHEEZ S MA THELZOT, BEBHHLZITRISIKEL
83,

Evuye FRaORBEENKIL, LESBRHETHEH, 29LKBTIE, 54 THRERBLL
bDOTH, 69ETOHIDTH, 1550~1T600HAT, KEBERBVLLITHS, T/, 1 HEH
BERBEAICLVERDD, 34MOBEISRLEZ L, BEKSMELTLBL, UL, BEKET
LRI DK 5 BRIOREARTNEETATVEDTINERL S80I E 3,

/oy FHaTR, LIk THREEEKCEZRALN, 2~5#iTREL, 240
SOMT L, T, | A EHRENBOBIcLIENLONG, SRAKOELERABIC1H
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Fig.2. Temperature and number of frass in
breeding periods of black-back prominent
(Clostera anastomosis tristis Staudinger).

O : temperature, @ : number of frass

Yo OFEHRENBUCHEIC L 3 EERADS
NB3EIT, CO1REDFHRENKEE
DOFCRYT I FHEELORFERT LN
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Résumé

In order to know fully the effects of leaf-eating insects upon the growth of forest trees, it is
important that defoliation by leaf-eating insects and their feeding be investigated.

With respect to this question, the authors deal with the results of individual breeding and
feeding of the black-marked prominent (Phalera flavescens Bremer et Grey), the black-back pro-
minent (Clostera anastomosis tristis Staudinger), the gypsy moth (Lymantria dispar Linne), the large
dagger moth (Apatele major Bremer) and the apple dagger moth (A. facretata Hampson). These
investigations were carried out from 1966~1968 at the Experimental Forest Station of Kyoto Uni-
versity : the black-marked prominent was bred on Prunus subhirtella var pendula (Maxim.) Tanaka
in 1966, on P. jamasakura Sieb., ex Koidz. in 1967 and on P. yedoensis Matsum. in 1968, and in
1968, the black-back prominent and the gypsy moth were bred on Populus euramericana cv. 1-154,
and the large dagger moth and the apple dagger moth were bred on P. yedoznsis Matsum.

The results obtained from the investigations were as follows :

1. In Kyoto, the eggs of the black-marked prominent hatched in August and after passing
through the larval stage in about thirty-five days they pupated in late September and early
October. After hibernating during the pupal stage, the adult moths emerged in the following
July and August (Table 1, Fig. 1).

2. The black-back prominent had five generations from April to late September. The period of

" their larval stage was 15~23 days and that of the pupal stage 4~12 days (Table 1, Fig.1).

3. The larval stages of large dagger moths and apple dagger moths were almost the same as
the larval stage of black-marked prominents. They hibernated during the pupal stage.

4. The larval stage of black-marked and black-back prominents terminated at the fifth or sixth
instar, but in the case of black-back prominents, a few individuals completed the sixth instar.
The emergence of males and females was about half and half in both species.

5. The total feeding leaf area in c¢m? and dry-weight in mg per larva were, for the male black-
marked prominent, 730~890cm?, 5200~6200mg (P. jamasakura Sieb. ex Koidz.), 680~770cm?,
4700~5300mg (P. yedoensis Matsum.), and for the female, 920~1030cm? 6400~7000mg (P.. jama-
sakura Sieb., ex Koidz.), 600~890cm?, 5000~6200mg (P. yedoznsis Matsum.). For the male black-
back prominent, the values were 80~170cm?, 400~750mg, and for the female, 110~270cm? 590
~1200mg. This shows the feeding of males was smaller in quantity than the females. And
the total feeding leaf area and dry weight of the gypsy moth were for the male 520~540cm?,
3000~3100mg and for the female 870~1440cm?, 4900~8200mg ; for the large dagger moth 1160~
1320cm? 7940~9040mg and for the apple dagger moth 420~760cm? 3000~5300mg.

6. The feeding at the last instar before pupation was the greatest, because in comparison with
the total, it amounted to about 80~90% in dry weight base for the black-marked prominent,
about 85~90% for the black-back prominent. Furthermore, the feeding during the last and the
previous instars was about 93~98 % to the total in the black-marked prominent, about 96~98%
in the other. Therefore, the total feeding can be estimated from the feeding during the last
and the previous instars for these two species (Table 3).

7. The high correlations between the feeding leaf (area and dry-weight) and dry weight of the
frass are shown through the straight lines on the logarithms, that is;
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black-marked prominent (Figs.3 and 4)

P. jamasakura Sieb,. ex Koidz. :
log Lg=0.99408 log D—0. 77996
log Lu=0.98500 log D+0.09270

P. yedoensis Matsum. : ‘
log Lg=0.95116 log D—0.55503 :+eeseeeersrenimesisininsnssisissnennans @
log Ly=0.99702 log D+0. 14344 -cocveresiiriimminticinnisciisiinisinnes @

Lg : the feeding leaf area in cm?

Ly : the dry weight of feeding leaf in mg
D : the dry weight of the frass in mg
It seems that there is a difference in allometric relations between P. jamasakura Sieb., ex Koidz.
and P. yedoensis Matsum.
black-back prominent fed poplar (Fig.6)
the first and second generations :

log Lw=0.94298 logD +0.30423 -:cseeerrrrrerierernienietinnnnniiianinnnn 6
the third generation :

log L,,=0.93850 logD+0.29727 «oreerrereeniismniiiiiiirinni e )
the fourth generation :

log Liw=0.94502 logD+4-0. 24700 - erevevreiremmineeinsiinnniieennin )
the fifth generation :

log Ly=0.94986 logD+0. 19488 «++roreevrrererssiunieremiininieiinnniceenns ')

Although there is a difference in allometric relations in almost all generations, the resulting lines
were almost parallel. These correlations can also be applied to dead individuals at the larval
stage as has been shown previously by studies done on the pine caterpillar (Dendrolimus spectabilis),
the gypsy moth and the camphor silk moth (Dictyoploca japonica).

8. When leaf-eating insects feed on the leaves of the same tree-species during the same time,
it seems that there is a high correlation between the feeding and the amount of the frass as
shown by the same straight line on the logarithms. These correlations were observed in the
following cases : the black-back prominent and the gypsy moth feeding on poplar from May
to June (Fig.7), and the black-marked prominent, the larger dagger moth and the apple dagger
moth feeding on P. yedoensis Matsum. from September to October (Fig.8).

9. It seems that the feeding is nearly proportional to the weight of a larva in the same
species. But there was a great difference observed between the species of the black-marked
prominent and the black-back prominent (Fig.9).



