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o FASIER S RECE B ¥ CHY O B HRENTHAERER Th s, TRt EE bk
BB LLTVCERTH B,

CHRE T L VEBT AP E L L TR AR T o e R, BEOHE B LTS Ok
ERRO T bR CE e (1932, J5 19714, b, 19724, b, ¢, d, %tk 1978),

LU, RO @GR D ~ 4 SHUL, BRI O HAERE OB/ & 1 8% 21 5
ENRTFEIND, LRI O LD REIMMERROET) LT B LB L b D, BEREOENS LD
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A (BIE 350 m & 250 m), C 3B 130 m O ARSI CH B, —FF D ibhBE R e
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Mio s T B ALHFEE B, CCENAD X hELL,
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Fig. 1. Research sites.
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2:3 BERRHERE

o I DR RIRNE B TR D Fo DI A T HIEIC ~ & O AV L OB R R 585 Lice + L UKD
FCEEL LB 2 SfIIC 20U, BB CIRE Lo, ERENOKE E llE s » — LT
fE L, AP b e A RO 18 & UCE2 €, F ORI O TR /A L.
Fo 2 LI 241°C ¢, BB X s % 1 H 14 MRE L.

3. HBRBIUEER
3-1 NAVEEHEE

5 AL A TTARM OO R, 31 8 42 1 856 fH{ED -~ 4 v HE B iz (Table 1, 2),

L2FED 5 b, FHEHREE 20 Bz L EBE A A A1 &2 VU o~ 4 Gallerucida bifasciata Motschulsky,
7 ) ~nvE P Atrachya menetriesi Faldermann, 7 7139 b o~ > Altica oleracea Linné, kX v
~ i Monolepta dichroum Harold, = v~ 4> Pyrrhalta maculicollis Baly, = &+~ 4> Chrysolina
aurichalcea Mannerheim, %7 v~ / i -~ 4 v Luperomorpha tenebrosa Jacoby, 7 V-~ Fleutiauzia
armata Baly, ¥ AL/ 3 ~u> Phyliotreta striolata Fabricius, 7 b+ Ao~y Paridea angulicollis
Motschulsky @ 10 B CTh 5,

FEAEFAARER (Table 3) 235, HAMAICRIT HFHE~ 4 U L EEMPTKR OB Y TH -7z,

AFRER: Q) ~avfi—=Voby, REASLY, BEF 5> (1979), 77~ (1980), (2) FIE
EY—= v at¥, AAF, Y7 F7, 44 70, avAeyy, BBV, =V aEF0 L
S h H\V I TS L ORBEIL 0 T x

BlARK : () ~asBi—dd A 2 KU by, DUAnvE P (1980), (2) EBEY—F A4 2 ¥,
=SA TN, TRETR, = ax¥, (VYA FENACERMSS Y, HERBEThD, Tk
FAA & P UIBMELSTETH B,

CHItEE: W) avfi—FdFd A2 F) by, DY aveFE (1979, £7 7 §~a> (1980), (2)
FEEY—F A A XY, =vaxFH, e I3VRVRE, FHANTY, FATIHFZY, eXATaF YV, O
=T h Y THROKBEM TR L TR D, Fd1 2 FIBE,

D#ER : Q) ~a offi—AA 3 b B b > Mantura clavareaui Heikertinger (1979), 2R/ 38
L (1980), Q) EBHY—AA~FT TN, THRETF, =VAEF, =VA Ty, DENY, FFTILF
v, BEFTHBNABIMTH -, dd Ty FO X5 RIFEENEBE LT 5,

EMAER: Qs fi— TV ~AvE N, ThH3FEANLY (1979), ddA 2 F) b, HSEL
NI, BEF ALY (1980), Q) FEHY—AA ALY, TE2TF, =VaxrF, aviea Py, w2
By g VX, TR, Adola, OB LA T, <M VYRBALDDED, T T
AAA AT YRE,

3.2 NAVEMOBLUE

# AN O o~ &~ HOMFELEE S Whittaker (1952) OB E A AT, & B4, Whittaker

DIFLUETEE (PS) XKD X S iRER S

PS:{UL%ﬁZlHn—HM}XmO

= E min (Pai, Ppi)*x100
B

2 2C Paiy, P 3T R EROPWER A, BB TifiRHD 5 HMETH B,
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Table 1.

BB A

#1

i=1
7

The number of leaf beetles obtained at each site in 1979.

‘\

—

\\\ Sites

.\\\

Species

Items

sweeping

observation Total

C

D E

A B C¢C D E

Gallerucida bifasciata
Atrachya menetriesi
Altica oleracea
Monolepta dichroum
Pyrrhalta maculicollis
Chrysolina aurichalcea
Luperomorpha tenebrosa
Fleutiauxia armata
Phyllotreta striolata
Paridea angulicollis
Cryptocephalus obliquostriatus
Pachybrachys eruditus
Oomorphoides cupreatus
Mantura clavareaui
Cassida nebulosa
Agelasa nigriceps
Batophila acutangula
Crepidodera japonica
Oulema oryzae
Smaragdina aurita
Cryptocephalus sexpunctata
C. kiyosatonus
Longitarsus amiculus
Basilepta fulvipes
Psylliodes attenuata
Chaetocnema concinnicollis
Gastrolina peltoidea
Argopus punctipennis
Phyllotreta atra

Altica caerulescens
Longitarsus adamsii
Cassida fuscorufa
Qulema erichsoni
Stenoluperus cyanea
Psylliodes punctifrons
Chaetocnema discreta
Pseudoliprus hirtus
Sangariola punctatostriata
Lythraria salicariae
Sphaeroderma balyi
Longitarsus lewisii
Cassida rubiginosa

[l SC R )

o]

16

19

e

141
97
33

3 49 19 1
2 4 1 31
3 7

24

—
o ow o

no
3V
-
W RO R DO W Do O

Total

44

60

33

15 111

16 55 28 10 47 419
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Table 2. The number of leaf beetles obtained at each site in 1980.

Species

Items

sweeping

observation Total

\\\\\\\\\ A B

¢ D E

A B C D E

Gallerucida bifasciata
Atrachya menetriesi
Altica oleracea
Monolepta dichroum
Pyrrhalta maculicollis
Chrysolina aurichalcea
Luperomorpha tenebrosa
Fleutiauzxia armata
Phyllotreta striolata
Paridea angulicollis

Cryptocephalus obliquostriatus

Pachybrachys eruditus
Qomorphoides cupreatus
Mantura clavareaui
Cassida nebulosa

Agelasa nigriceps
Batophila acutangula
Creypidodera japonica
Oulema oryzae
Smaragdina aurita
Cryptocephalus sexpunciata
C. kiyosatonus
Longitarsus amiculus
Basilepta fulvipes
Psylliodes attenuata
Chaetocnema concinnicollis
Gastrolina peltoidea
Argopus punctipennis
Phyllotreta atra

Altica caerulescens
Longitarsus adamsii
Cassida fuscorufa

Oulema erichsoni
Stenoluperus cyanea
Psylliodes punctifrons
Chaetocnema discreta
Pseudoliprus hirtus
Sangariola punctatostriata
Lythraria salicariae
Sphaeroderma balyi
Longitarsus lewisii

Cassida rubiginosa

1 15
1 3
5

o
NN O

32 17
4 19

15

11
10 1

—
(3]
—

13 34 39
1 1 6 16
5 1 1

o w o
S
o
3
~ S
HRER8803%3s58s 8

o OO 0 00 000 O N NO O S WO O o R NN

Total

29 43

70 12 o

17 33 53 10 76 437
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Table 3. Composition of plant species at each site.
(Each number means the percentage coverage. - : less than 0.1%.).
Years
e Sites (1979) (1980)

Species A B C D E A B C D E
Polygonum sachalinense 1.6 55.0 32.7 5.6 15.2 4.4 57.6 38.1 4.8 38.8
Artemisia montana 17.8 9.0 20.8 15.0 25.2 17.0 7.6 26.2 14.0 16.8
P, bantens 16 55 42 4 45 26 63 30 + 1.9
Miscanthus sinensis 5.6 0.8 1.1 0.6 8.4 1.8 0.9 +
Vitis coignetiae 4.4 4+ 25 1.1 5.5 6.6 1.0 47 0.9 4.5
Angelica sp. 3.8 1.7 + 6.2 0.5 1.2
Heracleum dulce 0.4 1.7 7.6 7.1
Cacalia ha_.s:tata - 6.8 3.9

var. orientalis
Urtica platyphylla 4.6 4.4 5.3 2.4 0.4 7.1
Osmunda asiatica 4.8 2.2
Trifolium pratense 3.2 + 0.8 + + 3.8 + 0.8 + 2.0
Cirsium kamtschaticum 2.6 0.5 2.1 + 4.5 4.4 1.0 2.7 + 2.9
Poa pratensis 3.8 2.1 0.2 0.7 3.2 2.7 + 0.7
Rhus ambigua 3.1 -+ 2.0 1.2
Erigeron annuus 1.2 0.4 0.8 0.6 + 28 1.2 1.2 1.2 0.4
Qenothera parviflora 24 10 1.5 6.2 1.6 3.1 0.1 1.2
Dactylis glomerata + 15 6.9 1.6 + 24 11 73 3.2 1.8
Carex fedia var. miyabei 1.6 1.3 0.2 3.6 0.7 0.5 + 6.0
Bttt o 1.2 15 + 1.4 4.8 0.6 01 + 1.2 2.4
Plantago asiatica 0.4 21 4.0 0.6 4.8 0.8 2.7 0.8 06 7.6
Lam\ig‘).l baalfga”tzwn 1.2 0.2 0.8
Equisetum arvense + 0.5 +
Sasa senanensis 4+ 4.2 48 1.1 4.0 2.8 24 0.9 3.4
Polygonatum odoratum 0.6

var. maximowiczii
Aster glehnii 0.2 1.3 1.2 0.4 0.3 +
Phleum pratense + + + + 0.6 0.4 + + 1.4
Polygonum thunbergii 1.3 1.1 0.1 3.3
Trifolium repens 1.0 3.1 + + 0.4 1.7 + +
Tarazxacum officinale + 0.2 1.6 + 1.0 4+ 0.6 1.8 2.6 0.8
Hypochoeris radicata + 2.6 0.4 2.4
SOZZL\{(;%T.O lfegz%g]‘bzl?‘)t;?;iz 29.2 2.9 22.0 0.5
Chenopodium album 1.1 2.1
Rubus phoenicolasius 0.2 -+

Total

72.3 93.0 87.0 71.8 83.8

86.7 90.3 93.8 78.4 96.7
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Vegetation
(1979)

(1979)

mmmonsn ;100 ~75 =— : ~50
Fig. 2. Similarities of vegetations and leaf beetles among the five
research sites. Percentage similarity: cf. Whittaker (1952).

HEORKREY Fig. 2 WiRkLic, T OEDG -~ i1 1979, 1980 4450 UMER B & C OfITR $ 1A
REDE s o fed, 1980 4E CLIIAER B & E o - itiksn s hi, B, C E o 3#fiEiuiv-Fhb
AAA 2PV =y aeFhEBE L Cw5C &, il UTHEVCAANMERILLVWTWAT X b, FH
oA~ LvHE LS b D EELBRI, Thabb A VIR AFAZ NI A v T Y s vE
FOBEEMECEE L Tds, L L, BEK A, D TR, REME 25 it o Loy SR
B aviidinootEL BRI,

3-3 BEHRBOENEE

197945 & 1980 i hote b~ & v OFEREROFEM AT HRT5 & Fig. 3 0 X5k, TOHKRE
b A OREFERIL2 MEXB LS ATA~6 A TAR LU 8 A LA~ A kAR, ThTfhe—27 %R
T ENF ot MK (1975) Wk B &, A TIIEEEL LES D OREC T CEI, KieItT s s —
7, PBHALEDLE T CRIL - R - BRI S 7 — 7wkl ha s, FHKesWT5H
FTH~68 THRRTEIOC—21%, BLIN—FT BT BAFTAEZEY ~a, ThIAS amby
(Cassida rubiginosa Miiller) 75 & OFHEBATIO ~ & YHHOFEHOERTH Y, 8H LA~ A LGRS
HADEC— B2 /A —TFRBTH ) ~AVERF, aEFALAVRECMATEL IV —FDF A A £
FUosavin EORBRIHLOREE & Bbhi,

FHe, ThEIOC— 2IHFICRESRE A YOS bR OERTLRD LI D, H1 v~
Z: FAAABZFY ALY, THAFPEANAY, 2 UALY, $ARAL) I ALY, ThEV ALY, 82—
0 AAALAZFYV ALY, THAFPEANLY, REANAY, =iy, TYUANAYEFFE, 3xH~
Ly TOBMAMIEL 74— BT ARIERKRETH Y, By 22 /LT CBTDH 40T
B o1



98 B R Y 5% M1%

]OOW .
1980
0
o
3
ke
>
2
£
o 504
o
o
£
2 iV
/“\* \ A
o—1R A
i / g
e 24 @ (.i DS Q-
A NE - )
» o \u’\l@._ . -
May Jun. Jul. Aug. Sep. Oct. May Jun. Jul. Aug. Sep. Oct.
:Total e : A ®:B - o:C oD a: E

Fig. 3. Seasonal fluctuation of the population at each site.

ERD A BEEEHRES R UTHE IR~ A VR, A4 2 F U A~AvET ) ~avE Fai
ﬁm@%ﬁﬂ%bf@@@ﬁ%ﬁ@bfbt@f,:@Wﬁmovf@@%ﬁ%ﬂ%%&tmﬁ%%ﬁﬁ?é
L Table 4 DX 5w s,

@) A4 2 Y ~av BB REEOFHHERL, BEEOSVB, G EAREX CE Lo
foo L L B SREER Tl 1980 SRIm SR MASR 2355 U < Licad, S HIEHIED 197948 6 A TR ~ 3 o7
7%y & Eirenephilus longipennis Shiraki A3 k341, %@fc%ﬁﬁ'@%%%’ AL E&FY, TERErTF
R ERE LS BEINIEER, BEEBOE & Lo LBl (Fig. 4),

(b)Y w U ~ave P KEREI - WEEO—E Tk Red LERIL L T %25, Rl cu s
Bz dich o fe (Table 4), AEZAF A 2 U -~ L LFEERC B REX O EAEHEINS eI n
25, 1980 4RI 33 LW R b iz, Ll v U~ A v e FeOEEROETEREOWTL, 444 2 F
VALY OBED LS AFFH 73y 2ORFE L ORRBIREZ UL, AR T OB b & 9
KT BT ERTERD ot KT Vs ha v KR, BEEBEMEVIBAE, R85 & - TEER
EEHERESRLTVE SRS (1972d) 0Bz XA 7bE, 198045 7 A T4 ~8 A Tah TRV
BEA—2DBR e Dn b Eh sy,

3-4 BERRAHE

5 WEXEE L, FhEROMEYE L CREShic s & YOI AR Tiud Table 5 ® X5k

o BELLERY b L hTho~ o v HEOMYEREE E (Ivlev 1955) Zkaic,
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Table 4. Seasonal population trend of Ga. bifasciata and At. menetriesi.
(E and L: early and late days in each month respectively).

Gallerucida bifasciata

Months
Date =
May Jun. Jul. Aug. Sep. Total
Years . Sites E L E L E L E L E L
(1979) A 0 0 1 3 0 0 0 0 0 0 4
B 0 0 0 75 17 0 0 2 0 0 94
C 0 0 26 5 4 0 0 0 0 35
D 0 0 0 1 0 0 0 0 0 1
E 0 0 2 3 0 0 0 0 0 7
Total 0 0 29 87 19 4 0 2 0 0 141
(1980) A 0 0 1 0 0 0 0 0 0 1
B 0 9 1 1 4] 0 7 2 0 28
C 0 18 27 8 2 2 0 0 5 4 66
D 0 0 0 0 0 0 0 0 0 0 0
E 0 15 7 26 5 2 0 0 1 0 56
Total 0 41 43 36 8 4 0 7 8 4 151
Atrachya menetriesi
\\\l\\ . Dat Months
N ate May - Jun. Jul. Aug. Sep. Total
Years\\ Site‘; \\\\\\ £ L 2 L E L E L £ L
(1979) A 0 0 0 0 0 0 1 0 0 0 1
B 0 0 0 0 0 0 0 2 3 0 5
C 0 0 0 0 0 0 3 5 2 0 10
D 0 0 0 0 0 0 2 1 0 0 3
; 0 0 0 0 0 8 50 15 3 2 78
Total 0 0 0 0 0 8 56 23 3 2 97
(1980) A 0 0 0 0 0 0 0 1 1 0 2
B 0 0 0 0 0 0 0 0 8 6 14
C 0 0 0 0 0 2 0 2 4 2 10
D 0 0 0 0 0 0 0 0 0 0 0
E 0 0 ] 0 0 10 13 6 5 1 35
Total 0 0 0 0 0 12 13 9 18 9 61
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50,

401
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score

20

Total

101

O T 1 T T T
May Jun, Jul, Aug. Sep.

Fig. 4. Seasonal population trend of E. longipennis (solid lines) in relation to degree
of plant-damage by this locust. In population size, score 1: less than 50 in-
dividuals, 2: 51 to 100, 3: 101 to 200, 4: 201 to 300, 5: more than 300. In
degree of plant-damage, score 1: less than 10% of plant coverage damaged
by E. longipennis (broken lines), 2: 10 to 25%, 3: 25 to 50%, 4: 50 to 75%,
5: 75 to 100%. The score of each site is given by the total scores in ten
2mX2m quadrats.
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W, BT\ Y OIE DTS HE R Fe W B OFEAEN ~ 2 BB [T A TREM D 55 & LR L D1
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E=030 07 % &2 7% CRELLNER Lt oz, ED-OfF% R Licavy ez f), =Vaxd, a7
<V, Fohod FERFERTA A A A 2 KV A VRS T, A A A 2 F Y oA s
HRZ OO ENE & ShTwad, BAHEEEE WLM#%%,®6&&ﬁﬁJTmé ERVRE R, —
ﬁ,WJAA/abka?%iuTmb#m@m&mLKM%Mt/ya%V%%%#NTHQL,%mm
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Table 5. Number of individuals found on each plant.

Leaf beetles

Plants
Gb Am Ao Md Pm Ca Lt Ps Pa
Polygonum sachalinense 178 11 16 2 7 4 2 3
Avrtemisia montana 33 35 13 21 21 81 15 12 7
Petasites japonicus var. giganteus 24 7 2 2 3 5
Angelica sp. 1 1 4 4
Heracleum dulce 4 5 1 5
Cacalia hastata var. orientalis 5 3 4 8 6
Urtica platyphylia 1 5
Trifolium pratense 4 15
Cirsium kamtschaticumn 12 2 5
Iirigeron annuus 2 1
Ocnothera parviflora 6 1
Dactylis glomerata 4 3
Eu])zzl'or[z{,m chinense 12 1
var. sachalinense
Plantago asiatica 25 7
Lamium album var. barbatum 1 1
Polygonatum odoratum 2
var. maximowiczii

Aster glehnii 1
Phleum pratense 2
Polygonum thunbergii 4
Trifoliwm repens 3
Tarazacum officinale 6 1 3 10
Hypochoeris radicata 10
Chenopodiwm album 1
Rubus phoenicolasius 3
Stellaria media 1
lxeris dentala 1
Plantago lanceolata 1
Conunelina communis 1
Pachysandra terminalis 1
Adoxa moschatellina 1
Chloranthus japonicus 1
Vicia cracca 1

Total 257 134 40 60 48 85 26 32 35

Gb: Ga. bifasciata, Am: At. menetriesi, Ao: Al oleracea, Md.: Mo. dichrowm, Pm: Py.
maculicollis, Ca: Ch. aurichalcea, Lt: Lu. tencbrosa, Ps: Ph. striolata, Pa: Pa. angulicollis.
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Taraxacum officinale (O)“*
Plantago asiatica (O)__————————"‘

0.5- . Trifolium x)z‘dt:onsv( >/ O'
Q—‘(O)Polgmonum sachalinense O
Trifolilium repens ( O
Cirsium kamtschaticum )\
Petasites japonicus
‘/(O) Petasites j ponicu Artemisia montana < ).___)
var. giganteus

ypochoeris radicata (O
Erigeron annuus (X

Petasites japonicus
var. giganteus ( O }-—-—-—’ O
O 1——( X ) FBupatorium chinense

var. sachalinense

Feracleum dulce ( O )——————’—"a
x )Az temisia montana
Dactylis glomerata ( X )———————"‘

Cacalia hastata
var. orientalis

(——’( X )Cace\lia hastata
-0 5 var. orientalis . '"0.5
. Polygonum sachalinense O

\( X ) Ferecleum dulce

— 1.0 .—1.0

QO : Eaten in baiting test X : Rejected

Fig. 5. Plant preference of Gallerucida bifasciata and Atrachya
menetriesi. Ep(=E): index of Ivlev (1955).
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F ORI o7eni B L, Luck B Strong OWED L 5B COMMME OBREL LT L L
ARHERE OB LRI L ERRE LTV 5,

BE2HELIS D o~ 4 STEOBHRERIAF T Table 6 D L3 Wieh, SOOI BT -39 F € a
Uy RENMANLY, 2 UoshY, T REY AT ORISR CEE SR, FOS Lt A 4 F Y,
TERETER, 2S4S 7, vy VB, =TI, dFAAFUR, =EHIALFT, ST v Faan



Table 6. Plant preference of each insect species.
(E: index of Ivlev (1955)).
Plant Preference Indices
Leaf beetles
—1~-05 —0.5~—0.25 —0.25~0 0 0~ -+0.25 +0.25~+0.5 +0.5~+1
Altica Pe. japonicus P. sachalinense  Qenothera
oleracea var. giganteus parviflora
A. montana .
) A. montana Trifalium >
Monolepta Polygonum Cirsium Cacalia pratense <
dichroum sachalinense kamtschaticum hastata =
var. orientalis §
Phleum Plantago o)
pratense asiatica 'I

Pyrrhalta P. sachalinense  Petasites Angelica sp. A, montana Ca. hastata AR
maculicollis Japonicus var. orientalis -
var. giganteus »

Urtica S

platyphylla I

« e o

Pl

Chrysolina P. sachalinense A. montana [

aurichalcea

Paridea
angulicollis

P. sachalinense

Rubus
phoenicolasius

Artemisia
montana

Pol. odoratum
var. maximo-
wiczil

C. kamtschaticum
Heracleum dulce

Angelica sp.

C. hastata
var. orientalis

€01
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i, TREDAAYOREE LU CEHE LI W (Chujo and Kimoto 1961, rrifl & 1963, Kimoto 1964 1z 1
&oMma%#nAvm@&AEﬁmfa%#iﬁbmsﬁéhf%bf,w&uitm&ﬁﬁ@w &P

4. 32
R HS BB LB 158 & WE 2 o » fodbiibi kg ke 2 R BB Bl T ge B O e % W 08, o
EAEA, FARBER LR OMELET 5, RS AT E R E R R 3 & v ET
DWTHE AR R, SR LTRSS oRmEET 5,

5 = #

Lo 197945 & 1980 40 2 4ERICdoic » ¢, FLIRTHT 38 X O TR O HER R B BT B o~ 4 VB4 T8
WA ETE - T,

2. ARFBLBAZED ~ A VMRS Tz, i b WM ISR BRI A T A £ VY o~k Gallerucida
bifasciata Motschulsky, 7 J -~ &> ¥ Atrachya menetriesi Faldermann, 7 39 + € 23 Altica
oleracea Linné&’, sk x /v~ 24> Monolepia dichroum Harold, = v -~24 2 Pyrrhalta maculicollis Baly,
#2 B X b Chrysolina aurichalcea Mannerheim, 7 >/ 3 -~ 4 v Luperomorpha tenebrosa Jacoby,
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Summary

1. TIn 1979 and 1980, ecological studies on seasonal population trend and host preferance of
leaf beetles were made in Sapporo City and its vicinty.

2. Forty two species of 31 genera were identified in the present studies. Among them, the
following were common beetles; Gallerucida bifasciata Motschulsky, Atrachya menetriesi Falder-
mann, Altica oleracea Linné, Monolepta dichroum Harold, Pyrrhalta maculicollis Baly, Chrysolina
aurichalcea Mannerheim, Luperomorpha tenebrosa Jacoby, Fleutiauxia armata Baly, Phyllotreta
striolata Fabricius, and Paridea angulicollis Motschulsky.

3. 1 comparison of the Whittaker’s similarity indices amond five research sites, the indices
among three sites with strong disturbance were higher than those among the remains with light
disturbance. It was due to the invasion of Ga. bifasciata and At. menetriesi into the strongly
disturbed sites, at which Polvgonum sachalinense and Artemisia montana became predominant as
the result of human activites.

4. The population size of the beetles was variable in association with seasonal population
trend, which was shown by the bimodal curve. The first rise of the leaf beetles’ population was
from late May to late June, and it was in accordance to the appearance of adult beetles free
from the hibernation; the second was from early August to early September, and it was caused
by the callow emergence of adult- and egg-hibernation beetles.

5. The bating test was carried out on the laboratory-cultured Ga. bifasciata and At. menetriesi,
In the present experimental condition, a stenophagous beetle, Ga. bifasciata, did not bite its un-
platable plants as it did not in the fields; a euryphagous beetle, At menetriesi, occasionally ate

plants which were unplatable in the fields.



