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Biv s 9 AT 0RE 10 A LT b, 453NN B 29I, o8 LRI 10 AR
m§5ﬁoﬁgﬁmﬁkﬁa,%ﬁ2%mg%ﬁLfﬁ%T%%@ﬁb%bB,lﬁﬁﬁﬁﬁ
RER AT T, 5 2R EE 1 ng 25 Tomg SN L, MR 4EM, 200
BEIZ 34, HIMME TSmg X b 200mg iz, 95, 174 ?IWD% BRMERLA
BYOLLT, #5H20 £Lhs. FOTIHIRc 2L WIEHT 1000 A (FEEIR) £HL &3
ELT, A2 H0FLLEOGBORET DHACRMT 2O LRDC EBHRS. HLUE
OFRIZ, EPELTRC F FYVROHPERRNT 2O LBPEL TOFUTS 243, HHIC
@ic & ROEEMBIEL, DBRIFEHERLHRT 2B LR CBO N T Y, Hol
FPRHBOARRE DT X D+ B2 b0 LE~BNS.

FHF Y AR ADHOWER, RHIEROI A N B WEBNTHED, BT
(1943) RIFEMORD SLRET2HERETHD. FRESAINE, MEREF Fey
ERATEHE Lrcks i, ME L &% VT 25k (ML 2. RLIAEDH LR~ HAR,
FGHH 2ARE AL TR TIRERLCKERXBDENT, P Fey it~ AaOFBR
<%HL%9MomLvavﬁﬁLrb5m<ﬁboh x

HMbofR : DLEOS, MSHCRTKRE. 4, 7144 v SoMHy bR 2HEBED
bitke. XBRAERELT 5.

3. RIEIRPLEE & ORALR

3K F 5 VRODERR R LAY ST T 28 W74 % LERRYEEA B O IR

T 2 B EkS DIMETH S, T L CHBMOIFHEEEEC & 24 % & > OMBIC X D kXK

KRTMEREDD S T & 03 B8x BBIANRLSOYSOEREIS

sabichD. ‘ 5381 5 L HOKRA 1 B0E
FHF 3 H R 25 T Eet EE&I&& T R %

B pH 6.2 it (g b ,% Lepidiota caudato Blkb. pH. BB UF Smith (1936).

. Melolontha hippocastani F.
N=N Wk 3 >
§11%) kKB LA o T AR Amphimallus solstitialis L.

1

J
CBRRIC X D REPEBE R pHST,  LoAside ful L |
Anisoplia austriaca 11bst. f ” ]
4.7, 6.6 B OF 8.7 iRt L, AR : :
3mL%31MmDﬁ§x%n—fmmb,Cﬂmb}?72$i%2$iﬁﬂb,to¢ﬁ
v 15 32T L, 10 B HiEC F% 5 HikR b0 & Rt~ LIS E 2l L e rpkish

, 5—6
Printz (1937).
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SRE S IWTNO b0 1810, HEBMNOTHIBE 87.3 mg TH D%
BERSIAH 10 BICT 541, PHCHED BRI R 5% B A, JAL a5 pH 3T

RO 8.7 0k & iR GE IR T b RO -
BI0E ROBBEME

EEMERLTHS. 2hBc—RmbicH  EEME EORE
B2 IR BRILIEC TR A R B E 0 ﬁr"
bOLE~BNS. ; "
4 B ) ol Col o0
SHRL CFOYBOYHIC R 2WEBS
BB, 1B EEYIICTIE N 2 kT

L& ot
BT, cNRAMOEE, L cikfMms

OHEIHT PEMLHE~BND. H2UGE | ///// e
EBHTHOT, Bk, d@nsmosars ’/////;;7
b RROBERREY D & B L, 0 F o /
@%ﬁwhﬂi%éﬁm@@@ﬁ@ég_ sal ;\\f‘

ioRf O h

LR2EBOBHORM LR b0, PH 0 : ~ S a
OHP IR 2RTE LTS v, zhiclllLT * m‘ i
1% Kienitz (1892, Leisewitz (}906) ) 36N %éhwerdtfeger (1939)‘%@#&%2&3‘& 2. e Schwerdt—_
feger 1% Meblontha mebibntha L. B8 M. lippocastani Fo 1€ 30\ TREMNCIES L, 2 % %5 o 3
i HBEHOMBRRME L HEEW S DI Lk, ROFRICHD, FHF¥ a s icihnem
BL 7RI TS 3.

BB 2 WO N 3 XA (2 em x B2om) ¥ DO E b BB DIIRCTIT ic
B G~6mm), MEIZARTHEL, ©02KoHF > < ROWIC, K HoEEou R
NP AHERFINL, WRE L .

MRS SRR A BB AT LR A0 2 S o R I 5. bk
WHEBROSER KILTH D, RASHORIEE & LT 102 70 e io, ke
TEEHRLHBL, ¢ ﬂ%’:ff@‘%ﬁmf&fcﬁéb‘c 1202 GE11E, 1, 2. *xicz O L3 &R
HORE OUICHER DAZE 3), 2015 R &I & T LCH% DRIC I < T 5
5 (4 0 ILTHUEMERTSE () OREICL &Y, BHORE [T 6.



. Rk K B

RS BB {8
BT DA RD, MR
DRIEHEERES, wisoHss
HERAG, lRECHHO
GrE R TSk, RTHEMEE X
EeRMBRAOML T
5. WABBTREECRS
NBRHEEE D, Lo
DKE(%%F&@@E&%

BIE Y$ROWMEHE

L. S
ol S
BRI OROML

Tab, chrgfing,
L BHLER
ORRBHEL R WIBICI TOMR CB 2. AHRE b 0P HkER L L.

2K M E DREAE SRR 5 b 0 (RI R0 I 24 RIE L
7e Z)%T‘I‘UY'LHU';E%% Lo (R C’DWJ%%.’H:H&TZ)K, ZREFFO FH B e ?i‘iﬁ)éhf‘b
b, IR T Som, 4 Tam OROED BN, AMIC L b EMEROBRS

BIAELTHD. ASEHCIRG 5 1R 4cm OMEERER, %2 W%l o7 T & £ B
anzs. '

HIMAE  KE WHOR DY, LWE LU L. LOBAIC TR leR

OHMLAMEELS b, BECRINKEMASHEAENTHZ bOLE~BNS. Which

BLBIOXR % ﬁ D EEE

{
|

% B germp TOME  DRWD WERHN s

BB om/IEM

‘ me & A s o Rowm | wow
W1E FMLEE) 5 29 1946 7 40 26.2 o2 0.01
W2 (M o) 5 53 y 9 24 20.7 1.0 0.07

v (22 ) 5 - y 9 7 218 4.0 1.2
o 3dm (B, ) 5 241 vy 11 30 13.3 11.0 1.9
v (R, B) 5 236 » 11 30 13.3 6.0 1.1
o (R, ) 5 210 1945 5 48 14.1 4.1 14




| () -
B3 LR 11 om 253 S ORERETH D%, &Rl PR EEHENTER LD, 20H
©EEOTHREM AR D o1, CORNOBHI RFEOH TH(, BLOXLOLR
PE20CEHL G EkDI2BIREINTCHI 6D LB~ BNS.

B T zOBBOBBICRERORDE, FLEHERDS20E0 2ESHRCE
BUHS . BIEREEBRETH A bic 2EMBRE SICK L, HERERS 2 AL b ERRC
2D, B EEYE~2EETF 2 BRIBMILL . _

DLESHEA & BUIOMERE L HET L7cs, WIhBIERCEL, ROBEHHTS D 38
kﬁi\*cs 1E:ES 1lem, F# 15em KT F¥hho k.

. K F B B .

PLE R BB SR (A THIE B SN OB 348, [EHC AT 2 OB 18 X ) BKA
Bl 0 47 CREBEE, SBaHERL, KEL, EnRRllch2mai, MAOMANLH
BICHEET B2 ERATI TS 2. Hawley (1934) 2~ # 5 4 % OWA 834 7 4 — | DR
ANC, 37T Bilic TERSZORBO 1I3E v 804 >l k¥, 50T 40 4 » 7Ll k¥, T8
2220 4 v PP EERABBL A ERLTE D, ikame%HiMmmmMMﬁO@
B, BHORBNTY ALY 6 A 4 74 — PRI L 2B LML THB. & bic Schwerdt-
feger (1989) 1 Meloloatha lippocastani D5 ¥ O VHEHCER Y, ZO48H — Wk
ﬁLTﬂﬂ%ib@ﬁ%k%ﬁb,HHE@@EM%%&%&LT@ﬁO%ﬁE%SE,

S=- %
1—¢g

AL, a--- HEAR D HECEET 5 L BE LA 0 1 O
g SAOER L MFE T 5 HHINT O3
O & IR A (A ok AL HL3) Ofn: LTHRRL, a0t LTRBSE I AEOB
BIPEHE (3 2 $3 TR 8.6 cm, B 23 cm, &S EYTPIY 126 cm, B Bom) ¥, ¢ OfifE LT
FIFERE D 06 3k, SOME LTHE2HTHY 2em, 568, #3EHTTHE 32om,
R 63om LR®D,  ZhUCH Lo SHIE L~ THhE 1RO SRR LRG0
cm, FE1I0m P EHLTHS. WMLTzZo 2L 3E0oM, BH5FiH15~20m, KE
30~A5m LREHCRY 5 EEOBIEMETS 55 & 5 TH S,
GROBHBEE BRELBRONE LTRIELAS LD, RIEEORE, 9B
EEOHFICHEDLES, FA—OMErBOBATERNE AR, KBCFHF ¥ a ¥
TR EOWHERLEOC, FRRCBET 50882 L, BEBRAORK BRORL Lick)
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BT, EERDTHI I~ LBET oHANED BH, 2 0o%A ERONRIRITE T,
#0 11 A HEORNEREE LTEE LR e U2 EEE 28R b0 L RE~BIE .

LTS RTIE, ZORELBR LIS, £ ohilhikn 2 ORBEERMC LS
DTHBY, REREORBEICHE LG Ts 50, BT LZMRETBHL o
oz i, BRLLERERTS 5.

w10 % HEBLRITIHLEVICHBORE (1EHo2MHSLE)

"k 1 I

" 1’2\3[4.5[678‘9 1o‘11|12

& 2 ] 0 0 0 4| 15| 44! 0 1 0 0 1| 36
W BTES . AL L 0 0 0| 10| 22| 25 0 4 2 0 8| 25
BigFo% L B AR 0 0 0| 8 9| o 0 7 5 3! 12 3

o 2 A B | 43| 46| 52 | 55| 66 ! 50 | 60 ' 74 | 62| 64 | 67| 48
S Ry T e \ ‘
B % mo ? | 175.9] 196.4 183.6 210.8: 234.3| 246.9| 158.6) 151.5’ 146.4" 144.7 ]90.4l 196.3
2 = } .
175.1] 171.4| 205.4; 209.3 229.7| 271.2| 128.0} 146.2 124.4' 125.9| 165.8, 180.1
& gl,..ggﬁ‘g_......mm); 5 I | | |
ST ~SE1208 - sl 1

—_— g -
}-ZFiéj 175.5 183.9; 194.5 210.11 232.0, 259.1) 140.8, 148.9| 135.4} 135.3l 178.1] 188.2

FHTX 2T FOREEWOLHE Y VS L, HoWERN, Yok
| BANRUBE L RUAHIZE 0 RROH 12 MoMm T oK. RELIMIE 1946 46 7
1R D 2 BEHBHMEY DAMERREONT, AMEBwShYEEoRbilEomn:
HAICIEEDTE b, DBIREOBEMIERLTAHS. ik 1943 FARIEH, 194545
BIBRBRERED P FeYTd D, FEKESE) CZEE LR B0k, BEBENC
FVRHIREPICEDRLOTED. KL ZOREOKHEL, Fic EROTCE~7eMC
MR 9,10 JCRB 2 b OTH 3. m&&&m%ﬁf%nﬁi%ﬁ@&ﬁ%ﬁ,5Hmu@%‘
CHFEE 2D L2 D L OEBERE LTHEH, 6 F}@\?ﬁﬁﬁ% THERREET
B B H b TR E B ERRBOHORS TS R E N 7e. WFBROWOKBALK N
FARETHEE BT hR. HOHESRERHERNTE~BCAHL, BIFELHIE L0
BT, BIFER, 35X 0§ 50~60cm O BATREMICEL, ZhDIETES#IcHD
LCote. % 7BEBEENONOER BT 185 mg THEEO LO X ik 5 7 cBWHERL
e BLEOHEE )BT Bic, WHEHABONBILLE RO THET 5 LRI 2 OEHSH
CHMBELAF, T 1~ m DAODEO R pUHE R AT RICRAL % b0 L%
~Bh, HERYMORITEIRER 2m M OEEN L BTRBRV 2 BN,
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-20
o
P U P SR SR i U SO SO N U S R |
- VI vIL jr.e X X piiy 1 I Ir jny v VI
B e e 191441915 BB K - {1914~1915---m1:30cm
e g veeeee 1945 2% 4 &Rk ) 1943~1946 -+« #1F 10 cm
——O e eoene 1944~ 1945 v .
e mass oneee 1946 by 3EENR
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| iv. B B B B
FHF YD HAOREBINCHL T, BB - 1 - Bk (1917) W& B 5 HREIL
BT 5. ABOHBICG 2 FEBEIEES 20 an }ATHIES b OTRE ¢ (5 13 ),
BHC LM b - FRIBONICHEEED D WHAICR I, ARICRT b HLLC I 55
ET#B%ﬂhm@%éiv~ﬁmﬁﬁT%@%4@JLwamm®m<%%®mﬁwm2
L <, AAHEY, XKEMEOHRY R2SMCR L, WhhAEEBHIHED A, £b
Y CTTHET SBT3 505 (3 141, 1.
AR A WUBIRILIC I LT, 2 OBAROH: ¢ PREE & TR O BERIRE & ORI .
K%i%ﬁﬁ055$%§<@m%3m;bﬁ%enrba  WI5E YRRUSOEEER

B, FHFFYaFFCRTS 14655 B TFmX b3 EE, (B b F YRR
' ; L &
b I BIRIC BT 500 HOM B UM B 2 3040 A

HRLEBEICR TN, 20RO IHTRD 28,
Kb ERBC S WO L, Ll TP R %
% BEABBD BN % ZBERIC X D bohic 2O LR
ErRcl, THf 111 cm, #9.6m THO%k.
5. 5% - B B
BN & FF 5 T £ 515 2 DIEKO HIR
efio7. WL THBROBERAELW b hICT B2 & &5

R, DBOSEDIF, B BEBBICHT 5 TERRRE L '{J{//
B OLE~BNS. ‘ : Wk e
OB H B ”ﬁ/
RHORLIMERD & L 2xUxio’ omigwk |
Wik 0x30xT0 e’ OHORMCKT LD, WHOWH ~— =~ ——— 4
B SR £ BT, X b ORECHELEML k. Kic —r

PEIOHIdIe +38EE 2 0.8 mm NAFO YR (hIRRED) ¥ XL, OByl —ciiy
TLOTHDLFR T, — i BRERESCEZELTCcoML VINET 2 2 e, gy KE
AEBERBHBCER L THHL, LICHIIC—E OEERE ¥ L, © ORIt
HBLTHAL ZBREG THR D%, OGRS —2oBEMN LR T 5T 4~5 B
EELY. B LT—-REBHRCHBOSMIKELIRL 7. BAERCIINE L DRE LY
B 48 O e :
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O

516 WICRT a1 <, WSERNO REHRN TRES I L 5 em OERO S 12028k

BALL R 7els, Ho Sem OMIcid 12°C X ) 40°C c E 2o hliftv £ 7. WL<Te

OHICR G BYHBOAMHRERT 16 o ¢ To o, WHHlie, FRAPILC 34~85°C

16 YHaAoBEIFARE

[ t
470 r
0
n I
e 5o
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E q 40,
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+ . 6 130
&4 - 1 20
,_,A:.{h-._ .
L
, (T A 1
ke "
”
. Ay
B
/0 5o
E Y
u’ * &
% o
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g;l 44 i5a SR/38. Nif2e
= 3. YEHNE
1. EELIM I; f:ig mg
’ saevne 24 V4
I -eoen 1946&;:.115 1T HXY 2480 0T e 2491 »
o v 1L 2H 7 480 IV oo <839 »
ITE weeees vy MNAB4H» 72 » Voeeeenn 2857 »
AT 194742 4 HI5H v 24 » 4. BT oS ERMInEL VIomL.
Voo v 5 BI13R 7 24 » B emeem— s B > E
2. feEtERR == e EEREIBTE OB
| 25 m ...... BRI T oty 7
IV venenn 30§ m ...... y

OYFEMAT
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LIEOWEE & B0 3 HESED B, & L2 ML EOBRMICRR SN2 HARLFIIEL T
re. H2HE, 35°C UTOBBOMR, 11 FiC RHALMOH 60% 22 24~34°C Ofic
BLTHROCHL, 4 Ak 23~28°C O ctEE 2 1T (J57%) &, BEBOMCHET
DIEEEI27%) Lo 2 esh, Xbicb Fieikiy 27y @iﬁﬁﬁizﬁiﬂ%ﬁb@&m%i@fz@b
T, RERCEZIHRRALN RO %. BAOMBREICRT, Hick 602 Oxhiis 22
~34°C ORI DR H & DHET Bic, LENIC S B DBOTIEEL 22~34°C Olic &
%%@&%«Bh%.$5Hmﬁﬁ%m%iokﬁmﬁmru,cﬂﬁﬁ&ml%m%#oi
B ORIT B B, RIS 2 GO BIHE IR AR B OYBOZN I ) T noT
B3, TNEOHCHL TESROTIIIC RIS bW,

IV. S48 & U IR

N 0

BOW W - R IFERCARRTE U8R BALIME LT NCE R Y, BT 5
Lk EETHARMBIHEFHOBRE 2, WHEE b5 BN L D BN L5
L, BREAKAERL, KHECHARERD, CHMEEL THRMIMMRE & b, KM
BUHEEIALAR D, ML DRI M~TORERCHEE) 2R RDRFLIT
MO LT UL, ThE b 1~2 BRI LT 6 A LwET .

M8 M BEL TS BOBEE ), MR HPROMEMRED, B
OBWRRAFCINTF b, SRS, 251, 2WEIIT 2. K CEETEIC R 5¢ <5 31
LT B &6, DEOERE b MO LB In CIcHoi s NRIE ##5. DBoTER
RENL 2% 2O RIS, Mo R EREZHE, cRElorEzoxF a7 4
JB (dnomala spp) ORI BRWCRZ LT H S (RESBW.

FILEROMETEI, $BY, PIRCUBEOUFIBRE BUBAE, # 2Rk
RRBALEIE, FEWLE RS, 5,6 0% WIRKEHEG, 10 A%cIZEEE B2, &2 Bl
TR, OIS BRRBE LT Y, AL ICREING, IR, TREe, 1
WEE, REGSHFEALARD, Bifc B RRsEnT 5.

M 194645 AW b 6 A TFRCEBMIC 1 K~y HKC BT B R,
M UREO FHEREOHRIZE 1T RBICRT M TS DR Wb 5 F]'F’mﬁfjﬂaﬁmm;b % %M
B2 6 i A% & SRCHRL KDL, 6 17~18 HECRA ERUBIEL 5T Lie. KT
6320 R X b —Pc MILXPAs L, 6 ARCREFIMRED Shhork. T ORMHLIE
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LLTHITHEE L. 2 DEIOHET 10 cm OEERTE 19°C Too%. 1945 fic ik 3
#15°C T 25 B £ L.

B17H ERCECIELEORGHEER (19464, b F YK

r
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20 .
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4
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5 8 /
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# T 2 AR AR S RTF Joom 14E,
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0 . AL QT T ey e ey .
S A i g & 64’ 20 25 Jo0a

SFRFFIc X MM, T8 16°CTIX 24 B, 23~ CTREI2HEEL, Zhl
LOWE TR MY E TR L. \ 4
SO EE & £ O WIRIAH 1S OMC T b, HET Wem 6 Ho PAETEE
B 17.5°C i 3 R £ HISH ROREEELEELOMR
TN TH 5. fdkic X V= FrbAr
O THIMEB R X O aror

ZRBB BN DRk, 009 F
')Z\ L]
008
2. Iif{tEER AR L %
SFIREE & OBRIR N 007t
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Ge, MMRIMLTIEE ), B LTHHLL 2 SBoBR EIR T 5 2 ZalikF, B
B UHCHAO D BYBELLFORAVEL LR, NEDMIL O & 2 B 2L A
mﬁg,ﬁuAr%mﬁ5kiﬁﬁfﬁ§%6%lﬁ%%mLﬁkmOk.KOKIiﬁKl
Zﬁﬁ%‘ii, HEOMBETIRIETE % UTFTdO %) .z: N R LEifbe 2B B e il
FawRHEEOMLL B e. ‘ _

#(@w(ﬁm&%&fﬁ$ﬁﬁ%%%?%ﬁﬁﬁmﬁﬁo%©®z%#%AEn%ﬁ,
Bx RORERBE PR 2 BEOB LR EE e W LERROML Tdok.
WI9m SR CICIEosERD RE L ®

L &R FRE & DRYE BHOBFREL B 22D

‘ Zwélfer (1932) OF ik WL Ye.

Bz OIHCEEAMCEL B 2
LT ¥ ¥~vARCHHXGEEHE
LM E B, cOLcEE
BErEEIFT L #ERIC,
B EE & ) RES B AR
TER8, Wi PO THILE L o e {t
tk 24 R LI O ARG 2 B2 F L e
HeREs L A BB R 10 TS
b, TOMERLy 24 EliEcH
EL7Z, WRFEER 20 £ 05°C
TdH5. '

I

319 @ty
I 8Y 4 ¥ .
1. ZeRBE 1009

2. 4 90~ 952 i
8 »  T0~807( B
4, o 29~359%

I #
L forigitcEEBe QML
2. 4 51k
3. ZeiE 102 ¢ Mk
4. 4 v & Mk
5. »  T0~80% 9 WL
b.(b) # v 9 BEFE
6.(a) » v 5 Mk
6.(b)y 7 » 5 BEIE
7. z 29~3326 * H&
8. v y 5 B
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B R OE R
g1l xR REECEESMEICICPAMEREDFRELORE
B h ‘ XZZH:?E i H | o aﬂﬂ:ﬁﬁ% Mo R @ | W OB OB (D
* fe] o B E|BEED> | o E | offfE | & Ak E
o o e » . B o @oE | ol
90 990 1.0 713 22.1 687 | 15~17 | 164
>100 .
90 99.3 07 79.7 195 737 | 15~17 | 164
100 } 100 95.4 46 80.8 18.6 694 | 16~18 | 17.0
} 100 96.4 3.6 77.0 199 72.3 13~18 16.2
g0 E 20 86.2 138 73.6 146 ' 69.6 15 15.0
U .
| 70 83.2 16.8 69.2 16.9 700 .| 16~17 16.5
|
Q —_— — — — — — —
20~35 |
5 _ - - - - - -

| UEROMEL 100 2 5. % TCHE oftlkE 100 .

Wi, AR ORA I, BEIOMRREECRILIL T e BT RS2
B, BUGREEE 1002 T S HEL BRIk, WEINC RO % ERC TS 23 & &
FLTHLOLERNS. ”

%M%@ﬁﬁmﬂ%%ﬁgﬂm%ﬁﬁ%ﬁbfkDaém%%mbk-ﬁOkﬁﬂmﬁﬁ
P LREBECRY 2 BEMBE, WO bMIEHHEREROREE LH Thkss, BLE
B i 5 ROKS e BATEL (WK E B0, MERIC RO BIKERHETH 2 &
FHbhs. BIRRE 10~809 BICRD 2 SSERODICR, SRS ZIChiE b M
OB BARTLE B 7e D CIRETRATNE & 72 ) BIEL 72 By SERD B, AMERH, TR
ML B I OV A OME R, WHEEROBED 80% MEERLTHZOLHL, ©
| OB RAOBERTE 124 ThOR. TOMBbH~, HREHLERFORED 80% M
R NEMLIEN R A SO E BB S, Ludwig (1936) 3 v 2 = HADEEWT, ¢
Ofix 69% L|MLETHB. ‘ ’

RERO KR REAI PR BRI\, MILEROMIE, BE 65.2~745%, 1 69.24,
Hk 67.2~76.0%, T 721% THOk.

A #
L& B
PMECBELTIE, EoMO% 1, 5 2 WETYEO ZA O MM IR 1 2 Hllssth 2 b,
z ORBOEBR SR T 15131 Brli~re. ¢ OREIOME LRI BRBCHOThRH
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BEROREEBARD L, 15 B BHOROMINAR2ERNT 2. Zh LA
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vii. Résumé.

In the course of the present investigations the life-history and some habits of Hepiopliylla
picea Motschulsky, one of the most injurious Scarabaeid beetles in the seedling nursery, have
been studied. ‘This studies, the authors believe, may be fundamental to the establishment of

suitable control methodes of this insect pest.

1. The seasonal life cycle of this species is shown in the following table :— *
Stages : Time of appearance
egy stage from early July to early August.
Ist-larval stage from late July to early September.
2nd-larval stage from late August to early October.
- 8rd-larval stage from late September to early june of the next year.
prepupal stage from late May to mid June.
pupal stage from early June to late June.
adult stage from late June to late July.

2. "The egg stage. _

Development': ‘The newly laid egg is only about 1.1 mg. in weight. Absorbing water
of about 1.8 mg.,/ it increases 3 times in volume and 2.5 times in Weight at the end of the
egg stage. _

The rt;lation between the humidity and the development of the eggs : For the develop-
ment of the egg a remarkable moisture of the environment is necessary. In the laboratory it
was found that the eggs are unable to hatche in the sand of which the moisture is 824 of its
water capacity and the diameter of each sand is about 0.3mm. The eggs are able to hatch
in the moistures ranging from 10 to 80%, and the optimum moistures are 20—30% (at 27°C.).

The eggs kept without soil are killed when the relative humidity is lower than 1007.

The relation between the hydrogen ion concentrations and the development of the eggs:
When the eggs are placed in strong acid conditions (pH. 3.8—4.2), it was found that the hat-
ching rate of the eggs decreases and the hatched egg becomes larger in size than the normal

one. Whilesin the usual range of soil-acidity which are found in the field, it has been recog-~
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nized that there is no remarkable difference of the hatching rate.
Duration of the egg stage : Under the laboratory condition the duration of the egg stage
was 13—16 days at 22'—28°C,, wh‘ile under the field condition it was 3 weeks in general.
3. The larval stage. ‘
Development : The changes in Weight and size during the larval stages are shown in the

following table :

Stages.

- Ist. instar. , ‘ 2nd. instar. | 3rd. Instar.
(Just hached) (Early) 1 (Early) (Fullgrown)
Average weight 2.5 mg. 117 mg. 79.4 mg. \ 288.3 mg.
? _length 3.6 mm. 9.1 mu. 15.0" mm. 22.5 mm.
/ 1fead 1.22.mm. . 1.94 mm. 313 mm. )
» width { Thoracic segment 14 mm. 2.1 mm. 3.3 mm, 5.6 mm,
Abdominal ‘segment 0.8 mm. 1.4 mm. 2.5 mm. | 4.8 mm,

The larve increases in weight rapidly from mid-September to late November, and there is
a slight decrease of the weight during the hibernation. In the next spring the larva feeds
little and pupates in June. - ‘

. The growth {in weight} of this beetle from the egg to fhe fullgrown larva may be rep-

resented by a S-shaped curve. This curve may be shown in Robertson’s formula as

z ,

8 — 0.02622 (t—93).

(@ eoeees The weight of the larva at the i~th day since tﬁe egg. laid.)

Feeding'habits ¢ The larvae feed on t}}e roots of many kinds of plants, especially of
coniferous trees, and they take also humﬁs in the soil. , '

The larva cuts off small roots and strips off the cortex of big.roots. The diameter of
the root which is cut off by the larva, may be decided by the size of its mandibles.” So the
3rd inster larvae cut off roots of 0.3—0.8 mm. in diameter. g

According to the quantity of food plants, some different rates of development of the larvae
were recognized. When 1 seedling of z‘ﬂ)ie; Mayriana Miyabe et Kudo of 2 years old was given
to a larva at every 10 days, the maximum larval weight, which was obtained at the end of 4
months culture under this condition, was about 125 mg. and when 2 seedlings were given, the
maximum weight was about 235 mg. For the 3rd instar larva, 5 seedlings were necessary at
every 10 days to finish the normal development. Judging from above the experiments, it is
necessary about 20 seedlings for a larva during the whole larval period, when the larva fed
entirely upon them.

The relation between the soil reaction and the development of the larvae : According
to the cultural results, the best development of the larvae was ascertained in the neutral soil.
It was found, however, that the acid soil and the alkaline soil, both_ of which are. found usually.

. . . .
in the field, might be no influence upon the larval development.
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The movement of the larvae in the soil : The highest spped of the forward movement
of the 2nd instar larva which was observed in the sand, ‘each of which is about 0.3 mm. in
diameter, was 4 cm. per hour, and the average speed was 1.2cm. As to the 8rd instar larva,
the maximum was 11 cm. per hour and the average was 1.9 cm.

In the field, two kinds of movement are seen in the larval stage. During the vegetation
period, the larvae mainly move horizontally from root to root. 'The sphere of activity of a
larva may be 2—3 m® The other movement of the larvae is a vertical one for the hibernation.
It was observed that in Octobér the laryae moved downward in the soil to the depths of about
20 cm. in Sapporo. On account of the marked difference of soil temperatures between the
upper and lower layers in the ground, the movement is more distinct in the field than in the
forest.

The temperature preferendum of the larvae : Under the condition where the larvae could
prefer the zone of temperatures ranging from 12°C. to 40°C., they behaved as follows :

a) The larvae refused the temperature higher than 35°C. When the larva which stayed
in the place of such high temperature, all of them were killed.

b) In November and April of the next year, almost 60 per cent of the larvae crowded in
the zone 8f soil temperatures ranging from 23°C. to 24°C.

¢) In April and May, as many as 27 per cent of the larvae thronged along the wall of
the refrigerator, where the temperature was abodt from 11°C. to 12°C., and in May they did
not crowd in the zone of high temperatures ranging from 23°C. to 34°C.

4. The prepupal- and pupal-stages.

The effect of varied atmospheric relative humidities on the prepupal- and pupal-stages :
It was observed that the decrease of the bodyweight ine the prepupal- and pupal-stages is
inversely proportional to the humidity of the habitat.

‘The prepupae are very sensitive to desitéation. They could not pupate even in 100%
atmospheric humidity, but they may be able to finish their metamorphose normally only when
they contact with a moist substratum directly.

The pupae developed most suitably at 100% humidity. Under the condition of humidity
lower than 100%, they were killed when .the' weight has been reduced to 8074 of the original
weight. .

Duration of the pupal stage : The duration of the pupal stage was 24 days at 15°C., and
the shortest duration was 12 days at 23°—24°C. Under the field condition the duration was
3 weeks in general. ) . .

It was found that there are no special difference in the time of the beginning of pupation
" and the duration of the pupal stage between the both sexes.

5. The adult stage.

Development :  The adults remained still in the pupal cell about 5—10 days after the
emergence. The adults appeared on the ground from late June to late July. The adults are
concealed in the ground during the daytime, and appear on the ground for a short time just

after the sunset. Accordingly they appear more early in the cloudy day than in the fine day.
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The adult is most active during about 1 hour after the sunset. The adult life was 14.9
days (?) and 14.1 days (&) in the laboratory after the appearance.

Feeding habits : It has been found that there are 11 species of the adult-food-plants.
The adult takes a food so little that it docs not harm the crops. The number of the eggs
deposited by each female are influenced by the sorts. and amount of the food-plants.

Egg-laying habits : The female begins to deposit her eggs at 2 or 3 days after the
appearance, and it continues during her life by depositing several eggs per a day.

It was observed that there are 7—62 eggs in the ovaries of each felame, and the average
number is $4.8. L

The eggs were.laid scatteringly in the ground at depths of 2—6 cm. in the forest, 6—14
cm. in the seedling nursery and 10—18 cm. in the field. As many as 12—127 gggs were found
at each area of 50 x50 cm®. in the Abies seedling nursery, where 52—93 larvae had been found

at each area of 1 m" in the last spring.
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