AX 0 VIREET 587 (BB2#H)
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EORITAE L & FIXHEET 5,

AR X A EESME, & UTEIE - i - G - 1055 - Lk - WE - Ui T, mEsEr, 7
=V e m=TY o AF - &/ ’

F ATV RREDYBKT D

©-1950.
D, FOEBRIEEEKRLODH O~ 1951.
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FEEHIT 1953 FLk, ZnE @- 1954,
BEDOWTHE - HEE T2, ®~1955.
. ~ i . @ 1956.
FOEEBEYPHLMNT LD T, K @.__ 1 957.
BROB 2 W LCHET 5. (@;
AT BRERED, DhS
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A - FRRBHREFHAR - 23
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LEOWENT, WERERED 't
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BRCARTHHROBELAETHE, TOLERELEE - LSRR LEMAEEATHARES X
CEABREORM Y ¥ L DRH T2 EL LI UPFRE/MAELREE, THRTE RERERYENIIK
BRETESFE=ROFERCH L TEL LR LEF 5,

I ®# € & %

K OMERINL, EHERE GRS L0 AERERC L VRESh TV 5, £k, BEORES
13, BHRESEYTIERE 1950~1956 5, BAPE = . — AL LCMEIN T B, B EERE

LT, BFR, FEHCED e, BEXEE Lo TRRT5 L Fig.10k 5 Thd, i, FOHEE
1% Tablel1 D X 5 T %,

I 7n € ¥ 9

AREOMEBEMMILT (1943) K LB L, 7THh=Y 7 mr=Y s AF v/ F21L5LThbB,
FEEDIIAWRLE, EE - FE - AT OERRC IO THEL T FEKit 8 I OXRAKELRE
L, ¥, ENTHESIERORMERELTHE Lic, TOBRIKDO LD THD,

1. BHCHELLMEEE (“ 7 B3DhEXARICHEE LB LER)
% 1 #l Abietaceae

&5 Abies firma “RERMEREANEF 1954, WI.”
v Tsuga sieboldii “SRERMERE SHEE 1954, I.”
55~ Larix Kaempferi *fTU% BEFEMERATHAR 1056, W.”
=% Pinaceae
7 7= Pinus densiflora “‘EZREERINEEETIEE R 1952, I.”
7 m=> Pinus thunbergii *SREIRMEEREERTHE # K 1952, VI.”
A FF Cryptomeriaceae
A¥  Cryptomeria japonica ‘%R IRESEHER L BABA 1955, wi.”
AR xad¥y Metasequoia glyptostroboides “‘F A bINESRERH 1957, VI, FUARESEIREEF M
KREZEw x5
v/ 8 Cupressaceae
3 X34 Juniperus rigide “RERMNBEIEEFNES /K 1953, I.”
v 5  Chamaecyparis pisifera ‘TP ESHEL 1954, VI.”
v / % Chamaecyparis obtusa “‘Z=5 IELFEEBFE BB 1955, Wil.”
v ) 7 e -3 Chamaecyparis pisifera var. plumosa “‘ZERINFEEFE A4 1954, W
4 7*# Juniperaceae
A 7% Juniperus chinensis “‘STERMFEEESH 1954, VI.”
> v F Ericaceae Bl
F v ~¥  Vaccinium ciliatum ““Z 5B EENH AR 1955, W.”’
*v%  Pieris elliptica “FREEEPIHHEH 1955, W.”
v Y Rhododendron lineari}"olium var. macrosepalum ‘Z 5 IR FABEIBRERH-HARR . 1955,
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wii.”
7% Fagaceae
=295 Quercus servata “‘ZEBEREWEIH HESR 1955, WiI.”
7Y Castanea crenata “ZREHERECEHABA 1955, W.”
2. kDEZ, =V, A¥, £/ FRHENORERE
1959 47 AMBOBARARL: S TREEOHEYRELT, ThO2REBMILIREL, RECEHE
ZREAELTLON, TOERILLOBEIEFECE - TESOENKER L, UTroMEY
LBRIEKRD L 5 Thdo
€ 3§} Abietaceae
b F= v (Abies sachalinensis var. Schmidtii), V) S/ Vv —& (Cedrus Libani var. Deodara),
FA4 v b v e (Picea excelsa), e=5 v tv e, €Y vH b+ (Picea Morinda), #+ v =2
A v (Pseudotsuga Douglasit)
<Y F# Pinaceae
A+ VA4 <= (Pinus canariensis), # ) ¥ <= (Pinus caribaea), =3+ % <= (Pinus echi-
nata), €v 5 vA <> (Pinus insignis (P. radiata)),* 7 = < (Pinus halepensis),
F—A P V¥ 2 v= (Pinus nigra), A4+ v ay (Pinus pqlustris), e x 2=y (Pinus
parviflova var. glauca), 7 v % v A= (Pinus pungens), v 75w —+ < (Pinus ponderosa),
vx7 =Y (Pinus pinea), 4 #v < ay (Pinus Pinaster), v )7 H <> (Pinus resi-
nosa), VY ¥ < (Pinus rigida), At w—7= (Pinus Strobus), 7 —& = (Pinus Taeda)
A¥F Cryptomeriaceae
& aA ¥ (Metasequoia glyptostroboides), 7 # Y 71 A (Sequoia sempervivens), =4 ¥ 5
v ¥ v v (Sequoiadendron giganteum), Z 7 v < = (Taxodium distichum)
b 7 ¥ Cupressaceae
X1 & (Chamaecyparis Lawsoniana), 4+ v 5 (Chawmaecyparis pisifera var. squarvosa), 7 Y V' 7
A b AF (Cupressus arizonica), A 27 v s ¥ (Cupressus sempervivens), #* = t 3 (Libocedrus
decurrens), =#* A * X2 (Thuja gigantea)
3. HEARATVOAHERAE
1959 7 A, UBWANORBHILTROFA~Y ORFLREL T, ThorBRILIBERSE
LTRERE %, REAELTRON, TORBRIED <Y EHFECRK W TESOEN R ER L,
BT ZhbDd DR LEERD LS THD,
i - BEHER - FRFHAR « B - L« 1B7L - R - Fth - I - BE - B L RE - 8BS
4. A¥GEROAWEAE
1959 F£7 A, ¥HOAXGEREHEERBHIOAEOREFLREL T, O Y BBE LI BERS
LTRERE 2, RERAELTR Ok, ORI, COMELEFEOELSTITENSBER LI,
TERLOMERFIFTHIERDO LS TH B,
VRYTAF, VIUTAF 2847 B, VIYVAF20E, YIYVAF 30255, )IYVAF
30100 5, V= v 7 AF 302005, VavvAF 32015, VavvAF 32025, VYIvvAF
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Table1. FFR -
Area of

B Years 1950 1951 1952

EH - B Area and species

mOR (M & ®m K |8 & O m K| 8 &
R4 Prefecture :

BT cho
i # B Hokkaidé
Aomori
Iwate
Miyagi
Akita

L
L=

S fE T

Yamagata
Fukushima
Ibaragi
Tochigi
Gunma 5.

FAFEE BN

Sl
4
|

Saitama — —
Chiba 2.00 A
Tokyo —
Kanagawa -
Niigata —

[ 1]

o =3ahiH

E

Toyama
Ishikawa
Fukui
Yamanashi
Nagano

~—

Ll
L1l
L0

Gifu — :
Shizuoka — 20.00 <
Aichi — 100.00) A —

Mie 60.00) Ea
Shiga 5.00 = — — .

FlMESE WERNE HE-RE BFSWIE

Kyéto — — 5.00 =l
Osaka — — —
Hyogo — 89.00 = 205.00] <
Nara — —
Wakayama 25.20] =weA —

Tottori 6.00| it
Shimane
Okayama
Hiroshima

— Sl.
Yamaguchi 40.00 = 40.00 = 486.

ENRipm 28005
&

81118

Tokushima
Kagawa
Ehime
Koéchi

— 20.00 =
Fukuoka 10.00 = 72.30] Ak

It ODEREME ERBSY DREAEM RRH

o

o

o

4
RN

Saga —
Nagasaki —
Kumamoto —
Oita . 11.45(=<« Ak 9.45(<+ A+ k&
Miyazaki — 164.01|=+* A+t 1644.

SPNGHH AW
S

<Ak

& ELRNET B I s

b
k)

Kagoshima — — 1000.00{ =+RA-k
Total 102.65 509.76 3472.03

.I;l‘l_l

FE) =7V, RALLAF, Bk F, ELLLLER
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FEENOBEER
infestation
1953 1954 1955 1956 1957
R |8 B @K |8 @ BK | 8 &€ @ B | &8 &8 @ K 8 &
Hy H| g T HY
0.02 — — —_ —
—] — —] 6.00 < 5.00] -
— — —] 0.50 = —
9.50] A —] 43.24 < 12.24 < —
0.30 10.00| A 8.00] A 28.00| <A
— — — 6.00 = —]
] —] 28.50 A 27.50] Ak —
— —] — 2.00 A —
—] — — — 5.00] <
— — — 1.28] A —
-] — — — 30.00| A
6.00 < — 2.00 e — 21.00| AeT
2.20] < 2.00] A 402.01 - 0.10 LA
—]| —] 0.60 < 7.000 <=-k —
130.00 < 19.20 <A 320.20| %+ At 40.10] =R
— —] 20.00|=* Ak 8.00 < 35.40 A=
0.30 < 8.00 < 464.00[=* At 62.00 <A 192.20] AT
200.00 < . — 5.10 < —] 26.00| Re=
430.00 < 546.50 < 94.63 A= 35.48 g 209.98 AR
15.00] =| —] 106.00|<+ A & C— 221.00| =+ Ak
— —] — 7.71 A 4.00| ®+ Ak
— 1072.58| <« Ak 17.30 A 74.08|= AR —
21.00] < —] — 85.00] <A 83.36 <
56.54 < —] 1066.00 <A — 1512.00 <eE
—] — - 684.00|=7*ARt 19.00| =+ At
9.00| 4 8.30 < 3.00| A 6.50 <A 113.00] <A
—] —] — —] 1.40 A
—] — — —] 11.00| =« A+t
2.000 <A — — — —]
23.00, =< —] 114.40 A 2.00 A 34.00| =+ A+t
3.00 < — 64.00 Aok 27.60 Aok 67.30 Aol
550.00 < —] —] — 27.00] <A
10.00|= A & —] 804.60 A 151.50| T A 98.50| =+ At
62.00] < —] 142.00| A 91.00; %Ak 1324.50 <A
119.70 <A 543.68 T AR 605.00 "~ <=*A 294,02/ A 722.57 A
— — 69.30 A 27 .45 A 25.50 <A
1080. 36 2181.26 3695.87 2349.07 4856.91
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3203 B, 7YAARAF, 41 FAF, PIAAF (BAT1H), 139V VAF, =V IFVA¥, fr¥&
x#,*2?7Z¥,7#5x¥,97x¥;ﬁ717x¥,£751¥,7?%%,%#%?,7
HAFE, £ XAF, KkvIr, 1x¥=<Unr, Y.I~F, ¥v~F5 100 5, xAFXFT e,

BE 1 OBAOHEE, REOCELGBALHEL, FeRELEETS LEWIDOL ST, BE
LAROBZREMTHEL TS, 2, 3, 4 OB/IATR LI L 5 CEREANT, al@fIhic
BETOERERTHEH b, T OBRETIIMERA L BEXTERL,

5. HHREEORES LUHE O

L TARY s ey RESRER L OCEARRIC A ERCHMR T B, £ ORDICHER XML
BLAERDOPRBENS . L LHEEEREET 2 LMARSITRL, FBEAREDLD L LB
HLTERLLY, b EARNCEBAL, RELEMDIIKEZTLRS, ¥, ZOFFTHIRE
n5% (Plate 2. A), MEIELWHEIHELENFRRELLD, BHILARD L LOREHRITILNAEZ
50N ISRL B, TH=Y L7 v<y ORERELFNOBELD LEKRE LABE, iETEN
STHBE LD, WEILIITHE LV & XK/ oTHE LT 5, ChICKLTZ <y
bOTERIMNEL, MTH L5 3L A Lo,

BTV REEICERATRICRZZRCERTHILRAT A=Y « 7 v =Y LBEWIRVE, #F
ORH, THEbbLRREIEBEMNEL, ROV TEMIIThORERRN KT 5, L LkE
TRSIROREL, ZOZARKD LABOETIIRELZTrELHA LIRS, I LRBENE
LB AR, RE SRS C 22T 7, & DITRIZA Lo,

AF.LLHEDO S ROBH ORISR LOENERE AR kT2 (Plate 2.C), MEFICLHE
o, BHRET A< « 7 vV LA THLILLORIIR LS, MG RV EERKIRL, AR
CEBIN1AEL B2 L RBEIDIKRAGRKEDLS,

e/ FLLLHEDYDARDERB IOCEAYRIBERL, WEENLRLIBEMETIHRLALRSD
(Plate 2.B), 7%, HWEHLLBELEDL I LT, MEOXILE LY & FRMIC /> T2 OHS
#%m%?éoih,m%%ﬂﬁ%éhé%@§<,Wﬁbm&i&kﬁiofﬁﬁogkﬁ&<,ﬁﬁ
+53 DA%\,

PlEOBED > bRIEHAOF DL 7 T, REEDADH 10 ha BHEFEL, BHELIHD 4
PRGN /NTA

JRER.... 2 BRADRETIL ARSI FOhARET, EIERLYE LMEEIRE 75 (Plate2.D),
¥, MENZE LWBARFEMETHOBRERSIE & 5 0NICILS A O REBIET 2, = OLER
DERER, EEL1TE LCHHE TR LcHEROBRERN S JOBLZOBEOXRT, thiick
ROBERE, SERMNGE LA LREINLL S RBECORE T SRR TH S,

V REHFICHTDEFTLOME

BREOPEHLSBLR6 A LAZARLIIULED, PARCKRDBATTARWIS>THETL, 20
HRIEA 20 ARITH D, Lo TREDORDIIMIE LWL e A - TATHD, RETEFD
#, WRANCELT, TOEBRBIBRTREL, 8 ALAKRIR&IKEL T35,

BEROHT - RLISENIEPCBEAT, 15 BIALLERLELD, 20 BIAXRHLLT, &
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RIUBREA LIRS, ERBERTERICOWTE, HPRBENIRL, BRKEATH %,

EINIEEY D FCEAROTORE, TEORE, HEOHIERLOBEOHBENCE LI AE
ERLTHRILIATHR e ZORHIL6 ARa2LT7T ATHETTHS, T, ENOKAILL
A% 4 RS LicBaie, 12~18 BETHE DL, DOWT 18~24 BE TTH5H, 1HMOEIREEN
THELERL, 140 *ﬂ?ﬂﬂf% b, ThEEIFNC (1R 8 RINA) ¥ L TERMT, 1IMD
BEAFTRAELOIBEY, ChbROSWH TCRELEE I

IRHIRE 10 RIS T, SHERIIEL, YOSMD 100% TV,

SIE LIS RTERCEEA L, tHhBATS, YROEBBINL, REIC IOTEER 5 FRERo
To+ERCHBH, FRCHEEY S FBARMGEOEEMO LBEP ERT S, HEROYHHROER
BER, REBECIOTRLS LS Thh, Tibd, BEFECHELLERCISL, 7H0D S8

R THE Ut Hiz 9 BCHERT ;Mm TT2zT3 a5 a8l a0l 2
7.5em AAOLBCEAL, F1ED Yeors FISILFISIL[FIS|LIFS|LIFISIL [FIS|LFISILIFISILF IS [F S| {FIS|L [Fis|L
. PRLLLII.
BERF, BETBZARHT 5.0 | lelleiole
cm P, 9 RZARIT 2.5em FSME 2
3 lo/e)e)
Vc.—tﬁ'lzy %2 @O@g%‘ﬁf‘;SO O Zh¥ P“P“- + 8K Imago @50 Egg —— % Larva
: F~ First decade S+ Second decade L Third decade
IBeix, HWEHS 2.5cm ¥ TOEX
Fig. 2 BAFHEN
Tiebila DR %L, TORIIX Diagram of life cycle

5 ATA~6 AT, IEFHEL 14 BRA TS S,
LLEOWED L, RHEOBFERYRRTHL Fig.2 DL5 Thb,

V &L UbshmoLiE

1. SRR & Sk
DRHARE, EMEFOKER IOTREBZ LT3 T/, ZDREIL 1954, 1955 SFiAHRED
EIAC BT AR S OEREEDO D L TRELILDOT, %Oﬁ&i&iﬁtz&%iﬂfﬁﬁ L, chab

Table2. IR (1954 42
Incubation period

5 WERORE SEBE
HEIH EEIVAH IR | SEAH Temperature (°C) Percentacée
Fggs | Date’laid Incu"."‘oté” h’ﬁfd ¥ B | & & | & E | hatched

examines peri atche Mean Max, Min. ( %)

5 24/V1 12 6/VI 23.3 29.0 20.5 100.0

62 3/ 11 14/VI 24.1 29.0 20.5 100.0
11 16/VI

87 5/VII 12 17/VI 23.9 26.3 21.5 100.0
{13 18;V[[
11 19/VI

170 S/W{ b on } 24.2 28.5 21.1 99.4
[ 9 24/vi

106 15/VI 10 25;v11 25.4 30.8 21.1 97.2
- 11 26/VI
9 26/VI

71 17/v11{ g 275\7“ | 2.2 31.7 21.1 100.0
8 17/V0

102 9/vI 9 18/V ] 27.0 %ﬁﬁﬁiﬁ 100.0
[ 10 19/VI
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Table3.  PpjiARl (1955 4F)

Incubation period

= WP ORE SitHE
AT EINA R SRR | SEAH Temperature (°C) Percentage
Eges 4| Date laid Inc“b%gm tha%e 4| F & | & ® | & & | hatched
examine peri atche Mean | Max, Min. (%)
56 22/V1 9 1/vI 28.7 31.1 25.9 100.0
42 23/V1 8 1§VII 29.0 31.2 26.1 100.0
8 2/Vi
82 25/v1{ 9 3/VI } 29.4 31.4 26.4 98.2
8 3/VI
82 25/V1 9 4/ 29.2 30.9 26.5 100.0
10 5/VI
97 26/V1 8 4¢VII 29.4 31.2 26.5 100.0
: 7 18/VIl
61 11/v11{ 8 19/VI } 31.2 32.3 27.9 100.0
71 12/vI 7 19/VI 31.4 32.3 28.0 100.0
48 14/VI 7 21/VI 31.4 32.5 28.4 100.0

BOLcb O HH IRICHRN, ZOWEMACHME LI, NXBELXHELIRT Y ¥ r —VARA
., BER ok, T, SEOEEL 10 BICHR, ot b oIkl Bicfiitbhicd D L3 L
TR&E LI, UTZOEREBR_IUE Table2~3 D X 5 Ths,

Thebb, 6 ATARS 7 ATHOSCEONYIIRE 13 A, RIE7 BAEL, BREOBECL D
FDEITRIIIE L, i, 27°C OERA TRELELHE 8~10 HOHMEE L,

ok, SEASRIERCERT, LOIMBIELA LN 100% THOk,

2. HROIMEEHERDTICSLEL & 2 ORTERMN

im & 2B LTREOER, S#EEMONENILS AR L, HHENETHN O Rl
By, B, M, BEEMOMCBHTS, chETIREIL1SLUAT, BHBXERCEEL, 14
CEATD, &0 5 b SERBELIC OV TERNTHRE LERITKRD L 5 Th b,

FEAH 1954 7 A 18~22 H |

REHE FHTRELCRBLZEREANEDY, &5 7 7 ANMAEASE (X 6.0om, EX 9.0:
em) RERLTZ ORI E LTT » =Y #HEXANRTAFTL, 7k, BRINERETHDRARO
ECET L=<y $tELX AN, ZhiEH IR EL, COEFRAUCEN L 0%, HYTBE

Table 4. S b ®w A
Hatching time

NG Time ST L EOT | ST T EDT
gEoig | | IPAK ~ 236 1 HE First |5 520 H Second -
Date laid Number of|gr 57 day of hatching [day of hatching mRemarks
cluster |Number \ o~g| E~[12~]18~ o q| 6~]12~18~
of egg AN 12] 18] 24 12 18] 24
Sk EAFAE N
i atural tempera-
o/ o 130 o o 61 29 7218 4 1 ture in the rearing room.
EHNEH Natural tempera-
10/¥ ! 8z o o 1| 25 43.17 1 1 ™ tdre in the rearing room.
27°C ERAFT
10/VI 8 114 of 0| 9| 34 46/ 14| 8| 3 |Riged temperatulre 27°C)
FWNEH Natural tempera-
/v 8 82 O 028 31211 2| 0| O ™t re in the rearing room.
N
%otg 32 413 - O 044|119 18151 |13 5
% 0| 0 /10.7|28.843.8[12.3 3.1| 1.2
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FEXINP )Yy —VRLRL, SMEETOMMPREL, 1 B2 ARG L THERALHEL
BELER T Tabled D L5 Thd,
EROISKR, SMEAXLEDDIX12~I8HET, O ERVBALARUI T FHE D TiTebh, # 24
BB EDIR LA LI T T 5, Ele, SEHMT0~6BIRDS L, KIC12~24F 2 6~12 B
“Thol,

M %8 o&®E

1. PROERBAEZTOBE

PEAFEMOLBRCAERLTWAZ LiL, FEORLOT 1952 F 9 R RERNRENETIFE 7
BCeRRIN, L LESEHTLEEBMI—H TRy, COZ LDV THAELLERIKDO X5 T
HBo

REHH RERNRAHFUEEVREOLAROWEMT, 7H <Y 55E, BE 60em WS OERE
b

WEFEA 1953 E1~5 A

FEHE RA—0WERLS %L 2 20BERKHORLIFAT, Tibb, HEROE®LYHLE LLE
LWERDD s mER . (FEAROH) EAMOLBLRY, ZOLEL 30omx30em, T 20em &
WY, ZORRERLTWAYRELRAELL, ks, ZOREEMIEEC 15 »BAE, £OHER
1%, Tables DL > Thb,

Table5. % B O £ B % E
Larval population density in two different habitats

\ Place pic \ed Under the crones attacked Under the g;'izsckz‘:'iar the trees
R\ IRORSEN T N W4 5| @ F | KA B | S B4 5| W E
Block .| Large | Small .| Total | Remarks | Large | Small | Total | Remarks

1 45 300 345 |120/1 /& 2 0 2 | 201 F/E
2 15 429 444 ” 0 4 4 ”
3 4 249 253 7 3 2 S ”
4 10 83 93 7 1 0 1 ”
5 22 108 130 ” 1 5 6 ”
6 8 35 43 |14/ FE| 0 3 3 | 14/m F/E
7 5 34 39 ” 0 13 13 ”
8 24 40 64 ” 0 14 4 ”
9 8 95 113 ” 3 20 23 ”
10 7 82 89 7 5 28 33 ”
11 22 50 72 122/V F|/E 1 58 59 ”
12 37 73 110 ” 1 11 12 | 22/V #/{E
13 2 60 62 7 3 10 13 ”
14 1 137 138 ” 2 29 31 ”
15 60 100 160 ” 6 12 18 ”
;F;Ieaif 18.7 125.0 143.7 1.9 13.3 15.1

Tihebb, BERETOLBECART2HHETFE 143.7HTHDOREL T, BERTHEOE A
DB TN 15.1 HOKTH B, 2D ki, REDEPTENC L SLDLEHNRS,
2. YHOFEHROEEFH



— 108 —

RERBBI R E

#1215

YN HEROE 2 OB IOTEERHTHZ L%, HBERCKETL LA THS, KRED
WTHRALLDOEH LBRD LI DL E L, RO XD BB THRELT RO,

REBT

SERIMMEEEEIEE VR

FAEFH 1953 F1 F~1955 45 A

AEBHOHE FHE=RBOMLE LOHMEBBEORIK X 2WEHFKLET, LHVELFATE
B, BIMRY RIS LRI TORES, AERTHS, FB, HBEI—BRCHL, FEIyvOE
PHICHERE, AR 0~10om DI THE~NK, BR~FKRTH 5, KBREBREZ~HE, vV OR’ S
BT 5. BEITELCIR~E, »R, HOFREOLBR~EHREETH %,

BEHE HEHO—LOT7 » <> (5FEENMN, BS 60em P,

BIEHEE 2.5cm ) Ot

Brhic Lic 8% 30cmx30cm, X 22.5cm ¥ Tk Morris 3 X DRAW 5 AFTT 2% HELD
EX 2.5cm ZLD, ZOFOBEERE L, ik, BRIMELALIIE, K/Ph2DOORELZ

CARANTAHZENTEDLDT, ThEPACEREL, FLBTRELCYRE S,

17 ey s CRELK

LA THRLULEEOEHFRL O TELL, ¥, HELOBRYALDIDIES 5, 10, 15cm Ofr

Date

Depth -of -soil

Depth of soil

cm
0

25

75
10.0
125

150

175

Date

Depth of soil

cn

1953. 1. 1953, 1. 1953, V. 195 3. VI 1953. IX. 1953.XI
50% 50% 50 % 50% 50 % 50%
7 u = F o m—] %n . v I
= = — — E
= = — | = [ e |
= —] = | — [ -
= = [ [ m =
b | I |
0 190 20 30¢[ 6 10 2 30°C| & 10 20 30| 6 10 20 30°c| 0 10 20 3| 0 10 0 3%
oo arass e laniae e S
1954, 1. 1954, II. 1954. V. 1954, VI 1954, KX. 1954, XI
50% 30 % 50% 50% 50% 50 %
1 ] ! — . g ?
e— — _
o ] n [ ! =] e
!I ’ 2] =
6 10 20 30°¢| © 10 20 30°| 6 10 2 30°¢| O 0O 2 30°¢| 0 1D 2 30| -0 2 30c¢
e Sariee | - ‘ e T B4R R
1955, I. 1955, [T 1965, V.
50 % 50% 50% ¢
— —— _" [N = %EOEEEEE
Larval density
== — iR (10~12 &)
! — — Soil temperature (°C) at
d 1 10~12 o’clock
ZZ1 Z>23
] l] 2] I =
0 10 90 30%| 0 10 2 30°¢| 0 10 2 30°
AR R B Lh R
Lavge larvae Small larvae

Fig.3 $hROBEDMOFHMNEE)

Seasonal vertical distribution of larvae
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BEAE LI, ZhbOFERERRLICE DA Fig.3 THo,

AEER

Tiebb, TULR IOEIRETRD 7 ARELZRNT, 135911 AIRIIKE LPHD 2 DK
ATHEELDTEBYRN, ACEEILREINS (Plate 3. B, C, D), ¥let0ghiux, thzhit
BREXRBCLTWAEANRRD NS, TibbAREY ST RO LB LB <, NlgHit
ZTRUTOLBAER LTS, ZOX5REDS Bab, 1953 £6~7 BIFHE L TEIN - HEL
feshig, 9 AD 1955 EOFULE CIRARZOLEREEYRE L, TOERIKDO LD THD,

SELTH2 P A%OIA 16 BRAELLERKC IS L, HERELLEEBT UT, ARE
+BEES) 5~7.5cm T, 2+@25 36 FHRELLAENT, OBOEBLRI 4.2% Thot,
Fi, BABELWALLLDOT 10~12.5em KELTH Y, TOERKERE, 8.2% Thok. ki 11
A 25 AOABCHE W THIRRRELBIAAE L EbL Y /2L, 5~7.5cm DLBIH\WT 58 FORE
T 34.5% FL, KO 1A 21 HAZIHKRARELBIE(L/RL, 63 HORET53.9% LIEE1T
OEPLREShT, ¥A3H 22 R, 58 17 B, 78 14 BOBPBETIE, KKRELEI, 2.5~50m
DS EAL, 3B 4 O3B 47.7%, 5Fik 46 D5 H 50.0%, 7 RIXSTHED S5 b 49.3%
LWThbHREIREI W, KRiC, 98 16 B, 11 A 24 H, BED 1955 £1 A 27 H, 37 16
H, 54 16 HOFE T, HARELRET,
0~2.5¢em tigh, 9 FiX 53 HDIH 54.7 on

%, 11 Bix 24 BHD 5 b 87.5%, BED 1A 25 o0 /._./0
: 0—-0-,
X 18 EDSH 88.9%, 3AIX 12 HDOS L © /'"

92.3%, 5RIX 23 DS H 95.7% T, KT
9 AEBRVCTRAERREDEISRECC LT & 2

BXh%, ok, BARELBLELORIY &

FEhT-BRNFELLT, REAOBLOEX % 00 The soil layer in which the population i highest |
S — e & SOz BRI ELS

DEGELRD, & OFRNRICHRE T 125 S O @ O oo F i |

Fig.d DX 5 Th b, Averege of burrowing depth

P S ROBMNRE ST <70t Al T v WK s WV WK NS i
.R. (D
DEEHBIT, =% AvHRO L > LR = A (Dare) Fig. 4
B OB, RERLIROTOBHS YROBRKRELRELELOEIDFHDOEHIEE)
. . Seasonal variation of soil layer in which larval
MHFETH L TTebb, TR LER population is highest and the average of
, EHYRIZILDBICLIEANFOREITEL burrowing depth

%,

M & &4k

1. SEEBFSICEEN
EAGRCI D L DR LA EPHBROFLC ERALTHET 2, Z DREEFMSEES ML M5 e
DL, AROWMEMTHD7 <Y RRKOFFHFET 1954 £5 7 29 H, ET 1955 £6 A1 H,
AT AR RRAMET T 1955 26 3 2 AREEATOLERMY, Zodhnb InERREL THE
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Table 6. Xl EFDEESTR
Vertical distribution of pupae in the soil
FEX K (B A (UED I C -F))
Locality| - Hyogo (Aonogahara) Kyoto (Yamashina) Kyoto (Syuchi)
N\ FIEESSES HEEERR HREERE
\ B % ¥ | Percentage | ff % ¥ | Percentage | % # ¥ | Percentage
EE Number of of Number of of Number of of
Depth pupae population pupae population pupae population
(em) (%) (%) (%)
.O~2.5 39 84.8 112 89.6 6 85.7
~5.0 7 15.2 13 10.4 1 14.3
~7.5 0 0 0 0 0 0

ROt FOFERIL Table6 TRETEE Y THD,
Thbb, TREFOERL TS LBEOEREIT 0~2.5cm OLBIAKRDLL,
HThHB, DT 2.5em TOLBT, 5.00m LLTFORERIITERL T,
2. E{LRER :
IMEORZMS 2 L3, BASKAT 5 RAROFEABREECH U CREREREN L7c5, Z0H

2EBEKD 85.0% W

‘ CEELIR, BN, A TRER ROk,
2 RN (1) sAcEdsEs
E gl Ow9se. o ERG % 1953 455 20 BICH H7 ET 78 B,
%ﬂo 9 1955 8 e 1954 £ 5 A 17 B HFH#IET 18 B, 1955 455 20
< o ° HICIUBHT 98 BREL T, MHEN TIHLOMRI% HE
?‘0 o©..° Lt Z0KFE Figs DL Thhb,
€l e (2) B 5 R

% ° .o 1953~1955 €0 5 F 16 H~6 5 24 HOM, R
22 ,% zVo ' v ' 2v23 VT RERTORENT, SHEORMES X0 T RICBIRS

DBERITIO, DTk RIRCES&T 5.

16/V $hf 37 B, InE2WERETS (WH, &k

EFOFHL, 30emx30em, EX 20em OFEES AFFHLRELICHEE, TR (1955 FEE

RTHRE, ,

17/V %R 75 BEREL LD, JMFTRETE L0k (1954 FRERTHE),

20/V $hi 122 BHARE L, I FXRETE L, 0k (1953 FRERTHE),

24/V $hR 224 BR, I¥TEERETD (1955 FRHAWTHE), -

26/V S 6FH, X7n¥ 40 MERET S (1955 FRERTHE.

VI $h 11 36, I7c¥ 33 BHEARETSH (1954 FRERTHRE.

6/VI $h 12 BH, &7p¥ 166 A IRETSH (1955 FRMF FRAE.
4/VT &7p¥ 125 HERET DD, PRERETH TR ok (1955 ERER TRE.
21/VI $hil, I &E L BRETERADN CPMELER) . RARORBIIMITIE LY (1954 £&

Fig.5 1 1 # M
Pupation period
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ERTHE.
24V $hER, X7E L HRBRETE ol (FUE LR, REOAZIIMITLE L (1953 £

R THE,
HED3AEDOERRLIOFNOTELD, WERNX, 58 15 HzA»5XLEH, 68 10 HEZ
ARIBBLAEETT 5,

3. EREFHRM

1053 465 A 22 RICHEF A B, D 75, ¥4 1955 45§ 16 A 736, 1955 57 24 Bl Es
B 8l MOERGREREL, ERET Y v+ - VEEYTBEY S CHEL, @brbIHULE
DRFEEFHE LI, LOKBRIL Fig.6 TFTI5 Thb.

FTibbInEFOHMIL, d3LAABRERC IV ZOREIDD Llf“"

2, EROBREECRE 18 B, ®ET 11 HMYEL, F %25

#5 14.1 BETH 5, 3
0
Vi & o&RE S
.: ! | A7 18
e . R
(1) ZFREEC X 5FHeH & A HFH Fig.6 X7x XHARA
: Pupal period

THEOR, MO FUERSHORAE LTI 5 Todic, 1953
HE5H 22 HREFVELLEMS RIS IO ¥y 20 H, i, 1955 £5 4 24 BB HEE
BB LI EY 88 FHREL, ChiitRBR e LCRRATE CAEES L. o470, S
L MEFEET Bicwic 1953 47 A 3 H, HEF R CHIEY AERORE 322 Fx, 7 1954 46
A 24 BETRE L AROBFTCRA 131 B, 7 A 16 RICHK 288 BHEAREL, ERRESHNCHEELE v

- —— 19535 72 ey #R
= Emergence curve in 1953
2 A ———- 19555 23 AR
23 100 Emergence curvein [955
mE O 19535tk

£ The numberdf surviving adults;1953
5 o1 1954mamaumR
% 2 30 The nurmber of Surviving adults, 1954
|2

£%

'§70 B O 19554 (Year)

& %’“ ® 1957
£ @ 1959,

8
'S 50

:

'g 30 \

=z

of o‘&\O(?go
= \@%—
(Dﬁtﬂ) V.5 Vi.I4. V.2l VL.28. V6. w2l Vi3 vy
ate :

Fig.7 RBOZEHHEE

Seasonal prevalence of adults
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(S 250m, & 1Tem OF 7 AWEMSIM) 1K 100 BFOAN, #H OEFE L AERE L.
Z OFULHR & EFBMR T Lcd OR Fig.7.A Th b,

Tiebb, P2 AEDOTET, 1953 FiX6 A6 H, 1955 FiX6 A7 BRI LE D, KTIXAEEL
64 19 AT, ZoOML 15 BRAOEGIIRTL S, FREOKLINE, 2 2 FEOHFHEHLD 8
H 30 RZATH%B, T 1954 D 2 LI Y RELIEFRMBREBRFT L TAB L, THERTHE
3768 24 BRRELTRELZ DS DX, BOUSFRERL, TULHELBEELEBLT A
16 HRELBELOSH DX, TOWMBIREVCSFEFRERL V5, LT, WEL KL
—HLT\5,

(2) FARHIUBHC 81 5 RIBOEMAIFRENE

FROFEMTH DT 2~ Y BRI\ T, 1955 i 1959 3T, RAOFHPWRENEHAES
fTleotc, 2D 5% 1956 Fis LU 1958 FiX, FENEXHDHTHI\ O TAREITEML, 1955 F,
1957 £ LY 1959 FR RO FBEC OV TR,

RETTRE, BEEHRADO 10~15 FEOT7 4~ BECHERNTREL, -O—HOBRCERTHR
HEFEHRCAELLL DT B, nds, ZORBOREHKL, BELTND 1 AOKEEI KT
LT, ZOTHE 30ecm OFfEALH T, HERBEEL, COPCRRELBV-ELT. Zhigh
50 KD DV, ZOEEXRR LD DM Fig.7.B Th 5,

Fichb, 1959 4£6 A 8 HICiX X bd TARTHE2 BN b T b, +0H, 1955 Fis L1t
1957 £ 6 A 12 RGBS HRRasolest, 1959 F£06 A 13 HIKIXFE LT 1 HOREATRD
bRTE D, 1955 F£0 6 F 14 HIZIZFH 6 B, 1959 FITi3FH 10 HOBBEAED LN TN5, £D
BEELVZOFBEZT AL, 1955 £T6 H 28 HOY 55 8, 1957 £ C6 B 24 HOF5 67 H,
1959 FD7 A3 HOY 31 HaeRkme LT, ThIVBFELLLOBEETREL, 1955 F07H 25
A48, 1959 4£7 A 21 HOH3H, RAUEDTA 27 HRZFH 1B LB LY, b
8 AIRiz\woT3~7 HOMIK 3 #4EL L5 1 HUTOERE L tDTVv B,

(3) BhIsid B RO LR & A7 7 & i R E O Bl gE

1953 - 1954 - 1955 « 1957 3 X T 1959 £OR], HHW T - RER TOABEH CTHHE LT HIIK
DX ThH5b,

UVI BEATOLERIMS LYHIREINBY, ZXILET, TRCFE LT b OFUERM
BEIh, L LHEZREPORIIRETE nhok (1954 FEERTHE).

2/VI BELLLDIIREAVIAET, FTREHRLEGA T (1955 EREH FTHE).

8/VI HEHFTEHBDOILE, BREERELL. $HEL AT LTV RRLELDT IETHOL
(1954 FEERATHE).

8/VI HEHTEROI L E L PULERORREFERE L. HRHELREL TV SREABREL.
e E D TOETH o (1959 FERMF TRE .

11/VI HEHCEROINE, RETRELI, B, $ELRELTWARRLRELLY, b
THHTHol (1953 FRERTHE,.

1VI $HE RER ORI 1 FbIRETH & & ACE a0t (1955 R FHAE).

12/VI $tEAX AEFORRT LEGRETH 2 L TEARI DL (1957 EFE THAE.
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13/VI SPECEHBH, HEZREFORBRLRET S LAVCTE L (1959 FREF FHE).

14VT +BEPhbERDO I/ X JORBERE L2, #HEYREL TV HRBEEDInsoe (1955
FERERT TR

171 $#EXREFEFORRES SRET D, REWAD 2, 3EAEDT # ~ VEHEMIIMED DT
BRI U (1959 SFERERF T HE.

21VI $ELZREFORRIEDLDTEHL, Fh, ILFLOWTLELHE LA, FHELicigc
RETHZ BN TEL,2L (1954 FEBERTHAE),

21/VI $tEZREP ORI X D THHDk (1955 EFRHEF THE.

24V St REFORIUL X b THh0ke (1957 FRHEFR T HE.

2TIVL $tEEREFORRIEDLDTHL, 5ELUEDT <Y BABEO LD CHERNEERITT
Dice Fhe, 2, 3FLEOIORERELL, WEIHEATHS (1959 FRER THE,

2V $13E% RERORBLE b TE0k (1955 R FHE. |

28/VI $EXREHORBI T DTS, Lo LA X HEEOE LS E hdiEtciol (19574
FHAE FHAE)

3V SHEEZRERORRIZTDLDTEL, ERROFHOLENDIEDL 5 Kol (1959 FEFRH
TR,

6/VI $ELZREFORRLIEFLDTEHL, ¥, BRECIZEGOEITZ L (1955 EREAF T

FE
8/VI $IEXREFORRIIZFHDTEL, Tk, REC IHZEGOEMITE L (1957 F£FEHT
PE

8V 7 A3 HDEEDILL D, LOTTARL S CERTOND (1959 FREH TR,

9V $EXREFORBIIZTHDTEL, Tk, AECIBZEGOBEINZE LY (1954 ERHFFT.
FE.

LW RADEREENL, 786 AORWELY PRBMP LI LS THHA, —RLUTEILRE (1955
ERHT THAE .

13/ 7 A 8 BORE LB ik (1959 FREH FHRE.

16/ FRADERFEEE, LMY LI LS Thb (1957 RN THE.

21/VI BROABEFEET, 68 28 BORAEEAN 1/3 HP L T\5 (1955 FERFH THE)

25/ AEBULE T H7eL 7oh (1955 R FHAZE.

27/ RERIRE & A X BB (1953 SRR TR

27V WEHEN T NELIZ LSS (1959 FRE T HE.

30/VI FREINIE XA L RS Risy (1953 EREE FHRE.

3 T ERCES (1955 RN FHE.

3 REEEFHICES (1959 ERFH THE).

5/l REEEFHICRS (1955 FRERTHE.

7IM Rk ERICED (1957 AT D

8V FERITIZ & A ERBRR (1953 FEREH TRE.
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BAE 3 DDRIDICHER L 2T, TULH & £ E LR DR EL T o, TOHER K
DI LR D, TiHOLIEN - RERTRBITHRAOPLIR, 6 A5 BZAMLIILED,
MTTHDZ6A 25 RZAHT, EREEORIB VRN, 6 A25AA57156A31HIAETT,
ZRIDLEVWEAWELTT A 31 BZARKEL T5,

2. RROBEEE

REMB ICHEET, RBOBEEXBEL 5L, &R - BTRA - TRESHOV-THEMHLT,
Zh% 1l BOBBARIG U TRIVEEN OS2 BMEEZ RV T Z LN TCE D, X5 InBliENE5 L
TRONBPIRSODTRETHZ L L LT, ZOEBHALRLVEABRRETTLE L VHRNT
AR IEA S B, 20 X5 IRERNTROFE ROV THEL,

(1) EREH

1%7$7E3E,%Eﬁﬁ#&ﬁﬁﬁﬁﬁu ZoRBLEER 30 B (5B, WEFEEAWIEL
'ttwt%<)%gv,ﬁzmu§31wmoﬁaxﬁm,ﬁﬂabrvvﬁﬁkxn1:@¢mﬁg
1E T o AR, BIEMTREAELLBE L VBB, BT, ThERRERWUFT CH
HL, BEARhcLBbhs 2 B, Thbb 7 A5 2L 12 A TOM, KROFER Lo CTHEkES
BEFiot. ‘

AECHIOT, BRMOBEEL Y 7 A4 -5 —DORFH LN 55 30 5, FHEF 30 HL, &
ORI EFRIE & Dbk, $HECHD

Daytime

N—— it .
EN— ghotveedes fed by 30atts LRI A TIRT, BR LCHRS X
O - - - AR FRBNumber of adults feeding
n VAEORIZIEL CTEREYTERF
ﬁm Lo ZThEBRANCER LIS DM
g @ Y2 Fig.8 Thbo

)
s 8

iy Tiebb, WEMMhOERRIK
55 i3, BHEO 66 BCH L TR 155
52 HThd, ¥h, REARCRK\TH

w
8

=
3

(Length of needles fed
E

El
a

DNDNUDNDANUDNDNDN
AR %u i 104 7

(paze)
Fig.8 RREOEARH

Feeding time of adults

5,854 mm D 5 b, BRED 925 mm T
5 U CRENT 4,929 mm CHEILRTE
CHLTH 5 EOBERERY R LI

(2) Hff X ORMEE)

1957 £7 A 15 H, WHOREMISRBELREL, OFILLHRBEN 200 LR, & 20cm,
BEX 25em O# 5 AHUREE Y (&S @bt b Ah, BARFRYBLBET, 74 19
HOM~7 A 20 B 21 B/, KOHFETHILDI,

BAEHOFREH KR, ©YOUNERICETBSIRRE, T X2 LB 5em DEFERF|
%, 8 10 5H, COBEHHOPRIZCOLREE L, BELLLOoRRELIC, ZOBEFRERD
EENL, BACKCTHERARRVTH AANTRALLOREEEL S L, BXICBIRR S Ee IiEE
BIOBERS L) hb, O3 LR THERL THERD O,

FLRAATE, SHEHREOHENL, FFECYNTRELCRRERE L oo  ORERE BRI
CLREELES DD, Fig.9 Tho, LHLIDX 5 REBEOHTHEL TS L, KREEVTL,
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RADHBOBEEN BT TH Y, BT w| 35
OFiEOEEIRATH HBENLDL, Th Numberof valking
BE—DOEE L HI L TH LD Tiioy
255 %

Fig.9 THLMR X 5 1L, REDBT -
RAAEENIRFHNC Lo THR E LT 5,
Tinbhb, 15ELEN, Z OFER BT
%, % Table? DLROBAFEDEC i ﬁ?ﬂ,ﬂﬁn}
HRELTHIERHD HBHR TR VT i n
%, eBBEHIRRL LA S, $T1b
BRI HEI L, 19 Bz B b BA L »
e, K 20 RORETIZLAL DR 3
BERAERTIR, L2 TSRO D ’ —
R i S ——

(ZD X5 7cE%RT, Fig.9 © 20 B0 Walking and flying time of adults
Hik, F7 7 EMERHLCELLTH D), Fhohlh 1EHE, Tibbd 21 ROFETIHTT
B5PDORENCELNABET, RATHIORBETH O, LELID L) HRE LIIEEORAE
D3H, 2HBLLFRHFCHEDT, $47  RABEHOITWZ Ly, SERFTHIMHERRINRT
Whe '

(3) XREB

1956 £7 A1, 2H, 1957 4£7 A9, 10 H, 1958 4£7 A 10, 11 HIZ, RiFCHEEH OAEBITC I~
TBRERTIR DI,

FEHEL, BB IORAEHOFHBOBECACLHTE Y LA—R3 DT, Zhic# 200 EHOBHR
AN, B 1EH, TEOEEYFRELKZ L, ZOFKERL Table 7 X5 TH5,

Tishb, BAOHEBETIHELD 24 REOERBELTL S T LR TE b0, ZREZN,
A CRDORECH 5578 L ORMEHOBRICHAC L OMEENEL, CTORME 14 I 5L 21
RCAHFETT, TOMOBATIIHENDRL, 24 BZAHALL IRIAETRENEALALRLIEETH
%o

3. FREOTEEEN

WEOE ALY, BEREHOBRENLRBAGORMES L, REOHEBHRAOIEETRICH DM
B, FARICBEROSVCHBEIND O LERTES, ThbO—HOZ L, FEKCOVTEA
BN TEBRERAR, k2, 3OWEHMCKTIEAEDRIEEBERL THI,

(1) EREIOEMNT BT HHFE L ORPES OER

HTRE FAILRBEREL, EBRFRVTEM, BEA1E, REZHEEDO BED, 10
DR OSTERELAIE Lz, £OKRIL Table8 D X5 Ths,

BALED X 51, REHEFEAL S, IR SERIMELALObDIRE O L RAOK
BB D, HCHEDB AL DBIEREREY, Lo T, BARR O THALLEBAR~OBE, Fliti

18 22 6 0 13 18 2l
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Table7. = B

Copulation
1956, 1/Vi~2/VI
TR TEMAE TRAR
Number of] IHEIDERE Number of| (EEjD#EZE [Number of|
copulating Observation copulating [Observation | copulating
couples couples couples
1 : 1 Bk
2 : 0 z”
3 . 0 ”
4 0 ”
5 ]_ 7
6 0 Vé
7 1 Ve
8 0] V4
9 1 ”
10 2 ”
11 :
12 . 5
13 . 3
14 . 0
15 2
16 : ’ . 3
17 14 31T, B Walk or fly : 12
18 11 ” . 16
19 7 ” 18
20 8 AT, MEPER Walk or fly actively :
21 12 ”
22 8 ”
23 3 # 1L Stop
24 0 ”
-«.- k¥ No record
Table 8. B DB EE
Walking speed of adults
EEx Experiment I 1955, VI, 7, 11~12 o’clock
S EE g | 10 PEIOBEE
Speed Walking distance in
umber | MR Remar
~ of adults . emarks
P ned| B % (& & | F B
Sex \\ ezamined Max. Min., Mean
cm cm cm
Q 18 17.0 2.5 9.4 [EERFZHRMUAEET, FHKDOELTHRD,
Done on a rough.paper near the window
8 9 11.0 6.0 8.3 |on the east side of the room.

=RES Experiment I 1955, VI, 16, 22~23 o’clock
60W HEERD 1 m (LIish Bt CHRET

Q 14 19.0 7.0 13.4 goj:,c,ﬁt5o . ) .
ne on a rough paper at a meter from
[} 14 16.0 7.0 12.4 a 60W-lamp.

BEBEOBBI OB E I IEHTORC LB LiE L bR,

FeE 1953 I XV 1954 FiT, BE 1m u‘i‘ﬂbﬁfﬁsbfg HEBA TANOK 2, 3DOEBRER
R~ pUL Table9, 10 D X 5 Thb,

Tichb, 1EIORMC X ZKPERR IOBEIZ, 0 X5 RREOHETHEEZIREV, Lk
L—RRC BB ORMEEINIE N L 5 TH D, Fie, A LR L OBIRILISEREZT 0> Z LN TER
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w A
time
1957, 9/VI~10/VI 1958, 10/Vi~11/V
TR TR TREH |
EEIOEZE (Number off, JEEjDEIZE |Number off [FEIDOBZE  Number of EEIDOBE
Observation |copulating| Observation |copulating| Observation [copulating Observation
couples couples couples
: 0 B Ik 0 % 1k
: 0 ” 1 ”
0 # Ik 0 7 - 0 ”
0 ” 0 ” 0 ”
1 ” 2 ” 2 7
#® o1k 5 ” 3 ” 5 ”
// 4 ” 4 PRBAT 2 RRHIT, R
” 10 ” 2 ¥ NICRE 2 ”
” 4 // 4 | 2B, RE| 10 v
PRHT 7 PR 7 ” o 4
HIT, RINEFR 2 ” i 5 7 9 ”
” 7 BT, RANEFR 9 BT, RAEFR 9 ”
Vi 13 Ve 9 ” :
7 ” 5 ”
0 BT, R 3 2T, TR
1 ” 2 ZEAEEIL
0 & I :
0 V4 .
Table9.  FREORALNEBRETIOLBEOERE
Several conditions at the experiment of flight-ability
H H '

NArtiely gy g B E B B R ow
=8 13’1]\\ Place Time Weather ezalggra- Wind-speed
No. \\\

°Cl. mfsec

KEREE VIR 1953%E7H 1 H9~118%:| K 27~28 | 0.68~0.92

REREE R 19534E7 8 2 H10~116: | B 28 0.78~1.11

HERBE TR BHEN| 1953F7B 17H11~128F| £  [25.8~26.2 0.7
Table10. RO RHFES
Flight-ability of adults

FRIATK - BB R B E E R A R M FEH
Horizontal flight Vertical flight Flight-time Number

%E|§i§$%ﬁ%%ﬁqziﬁﬁﬁﬁﬁ%’-%giaﬁﬁg

Max, Mean | Max. | Min. | Mean Max. Min. - | Mean
m m m m | m m » » ®
3.6 0.3 1.04 — — — 4.8 0.6 1.9 15
9.8 1.2 2.48 2.0 0.7 1.23 8.0 3.0 5.2 10
B un- . B un-
s 7.5 2.5 3.9 2.0 1.0 known 2.0 3.0 known 6
3 RB un- o [A¥ un-PRB§ un o R un-7RE un-7RB un-7RE§ un- 8
known \ : ’known known *° 'known |known |known |known

AHLZEE 20 m LA ETHETE Inh Ol

“ Unknown > shows that measurement was unable when adults flied over 20 meters high.
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pofedt, MEORAEHMOBEDOICHR LIER T, BE 2m DEOBARCE, BERICHLTHE
T3 e37iL, BETEHLIDOLELD TR, Ehe, BRMCESRATIZ LIEEDO LS T, &
LALBRTEEM O TRAT S, T, WROBAIL, RITIELAETobhitu,

(2) BACKTH5#%TebbBRET AEOHE

W1) FHEFEDT7 7=y KRKN, KB IOTEEY 5 Ficnik 1954 £C, EEEKERDOH
B LBL, WEEKILA 200k LBESNTW5, EELITORBEHO—TT, SO LGSR
BEFNREL BT HEBINDBREBR TS 2 LR TER, Tibb 1952, 53 EOBEGMIII Y
& HRCERA 0.5he ODR—RKAIELN, HERTREH LI BEETOKKT 58T 3>
foo LT A 1954 FOWERLTOFEFLD L Ly, HEHFKOSL 3FELED7 =< HEHHK 0.5ha
L, EbREFRIDSL 5~ 6 EEPNORRET H ~ Y EAEKRMY 10 ha PICIER 70m (1952,°53 4
WEREMDER L 2 FA—) OHRL LHREY 3 OTIERK 300m Khic o TREXRICOTHS,
ZD X5 RBROGE, TiohbbEEDO AL OWTSE CRAROTARDOBREYEBC L TEETS
L, RO ERCZDDTIRIRNIES S 2y

4. 1952 ¥ X 1953 FERFEEBEI IR IR ORER

a. ERBEME,L DI, RENKEL THET, ZOEEOIEFHITIEOTHET S
BN eholeZ &,

b. BEROEENL, SHlcd bR CECERLD D, RASBOBENTH DT &,

=, 1954 FOWEEEIBMCIER SRR

a. EEWENRELDTHEL, i, EEORETEH OMBARELHL, ZOEECILFEB 57
nolzz k, R )

b. & OETHIH LTS, 1952 43 LU1963 0 & 5 I/ H AR LMz <, \Whdb
BhEAL Y, LabBEREC Z Oas4 L ok &,

c. HRE LT, WROBERIENTEALZ L1, ZOBFFRVOLAAA—ELTE D, ZOkd
R « BURIC X ) A BFAR L OCRBREDbIcd O L Bbh b,

2] WRDO7 H <y RAKOLEARS, 1955, 1957, 1959 FRFENSHOIBE KOV THRE L.
THBLRD L5 Thb, ,

BEHOHTAITETICD 50 e ERE TR FVEBH TH B, COBEMEMT 10 EAEUTO7
B = HEE, RS 10 EERNDOT I =Y BRRLELE LT B, Ei, WERBAOIMT >
BED Med ] ©HICBAEL, 30~40 FEDT # =Y RAKTH S, FLFEERIKOBEH, T
b, BOKWEBAC R AMIO—ICHERS L ) BEOB7 2 <Y ORBKSD Y, BBE~ET
C TKEB IR IO T B, B, BROHAIXERTH S,

DL BREDIRDPOBEHOLEK, ARG 10 EAELUTOT7 7 < ik £ R4 Lick
BT, WRLCL D CRECHERIZLALRELT, @RS RBRE LD E TME L. $iC 1955 4
OMETS EELUTOI DR ML,

ZDMWIROARRD S, THbDREO ALY, FHICER L 1955 F£X ) LLEMCBE L T
BEMESH B, (13 EA LB RO RBAEMIRTHACLEEVEL, Linvd 1955 35 X 1957 4
DEEIR/ETLH S, THEIrbLTRLOBEOE 75 <Y ik, HKEO—MISEELEF L
RBET, 32A LB, ERIMOBRERER, TrbbiEflshE B0 RELEVRHO T
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HTIYHRFCEDHEI SR DT LEDOWT, AR BELREOLEBDO 5B, LEAFHELE
B ENrEZERCCIERTSE, ROZ XX BDTRIEVIES D by

a. BENrLELT, HUO7 <~y b BRCMEINDS LB DA, KRSHEOEEIRED
HHROFBENEEALTHY, LSO TEAEIIOL 5 HAAE IR XTI ELTDL
nawa,

b. ARFBENBRELAL TH D, AAOEEOE W7 » =Y ZIIME LT 213, #Hok
ARANE LD TENC L &, B R THER LadRWRCTrbh s b (#R), Hic
BEWMBAERLTWS, LARADT, BIRAENL L Besb, ERBRIECHOLERME
ZHES .

PLED X5 ey, FHED 1 ARERFHTHEL TV, T2 KEORUERHL, B
REEFEREEENT (MAREEHREB)EEAK) OR¥6F4LED 130he OFE, %Eﬁﬁﬁﬁﬁ%&m#ﬂsﬁ
DAX « &/ FOYMARD 80 ha OHE, KERURBTRENAMDOI S <Y « s r<Y « AF &/
FOEAR 400 ha DWERL L TH 5,

4. @B

BRESHER LR T2 L, OFEORIC I AT 5 Z LT ROBEOERI L >THLATH S,

(1) BHET?ERNER

RIS LTGRO HBEHDOFHED ) b b RIEBHDOBEAL 1585 19K T,HEF LY ORMAlOL
H, Tibba@EgNor o . ( Divction) '
< @%Z}L‘&E& %@@@ﬁ MWS.E. NW.S.E. NWS.E. NWS.E NWS.E NWS.E NWSE NWS.E. N.W.S.E. N.W.S.E.
O—REBACHTLTRE 4
BRENY, B 10 SHE
Ell, ZO#RIL Fig.10
DX5ThhH, ¥, dt-
H-FH-HEOHS IO
X, W97 AA =X =T XD

, 0
TRE LIcHA 8-3+4+3 %, 15 6 17 18 9 25 6
DI 5ot " B.B.8%. (Dote, Time) A

Fig.10 REOERNK BT 5 BEERBRER (B
b, 195747 A 19, Indoor experiment of phototaxis in the daytime

20 HD 2 AHOFENLHLLD X 5 &, REZEDOEHRLNIL, DR LALFALVHREE S,

(2) HHERTHENER

1955 £7 H 9, 10 HD 20 B 30 £~22 BREERFRTCEVT, 20W FEBELITEHFRL LT,
5m LichIcBHAbRREED, #EHORRETIoolk, TOBRERWTH, @XEERTI 21k
WO TH%B, BT, 3HOERKERIL Tablell DL 5 THo,

Ticbb, HWHR5SHE (ZOBEE, 25URREBEASKRCRELL) CRELID D 56.6%
T, TORAE, @FHTCLLTRRCREIELLIDOTHS, T, 15~60 SRCKFECE L.
LOIT 30.1% T, ZOBFILTHRRCHLOTHAL, BRMELIELDOTHS, O@Eh 1M
10 BT BRIFCH DD THFE SO d DI 13.2% Thots,

8

B

(Number of adults)

S

a7 T8 19,
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Table1l. REOENCITHECHER GERED
Indoor experiment of phototaxis in the night
%E%?ﬁ? %%Fg?%%ﬁ
umber o y - [y
‘ R S A BRIBUR 15 SR 30 4 45 SR 60 H=t S0 5 =
\attiié‘ééz WPBHI EOBIBEOFHHED AR OEH TE 77T PR
\ the lamp 5 min 15 min 30 min 45 min 60 min Number of of adults
N after after after after after dult e ined
=E fﬁlj\ - releasing | releasing | releasing | releasing | releasing atg ti eraamglg examine
Experiments\ 70 min later
i ¢ 4 3 2 — — 3
1 ‘ ] 9 4 0 — -— 3 28
T 13 7 2 — — 6
? 4 3 0 1 1 2
2 3 11 4 2 0 0 2 30
T 15 7 2 1 1 4
Q 7 2 -0 0 0
3 ] 12 6] 2 1 — 1 25
T 19 2 2 1 — 1
Q 15 8 0 1 1 2
Total ] 32 8 4 1 0 3 83
T 47 16 4 2 1 5.
? 46.9 25.0 6.3 3.1 3.1 15.6
% 8| 62.7 15.7 7.8 2.0 — 11.8
56.6 19.3 7.2 2.4 1.2 13.2
(3) KHERTHENER
N
702y 4% [ 1957 526 A 24 B, XSBMPOEM(5 B TAHM
pine forest, 40 years
ELTER LY, BROBEIIFR B Z 1D
feledBE T H vy a BT L) O—FRic20W
275, ~) 5 3 p =
TN Y e e | [for|  HEEDEEREL, 20 % 20 5, W, EEO
M ThRn@E) | Torest, = M A
??Aﬂ:&%w ] P?m{g(amden 40yem5’ g’ﬁi\:ﬁﬂi 150 ﬁ?‘f ,:fﬁ(ﬁ‘:ﬁ Bﬁjt 50 m @&Ei D
CORStant ng fosme b, BEhLEXTCHFR L BERELL (1
; P
’ ] B L UMEORIERE Fig 11 ©L5TH %)
. ] hkk
wiewd || @ Haead || W LIFHEOSRE, 25 BE 14 FHRA KD 9.3
potato’gurden ., potato garden Sorests
40years %, 26 Hicl, 27 A7, 28 B 1BUBHEED 0.7
N % T, &% 15 FHHREO 10.0% SHHShk.
MmN N
& ¥ic 26 HICHMALES LI 25m OREMECH S
ad N BLEBEIRHET 7~ v 5 AR, RELTHD
i N
‘?erse‘r)' © POXRALI,
LAER « REOENR LOFHOFEDER, K

@ o AT The place where adults were released

O 21x7

Flyorescent lamp

Fig.11 BRAROHICHEERBBORER
The map of the field in which phototaxis-
experiments were done

BLAITERM - W% L TEEER R LiiHE
Wity Ffe, ENUMERATIO INSECTORUM

MONTIS HIKOSAN, 2, Coleoptera, (1959) i3
AETITKICRERT S L BT B, L LB

ERWT, 05 ERYAEOTBECILLARERYETSED, T, ThHDZ L DBHREDF
By LTRESME, THETOEROBMTIBIETE I,

5.

mﬂoﬁﬁ
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PR TIHE L AiEh ) ORBEEREL, ENTEEARET LICERRIZENIOT 74 A (1 HOLEH
@i\, HbENHOT 10 B, 5 30 BTh 5,
6. #E 5P
IR EEY 5 RO T OMRE, TinbbBEEDOM, TEORE, HEOEINE L L OBED K
BICE & CARENE Y LTI ELZATHR ) . MTENCOWTEhEROREERfTio%,
(1) EEgpmexl
BEINORI R 5% Iodic, 1955 4£7 A5 BARBAEMOIBALRELREL, MW 50 HERE

EY (HX 25em, & 17em OF 7 AR, & Table12. 2 B0 B %
FE R AR D) ?C)\%’L, Akt L7 =vetEY — 3WOxnpOsmon time
5%, BRERBIRY X BIbC, FROE 4 | . Time
Dare Lo > 0~6 | ~12 | ~18 | ~24
7 rm=YDEEXYAN, “hEx1Bk0,6, FAERX \
Block \
12, 18 D AER %, SEOEI T
LMD PRI R LI AT D L Z vk B - — o —
A — — 80 (| 52 (@)
L. £ofRL Table120 x5 ths, M B — b =] =
5 < A — — | 135 (9)| 31 (3
Tichb, ESAER T BMOMRET 12 gw| A T eyl @
~18 B DR R D%, IIErT 78.9%, OB oI A — — 163E14% 28 (2)
_ B — — | 8211 —
*_flﬁ‘f’ 80-3% BN L, “O\C 18~0 %Dﬂﬁ% IO/W A _ _ 122(10) 22 (2)
WO 11.4%, JRIC12.4% T, (ORI B - — | 5 2@
P Th 0~68,6~12 BEDIECH D, L1/V ﬁ *® 9 (2 gi gg —
(2) BEII - EEIOEIE - SRR w8 | B8 2| 2|
LRI, MECS SO g 10 @ 25 @hosio0y| 162013
WTHER T 5 7obdic 1955 4388 L O° 1956 4F -
IR OSEEH T, L Liidsh Ops%+  Percentage of 5-4(7-°>‘-9(2~6>806";’s.9) 126‘;’1.4)
oviposition ) :

TP DRRLT, RREATT 2~V HRE e oW, () OROREH
B CERMMEL, TREEELCBIEET M

. Note: Figures show the numbers of egg, figures
3 = r B
RS Tom, EIom DF 7 AJER (& in the parenthesis show the numbers of egg-

o) AR, @kt LTT7 = EEY clusters.
2, SOLRCENBHEEZLATDEHEE L e =Y HELXRBOERCAN, ChuxEH IR
%2, ZORHRENLIZDOFFADOHMTRGE L, YU EDOHETHERANNETHE CHELIER
% Tablel3, 14 DL 5 Th5b,

CHRHOFEFEBRND XIHLIKD Z LDV TRER TR D%k,

O 1 Iss o Rk

BT 5EHI6TE LD TR, LeLIRTRED Ncib] ROSWWTES . 20 150
IRRIBA AT B oI, 1955 4R 221 JRBE, 1956 4RI 189 BRI D\ T ote, £D#ERIT Fig.
12 DB THD, .

Ticbhh, BRLFENECOIFEEL I 1R 10 EOIKKTH DT, IIRE 2~40 L\ 5 EiC
iz KO HES % R LI,
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Table 13.

IR 5

Various records on the

20

w NN N
S VBN RBBRND

O 0O N O Ul WN -

P T e S S
aos W N~ O

16

®RE
Collect

TR
Copulate

40

15
15

2D

8D

®RE

ZR

14+15

19+ 10

2D

8D

®RE

ZR

20+

13

10

11

17

14

12

11

16

19

2

8 2 D(2)

BRE

ZE

1229

10

14

5°16+8

' 20]

14-11

5+10°11

®RE

LR

[o2]

17+18+9¢
10

47

®RE

TR

14+11

17

18+10+16)

11

5+8

6+9

28D

R

KR

22

13+8+5

2 D7

®RE

TR

5
101718

9e4+4

11

9.7

®E

TR

19
11+5
12-10

14+12+14}

13+8

20+13

1 Note: D....% Death,

( ) OhOKFTEFIIS Number in parenthesis shows eggs
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g - (1955 )
oviposition in 1955
10 11 12 13 14 15 16 17 18 19 20
RE | ®E B®E £7 3 RE | RE | RE RE ®E | ®’& ®E
TR | wR TR o= =2 TE TR TR TR TR =
5D 177
5D 15 9
17 20| 10 15
14 15 5+15
22-18 13 19 18
12 18 17-21 16
10 15 16
7+17+8¢
14 1410 19+13 14 20|
6 15 1414
8414
13 5 8 5
1717
14 20 22 20 16
15+9+7 15 15 7
12
. 10:710.], ., .o, . 11+7+5.
9| 5+4+10] 941617 n 76817 20 npooue21p e
156
10 6 14 8+8+3
129
5D 23 7+6
220 13-3-3
7+11
9.4 744 8
15 11 10

remained.



—124—

WERBREWERE F1207 5

Table

13

\ {Eﬁi No.
AH Date

2 D(1)

5D

D

3D

5D

D

3D

1317

e D@y

8 D}
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(>3%)
10 11 12 13 14 15 16 17 18 19 20
9 8D 6 20
148D
9
10 7 20+11-8 2 D(3)
9.8
54345 9 2 D)
3D S
2 D(2) 2D 10
10+16
3D
2D 8D
8D
3D
2 D(9
2 D(2)
2 D(9)
3D
2D
e D83

2D
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Table14.  EJNCEET%
Various records on the

1@ {2 No.
T 2 3 4 5 6 7 8
A H Date

VI. 14 ®E ®RE w’RE ®’E ®E ®RE ®"E ®"E
Collect

18 TR L=t
Copulate

20 10+13
21 : 1 TR TR ZE = TR
22 ) 15+10]
23 | 10°4+13-7 12 9
24 8D

26 8 12
27 4 14 8+10+7

30 15 744 10 6+ 10

3 6°12 11+10 9
4 11
5

6 13¢5 9
7 14 4 6257 6+9 11
8 7+8

97 117 11

13 10 2 D{6) 4]

14 6 65
15 11 35497

17 2D 97 7

—
O
el <)

2D
22 8 6 100127 8D

25 . . 8D

28 8 D6 8D D 2D

8D 2D eD
30 2 D(18)

. 1

¥ Note:D....5¢ Death, ( ) OFO¥EFI2ZFEIIH Number in parenthesis shows eggs remained.
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ek (1956 %)

oviposition in 1956

9 10 11 12 13 14 15 16 17 18
®RE RE BRE ®E BRE BRE ®RE RE | ®RE BRE
TR
TR TR L2 =2 13¢5
10 8D 262 13410
15420 7+5+4
4
10 10+5 14 1645
8:11+9 10 8D 744
5 7
10+11 11
16 11 9
8 10+12 5+10 1112 104
3D 13
9-10) 5 7
9 11+10 6+6 6
6464 10+11+9 8+9 7417
15+5 147 7
3D 9
417
3 4 9 5 10
5 7 10+7 6°5 6 10
8D 4 5 11
2 11 5 5
11 7
7 2D
2D
eD 8 8
7 6
5 346, 5
¢D
5.3
eD eD 2D
eD 2D eD
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=}
T

(Number of egg-cluster) 5 5% &
&

o

1234567 891011123141516171819 20 212223 249 26 27 2829 30 31 32 33 34 35 36 37 38 3940

HERRBWERE F 1275

— 1955 % (Years)
= 1956%

|

1 5B +52 6 57 250 X (Number of eggs per egg-cluster)

Fig.12

19888 d 72 b D IRRIE

Number of eggs per egg-cluster

BRER 1 BE D 2E SR %

Frequency of oviposition per female

O 1 EOEIPEK
EINIER, ERER

LTl 52 i &,
EH, BHChR5, 1955
fFiC 20 3H, 1956 i
17 BHIZ O\ T 2 DBtk
®E L»THD & Table
15 D hHT, FHE
SREIFNT 10.1 T, Th
R 5B R 4.3
Thote, s, ERD
Do EET3E, 2y
fEfdE 21 BT 18 @D
BAE 2307,

O 1 HDOEIK

EEINEIH
Frequency of | 3| 4 91011 |12] 13| 14 16 | 1718|1920 |21
oviposition
. 9?; 3 2 2
1 1| — — - 1 1 1 — | 1]—1
BOE
N“’;‘fber 1956 2| — | 2| 4| 1|— — 11
female | 3t . _ o
T;tal 1 2 3 2 5 2 2 1 3 1 1

BRER 1 B EIREL

Number of eggs per female

1955 fFFRE

=

fE{& No.
]ﬁm

1011112

14

15|16(17{18|19] 20

EEggﬂ"laidﬁ 71/187/220| 67(128[139 68|120 88]211/221}103|157| 208
ﬁgﬁerﬂiiﬁg 7y — 22 — 2 —| 2 —| 9 39 —| 3 11f 19
& Toﬂtlll £ 78|187|242| 67/130(139| 70120, 971250221|106|168| 227
1956 fEFFE
7|8 |9l10|11|12|13]|14]|15]16]| 17|18

W.
1
IH H Articles

EEgggﬂlaidﬁ 104
B fF oW | _

Eggs remained

e Tgfal B 104

s1 |64 | 101] 62 | 54
16| —| —|—|—

67 | 64 | 101] 62 | 54

74

74

117} 91 | 62 | 116] 82 | 111

117| 91 | 62| 116} 82 [ 111
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1 BHDOERFZD\T Tablel13, 14 b F LB L Tablels DEEhH THb,
Tiebb, 1955 FEOFETIIRLEINK 221, RAEIE 67, FHEIIH 134.4, 1956 EOFET

RS EINK 137, B EEIRE 51, HHEINK 89.1 T, I AMFEOHERL 112.9, BN
119.7 TH 5,

(3) EEORiM & ZzoMR
I HORBAENZATDHTHLKDB F TOHMEREE LicHERIL Table17 0 L5 Thb,

Table17. & §§ 31 M
Oviposition period per female

Ovip()%ﬁoﬂﬁpﬁodr?n days| 7| 8 9101112131415161718192021222324252627282930'13132333435
1955 | 2 - | [ -| 1| 1/ {12 - 1| -l 1322111

Num%erofgmale{1956 |- - [ -{-422--2--3 111
o2 A 2 a2 1 -] 8|8 s - 22 -] 2 4 1| ]l 1l {1

Tisbb, LOHMIL
At & h U DOEL D
D, 2HEOTHETIIE
bR HiED 0T 35
H, 38O L 0

= 19555 (Years)
30} 1956 %

(Percentage of oviposition) -4t 5 i

T7H, FHLT 1955 2

i3 20.3 B, 1956 ¢ £ _ ’_I '

223.7 ACh B, Eh, 4 |_h

64 14 HTRE LK T 21-25 2630 Vi -5 6-10 1115 1620 I;-.'zs l_2:3|—

6% #A (Date)

BOEROWN & € D Fig.13 #78C L LI i Sh
£% Table13, 14 % Prevalence of egg laid by the females emerged in the early time

B L7,

Tichb, 1955 FIC 20 EEHHEINI hvic 2,751 KL, 1956 SFIT 18 MBS HEIII i 1,603 %
%, LHZLOEPRE O TR LD O Fig.13 THo,

COBE, EROCELEINE, 68 16~20 HZ AT, 7H 26~30 HZARKbY, 7A6~10
HZANAEEL DTHREET LI,

I & 2

FHREL, AF A OLSBENRPREYRHE T 2EBER L 5 50, 1953~1959 FO/M, Xk
L CHERRBBIAET S - SRR EREE A - MM RIUKILBHC 3\ T 7eofc £ HE T2 #E
T, TORKRYENTDHLRDOLS TH%B,

1. AF AR IZHEET, ZSERICRWT 1897 FRFTTREHKIN TV 572, 1950~1957 F 0
LTI, TR X AL L R0 —, BI - Y - AR - RE - EEE L O OB IR >
T HYOWELXRIEL, TOEBEDELIBALODH %,
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2. RAOMEMYIEED OWECLBE, €31 - IH e HTZV 2 THTT e J Ry e AF « H
77 e/ Fl¥Thhb, . o : .

Fie, EROEHHS X ORRMCABRIARE LIHEL, ZORNCHDEEHOF Y e« 5
Fe2FVVLeaFT 7 VRELREINS,

ZDEh, ERECECTHRELCEENTIE, #RULCAEESEHOE HsE - ~ VR 16 8-
AFPAE e/ FR6ELFEFA~Y 13 BBIVRAY 29 REEZTRTHEAEL, TOEFECK
THEHDEBI L 5 Th b,

3. RAOKER, $ERCREALYATRCERT S, KRERCIERLZRL, SERCERT
B .
4 SR 6 ATA~7 ATAOREFORET, &E 13 B, RE7 BThb, SR FbD
T, BEAEN 100% i\,

5. SLBHICET S 1 HLNT, <OBIIL0~6HIRLS<, 18~0KATICK o Tt
8, INERL DB, ERCERCEAT S, o

6. PHROLEBFIMILEPT, WEROTRSE . Tk, FEOEEMOLEOFCIERL, 0
HEOHIT 1011 Th 5, ’ -

7. HERCRTDYROBEMNL, R LEERMESSD. b, S22 (95)
CDFRTERE 5~7.5cm KARLTWch ik, HF1EOBLEZ Z Ty, 3AZAR 2.5~5em
WERAL, BRI AZACHE~2.5om T EAL, F2EOBLET, WHEH0s Ax oot
JBRERT S, ,

8. XNEXDEBBEFILBEPOME~2.5cm ODBREDEL, DOWT 2.5~5.0em OE'C*&D, z
XY TORITER LR\, - ‘

9. WHMEREIIIEN LBAOBBRCIBL5H 15 AZH2bIRLED, 5 ATAZ ARIZEDOKRER
#Hbh, 68 10 HZARETT5, o, IREHEIKIR-IOT 18 H, HRIE DT 11 A
HELE 14 BT B, v |

10 REOFUES L O T,  FOIBLE L B ORAN TR ORI A B ES X 0%
REBOBEOKERLD, X6 A5 BIALLIRTED, 68 20 AZARKTT S, i, ££L
TR 30 BZATH B,

1. REOBEFEED > b, HCERRA - BT « RAR LOTREENIKRD L5 TH S,

(1) \ABAXSH 30 S2 17 1 30 AEHELTLER2RAL, B+ B:LEBAC, B
EROLREM 1IN L, W 2.4Thh, FRERRICEVTIZEM1ICHLT, RHIZ5 Thb,

(2) $ABICRIFEE R 5 BENL, 15 BoAnBIZUE 52, BAMKINL 19 500
20 55’:73?’6’53)60 |

(3) ZRWINIHIT - RIEBH LT HIBLLBLALALT, 4 BIANL 2KBIAETTH
%o .

12. BEOSHEE LUENIEC & b0 TR ZHED T AR, R X2 THRbh% D Th 5,

Thebb, SHIREN GROEENRS) ORBOFHOBAC L DTOE B Sh 5 HERNS

<, TOXHFEHEYEZTHEAR, REEBAORMENL, ILLIFRFHECANMBLOT, £0JK
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M LOERR L 2EAT S, LALEE 1m B EOFBERS IOCRROBEIE, 0I5 o
s, i, BEMEOLERARD FMCEENRbhiw o 21X, MEEAORMIES L bR
DR 5 BRI B Tl 5 5 by,

13. REOEDEMHIC DWW TEN L FNTERETIO, ZOBEWThIBEERTA, hiph
BREBEOVD DL LTHEEDHE S 2, Thi CORRBM CIIHETE L,

14. REOFMIX 30 HRATH %,

15. EIBFIARELEAROTORE, THEORE, +LHEOWhHAYXOBEORBECE LT
AfTinbh, ERMAL 10 BRI E LD TR, 1IOERM T &bIUE, BEROS MY <
IRAETE D,

16. EROEZIZENTHELC, TOBE1HEZ0~68, 6~12 K, 12~18 B, 18~24 Bk 4
K4 LU CERELUIERIT, 12~18 BRI BAT, K 18~24 B Th b, iDRZICIZ X D T\,

17, 1IMOINREIIRS 40 K2 L&D 2K T, T 10 RANTH 5B,

18. 1EROENEHIIKS 21 H, &P 3ET, 5 10 EThs, ¥, BENIEFEHERL AR
5 rind, ZTDRHIFY 22 AMEET S,

19. 1EOMEIIFIITE 113 KT, AiiFit 120 KRN TH B,

20. B R LIcRABROEINT, 68 16~20 B AIIUED, 7H 26~30 B Ai#bD,
7R6~10 HZANREMTHS, ELBOBDOOMEILOWTS, FRLA X ) eRWHikichic % os
BN RENY 5,

21. DEOREND, FROAFLRLEARIC Lo TReE Fig.2 X5 Thb,

X 3

1) fER T R LB, HKEFHR, (1956)

2) LEHE= - FAE—  BREROEB LBk, (1943)

3) HEHRE ! BAAMRBENETHNEREURESRES 1 mHE, (1919
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Plate 1
A. RH Adult B. X7 ¥ Pupa C. $H Larva D. J§ Egg

Plate 2
A. RERCXB7 7=y DRE Infested needles of Pinus densiflora SieB. et Zucc.
B. Rk be, +DRE Infested needles of Chamaecyparis obtusa ENpL.
C. RER X BAFDRHE Infested needles of Cryptomeria japonica D. Don.
D. REIC X AREMORIL Infested leaf of latifoliate tree.

Plate 3
A. SHMELE#DOYHE Larvae immediatly after hatching.
B. 11 AE DY H Larvae collected in November.
C. 1 BEDYH Larvae collected in January.
D. 5 AREDYHR Larvae collected in May.
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Studies on the Sugi Leaf Beetle Basilepta pallidulum BALY (II)
Ecological studies
Jir6 Naxkauara and Motoo Oxkupa

(Résumé)

This is a report on the survey of the ecology of Basilepta pallidulum Bary (Sugi Leaf
Beetle) conducted chiefly at Kansai Branch Station of the Government Forest Experiment
Station, at Takino-machi, Katd-gun, Hydgo Prefecture and at Yamashina, Higashiyama-ku,
Kyoto-shi, to obtain the rational control methods. The results obtained are summarized as
follows :

1. The damage by Basilepta pallidulum Bary was recorded so early as in 1897 in Mie
Prefecture. According to a survey conducted in 1950~1957, fairly serious damage was caused
in various districts i. e. Kant6d, To6kai, Kinki, Chigoku, Shikoku, Kylishsi, and a part of
Toéhoku and Hokuriku, but not in Hokkaido district; and the area of infestation has been
extended year by year.

2. According to the survey by the writers, the host plants of the adult were ‘Momi’
(Abies firma SieB. et Zucc.), ‘Tsuga’ (Tsuga sieboldii Carr.), ‘Karamatsu’ (Larix Kaempferi
SarG.), ‘Akamatsu’ (Pinus densiflora Sies. et Zucc.), ‘Kuromatsu’ (Pinus thunbergii PARL.),
‘Sugi’ (Cryptomeria japonica D. Don), ‘Sawara’ (Chamaecyparis pisifera Enor.), °‘Hinoki’
(Chamaecyparis obtusa EnpL.), etc.

In a large scale outbreak in the abovementioned planted or natural forests, broad-leaf
trees therein, such as ‘Natsuhaze’ (Vaccinium ciliatum Tuuns.), ‘Nejiki’ (Pieris elliptica Nakar),
‘Mochitsutsuji’ (Rhododendron linearifolium Sies. et Zucc. var. Macrosepalum Maxino), ‘Konara’
(Quercus servata Tuuns.), ‘Kuri’ (Castanea crenata Sies. et Zucc.) were also damaged.

A feeding experiment was made in the laboratory on the needle-leaf trees of foreign
origin, namely, 5 species of Abietaceae, 16 species of Pinaceae, 4 species of Cryptomeriaceae,
6 species of Cupressaceae, and those of domestic origin, namely, 13 varieties of Akamatsu
and Kuromatsu, 29 varieties of Sugi, and so far as the test in the laboratory shows, the
leaves of all trees were bitten, the insects seeming to have no feeding preference among
these trees.

3. As for the biting marks of the adult, in the case of needle-leaf trees, the leaves are
bitten in a groove, and in the case of broad-leaf trees, they are bitten in mesh with their
leaf-veins remaining.

4. Regarding the incubation period, the longest one is 13 days and the shortest one is
7 days at the temperature of Kyoto area from the latter part of June toward the end of
July. Hatching rate is excellent and usually reaches almost 100%.

5. It takes less than 1 minute for larvae to hatch out, and the largest number is hatched
during 0 a. m.~6 a. m. and the next largest number from 6 p. m.~0 a. m. Having got out
of the egg-cases, they burrow into the soil actively.

6. Larvae live under the soil and are often found not only under the infested trees,
but also under the nearby grass. These two places are in the ratio of 10: 1 in their larval
population density.

7. Vertical distribution of larvae under the soil is closely related with the growth of
larvae. The larvae, living at the depth of 5.0~7.5cm about two months after hatching
(September), pass their first winter there and come up to with in 2.5c¢m of the surface
around September, and there they pass their second winter and continue to live in this soil
layer until the pupation takes place in May. )

8. Most of the pupae are found under the soil in the layer at 2.5c¢m depth from the
surface; a smaller number of them in the layer at 2.5~5.0 ¢m depth, and none of them in
the deeper layers.

9. Pupation period begins, according to the indoor and outdoor observations, around 15 th
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of May and ends almost entirely toward the end of May. The longest pupal period is 18
days, the shortest one is 11 days, and the average is 14 days.

10. From the results of the indoor observation and the survey of the seasonal prevalence
of adults which was made at Yamashina, Higashiyama-ku, Kyoto-shi, seasonal prevalence in.
this district was made clear: the adult begins to emerge around 5th of June and ends around -
20th of June in the laboratory, but it ends around 30th of July in the field.

11. As for diurnal activities of adults, a survey was made especially of the feeding,
walking, flying and copulation activities, the result of which is as follows:

(1) As regards the feeding time, if a day be divided into two, daytime and night, by
the border-lines of 5.30 a. m. and 5.30 p. m., the number of adults feeding during
daytime and those feeding during night are in the ratio of 1.0: 2.4, and the amount
of food consumed is in the ratio 1.0: 5.0.

(2) The walking and fiying time begins from about 3 p. m., and its peak is between
7~8 p. m. or thereabouts. .

(38) The copulation time, being almost the same as that of walking and flying, is between
2~9 p. m.

12. The dispersion of adults and the spread of damage incidental thereto are caused by
flying, and the following deductions are made from the results of indoor and outdoor experi-
ments and from the observation in each of various infested areas. That is, there exists
strong possibility that the dispersion of adults is caused by decrease in available food for
adults (in the forests where larvae live), and when dispersion takes place, its direction, area,
etc. are affected by the meteorological elements (chiefly by the wind) in addition to the flight-
ability of adults themselves. However, if the velocity of the wind is over one metre per se-
cond or if it rains, such dispersion will be checked. And, might it not be related  with the
flight-ability of females themselves and their habit of laying eggs on the surface of the soil,
for the damage is not found at the upper part of the matured trees around the infested area ?

13. In order to find out whether the adults show any phototaxis reaction or not, both
indoor and outdoor experiments were made ; the former in the daytime and the latter at night
with blue fluorescent lamp. In both cases the reaction was positive. However, the writers
are not sure that this result is useful as one of the methods to control these insects.

14. Life of the adult is about 30 days.

15. The eggs are laid under the infested trees, among the fallen leaves, at the roots of
the undergrowth, or in the cracks of the soil, where the relative humidity is comparatively
high. About 10 eggs are laid in a cluster, and after being laid, the cluster will be covered
with a secretion of glue-like substance.

16. Survey of the oviposition time was done in the laboratory. The largest number of
clusters was laid during 12 a. m.~6 p. m., a smaller number of clusters during 6~12 p.m.
and very few clusters at other times.

17. As for the number of eggs per egg-cluster, the largest is 40, the smallest 2 and the
average is about 10.

18. Regarding the frequency of oviposition per female, the maximum is 21, the mini-
mum is 3, and the average is 10. Average oviposition period is 22 days, due to the fact that
the oviposition is not done every day during the period.

19. The average number of eggs deposited per female is 113.

20. The females that are among the early hatchings begin to lay eggs sometime between
16~20th of June, and end laying sometime between 26~30th of July, in the Kyoto area. The
peak of oviposition is around 6~10th of July. Thus, it is perceived that each female has
her own peak of oviposition, although it lasts a long time as mentioned above.

21. A diagram of the life history of this insect, based on the abovementioned data, is
given in Fig. 3.
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