1976

v A AL MY T T TG

o BRI 2 0%

Kimito Furvra @ Studies on the Dynamics of the Low Density

Moth and Todo-fiv Aphid

Populations of Gyy

--Analyels of the environmental resistance factors

by artificial host increase method -

R Y A

R VYA FT

fr { WIE AR A 6/

For. Frot-

L7



— 2 - | #

SRBEPTEYE W eE

T ¥ o

WAD S HHAE R LT 5 BIEHO LM
STNAEHEEEA SN, EAPIE O
ZOEBOMHESASHEENESBVEETRE LTOADNRETHL, AEE
B UTOLLHOBOEERTH - T, CNOIRDOTIEAMC, H50E
CHIEAEL SN THE TS, SO EHZ, EOEETRE LTV AEOMEE, HHES

LTHERE UTERLOMZ 2 LG4RS, BRBKEACHEBESARBL T ENEL, L
L, BLINOOBNEETRELCOLIMMEREI I » 28048, I dossd: UTHES
WAHEBDEDY, CNSOMOWL L DhBEICENEETCRET AL 3 &b, K s

BRERBENSHELCILICELHA S, METIWE, 00 {DEAART DML S
RIBOVEEICHAZNTO 215 0%, HEDE

SR LT3 2Tl
WaoT, EOLIWEHBICE - TRUFEREDEENEZDLS K BT EOHh, HH0RENE
OEBERE UTHBE L X5 1)

SRR R T A TR, F ORI S A DO E ORI IR
HiabbTEERLDTH S,

OFE

TR, Uk

ECAT, MULS WEOHETIRE LTOSBREENTSH T, TOMM, H5 RN XU
BEIER A OBL L 2 O OMAI 51 2, BEEOBENLELOES S 5B OhoMaH
S EDND, b EbRENLLORT CEEBLZEDRNETHS D, TRHLE, FlizLoMm
EOE OIS BNEBICELNLTOT, Bl 24 EXOEVEEORE S BN DD TOENE
EORETH S, H2EHE UTHOBETRET 22 L bb 508, MERIECEHE @kﬂfwéﬁz_

DOVTOBEBNEEOIRETHS, CORESERAEE (atency) SN LD TH L. #3 EBES
BEBARL U M T, BRSOV TORENBEE XN TOANRE NS bbb 5T, 20
LTOWABETHED, COXEI, FBLLIINENRETRELTOALDOTEE -
RIS AREDMERBNEA L TNE:0&EbNb, NS

ETLHIEDEEAEIOE L OB LS IERE, BELKEOHE

Q\‘

\)‘

¥

DL AR RE UTEZDABRELIAERVEOTHS, L, 82, HBI0MOMEI
BEGHFCELOEGME THEEBERREL N8B 50T, BENTERELTEHYTE
BRODOTHD, INOLOBOEEIFMENEEICHEINTOIBBSHE O ILRE, 1208 LI
HEbNA, FOFEEE, BERBOEELRD
B o N B IIE
it kST, RO 2, BiHE

WEIOHP L, B 1OEADE
BOBEHHBRRERALT 00 THY, BRI, H20ERBROERICL L BARBEOBLREILLY
HESUBRAP LT LOLLDTHA D,

Plloksie, BHOBKEOEEME R ThBORY, Tabbahld, BERBEOEEDN
EDESRKLUTHRESN, T2 E0I I RERIC L »TELEE SN TOLEHLMCTLC L



MNicsousow, 1954h),

O
SV

YVolre

i

(AN

¥ \'u’—, ‘

AN ARG




92195

TR B O o A TREEIE Y

A S D
GEH, 1968; Frawvers, 1971),

A LTS, Bl
a5 A, L
1953; Arwar and Sprur, 1963;
WAEWR L LTHET 5 2

D7 DI, 19404

KMo L B F RO 1o D DA, & AWV RR R B A

Pl DTS IR0 AR IR L7 B R B A TR A BEICDOTR,

PLASE D (B
WS,

BTG, 2410, 779 hvk
Dizox, 1963 Bawks, 1968),
ik b, A

I Ricnaros 23> ¥ 0 F 5 9 Pieris rapae £EOFETHALSOTMAT,

A et Bk

b, BRSO

FER TSI B B . Dk, Cuark (1964) 12 Cardiasping albitextura %17 ez mAL,

L AR AEEE Ui, $ 72 Nansor and Mozrris (1964), Turwocn (1969), 2 4103 Morris (1972)

B

L3 & NFAL Diprion hevcyniae, Bupalus piniarius, Hyphanivia cuneq {0

LT D, A R ENOFIC W, FNERO BINCE » L HET

RN TE, L LENs, £2To0ni onkBiidi FELNEBOEDIED
SIOREER S b0 &

CHLRWRIE < ey

T4 DA LS T

HasR <

kL, FART

R I S A R A EARY S LT Bk

ELEGOTIREN T B

AT, WHRFELMD MIRE

Wk Ay v Dendrolimus spectabilis 7%

EROFEL, NEETEHEOH B Sl

Plr XA, BEIEROESIEbDLEAS  BOIZHE 2002 1B HRE-
ENRRET ARCERERET S, B (1967) B46%

SR O MR O WD HE LT

XNARETHAH &I

TR
ERCTE T B THDL S P LG E > InA

HEDOTHSTERELSNLIEDMNES

RIT & 2 BE UKL & JET B AR 17 AT 7

wanid,

ENERATHCENEF L, LORBICEsy - VR &

¥,

< L CHEREOUDI R E LT BERI T O Lok
TeHEC BN OB RO HIL I, BRI LT DU IRA Sivio N E03:4 3

W, BARDN

TGS, IELE LTHEEA DT S

M3y

Lo AT, R
. l/)“ (l” s
AWML ST ABRTRE D LWl { FEl

TN A

LTWAETEAD, Ty, TDES




P Lymantrie dispar

15800

damags

B
Q0050 » . N
v (i, 18675

Tre are

| -
| 200

200

&
&
* yd
X, 5.
Y SE; 58 o
& > Lol
) T 5 @

L

The annual changes of the area The annua s of the area
damaged by Lwvmaniriac dispar in damaged by Lwnestria dispar in
g » = & o 5

Haokkaido, Furane city 2ad its surroundings,



— § - o

RBTEREE W27 E

HE R S, 1950 SFR DI DI A I T4 9, 00015, 000 ha O

bRy A AT T ORI LB OB B o E b B3 Y

T de Lipl, TOXDIWNF=Udd7T 73

FRADRAIE S HHA, BIMIZE TNICLPERSR SIS, By 2

SIS ST, EMHICE TS b Fevd 47T 77 ORAE, MRO¥ 3 oRlE
FL, ERIWTEELOR

ThEHiIT

& 1 B g

WisiWn e &,

TNACE PNV et LAY S
BOMIED Bk A THY - WO TR
AL D S

Sl

lo K

)%

%

-

ctine MUTHERORAER j”:/l o

EHETT

0 =44 # (Lymantrie dispar)

PN *: G P B e

RV = PO i

3 n
X fcdhTHY,

KBS b oL

Fh, =, ARV, L& NV H, VS, Y

B H & D,

- 75 A KSR A5 L B

DEEASE 2~

¥, AYNLED]

1A
[fay=2

7w BHNIE Y TR YN, M

DT 4 2 4 FOMRA R L, B

DE D, wA A KD
LRI, 09T LG R

DRI R ITO A

JEYIINY: VAL IR NOP:




6710 57

W ABDD

HAPBES TS, badb

1962), % Oflor K

o kb

2. KEW®OH T AR BT 2BBER

2-1. BEMWL X CEBOHBE

Mdp oi me study area of the larch planta
tion at Enjudaira, The plantation is sur-
rounded with natural forest.




AP vy

Table 1. # 5w Y ATHICEH 274 744
Summary of the procedure of the experi-
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Life tables of the experimental sub-populations of
Lymantria dispar larvae in the larch plantation
(2 nd instar~full grown larvae)
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Life tables of the experimental sub-populations of
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Table 4.

Summmary of the procedure of the experiments on
Lymaniria dispay in the birch clumps
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by Sturnus sturninus,  The released
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209-1) and 25 on B2 clumps (208-2,
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The mortalities of extremely low density
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The mortalities of the larvae of Lymaniric released after 250 larvae had been predated).
dispar which weve caused by Sturnus 213-1, 212-4 were released after 50 larvac
sturnings,  The released number was 250 were predated.  218-1, 213-2 were released
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The survivorship curves of artificial-
iy released Lymanivia dispar in egg
stage on larch clumps.

1963), =4 A Xy
i R

LD e

Thbb, hIwy e

wA DL, v A g AU B LT S Oh 808-1 K, 30321

- 083 949 -

xﬁ" PR




““““ 26 — WHRBBR BT % 27995

2 inA Sh f: B ey, HAHDE
it ’ﬂ/{, L,J

Table 7. < f( 2 /f jj‘ 7)) y‘pf §

7 1 “’"0’5! A)“’)Ql %’J,, i'UJ)
The number of the ?nu instar larvae of Lymantria dzu};m on a larch
tree, and the percentage of number decreased from egg stage to 2nd
instar larvae on the tree on which the eggs were placed

4.

ook (oA s 3wy
Trees on which the egys were placed
1R
s
Na, Qf 1 000 200 2, 400
egER ’ ;
placed
onatree
I ot : PR TN st e | 2 BREDH
B I N AR 2 W . e fﬁ]g{;’{};ﬁ Wb
SRR K No. of Znd instar (ﬁ) No. of 2nd instar (%) ’\I ot (/)
FLRR larvae on a tree % of larvae on a tree % of | * ’?hg o/ of
- fe- de~ e
Exp, ae & . instar de-
No, Max. | Min. | Mean (,il;z(;;smg Max., | Min. | Mean gl{\%asmg larvae | creasing
(Mean) (Mean) onatree
301 62 220 38416 96,2 11 4 83 95, 9 - e
302 39 0 22440 97.8 35 0 14416 92.9 92 96,2
303 41 O 19425 98, 1 16 o] 344 98,5 | —
312 60 — 94,0 . - -
304 446 328 312:441 62.8 55 12 83,01 -
305 172 64 1121464 87.9 20 4 \ 93,8 e e

Table 8 =4 w4 7‘1‘"7}‘»*:) WA Sk 2= BLOEDMMOA 5wy
BRIV A 7 =80 Wbk A v A HO 2O S 1 5]
iz 0o %- L7 e SRR

The number of spiders on a larch tree, and the number of
spiders per 2 nd instar larva of Lymaniria dispar on the tree

R
Mo, of eggs 1,000 200
placed on a tree
7 ® MM A Dims 7 =M OE R O Yl Es
% B K No. of spiders /’: O g EE 7\10 m‘ spiders WA=
O on a tree No. on a tree No. of
- spiders i spiders
Exp. No. Max. Mean Min, per a Mazx. 1 Mean Min. per a
larva | larva
304 L] 7.442.9 4 0.02 47 11 0.79
305 148384 2 0,04 8 1l 0,38

Dy BN T eUNETE

O (R & OBIRE 304 X, 305 K20 Th iz (Table

DU hn

Jid

DU MABEROT, #EO 7 2 OMRERERE—-E LA D THES IS

S8 SR s 208, 301K, HH W 303 K

{, ZRiEEY CHIREN L H D S EDIEY,

DL U2 305-3 KIS, 301K, 302K (i bd

2

)ﬂ?b\/)(__”\?fﬁ/f A m“j‘v{jt/3> ‘:ij};{—l\

IR BHffi 1 d WO ARV ESICELR



g &

% No exg was placed

s

1Y ang-a

Lok

o, nd instar
on oa tree

Max. Min, Mean TN O

:

‘

[ O
25 G
o

(A

yoE i %

No. of spiders

on a treg

Mazx. ! Mean E Min.

spiders
per a
larva

121

-
[ 4

TR &5,



RIS 27995

00

Fig., 16 993 1 »Himz &4,
BEMPLENI<A =4 Hih
el /\‘”/)N’} Lt 3

W3y

The ‘survwor%}up curves of artlﬁcml v re]eased
Lymenivia dispar in egg stage on larch trees. The
larvae of dotted line were protected from predation
by birds and spiders, and others were protected from
4 predation by spiders.
b § e § ey 5

month
1000

Fig. 17 HoOH L2WD r— Y OPETDY 4100

4 =4 5 DY 55

The survivorship LLJI”V(E&» of artificially released ‘;‘q_ '

larvae of Lymantvia dispar on larch trees, 303-3, +°

306-2 were protected from predation by all kinds

of birds, 306-1 were protected from predation by !

large birds as Sturnus sturninus. :

=1 6 [

maonth

THREE, 2RI
303-3 X (2L, TOf
hER, BEAZELL
HREER S LT 5 2 &

Lo I X AR

Tisbh b, WA S 302 Ko dhdug,

DI Koo Tl dd

DOHNTNEY, Ky VIR — Y53 hs<
ke fad 5
(Fig. 17, 306-1 X, 306-2 ). $7/, 64 LAICIE, XA ADEBT
IS, TR OIE T Ly F

C& IO,

DG D]

YA EBHERI RN S,

AR AGI9TVAE, 1972 TR 6 Hp ) 5, 19744105 ATHDP LoD B 9 = v BRI

ShlEfded 5 & 2 ARl i, 197246 H 14 5

R LT ho 93.9

B2 HETCDY A AXA BN KEZOEHD Yy — JDrD b
(306-1 XD D 98% HUET- Lz, Linl, RXADANIZN — DOt % 306-2

WH L TOIR, 6 41 14 B L

KDL 2.5%

L

%> 302 Kiz B R ED AT R X AT LA

FIC LA O L

NHo 1HEED O AL ACHREN/AI03K, &2 FIULAXAD 2O EBHIC LA %%

b7z 302X

T, Ak UTnde Lipl, 3EFELIRIZA X A1 X A5k
i 7s 801 LT, K ARTEE IR 12 &, e
A H O RO B ER L X <q7 A&kl — &g AN A B,

LHIC & 4
55 (ME46 38, M 3981, 303-3IXT

B A St i 70.8%, b B 85
2 2EEED 73.3%, b 448 (ME20FR, HE 24 O A=A




NORBUPH

< bt 1y
S Bl

By (307-11) Wk

e (Fig, 18)e PE5 4

Perosniage

400 600
e or each day

The mortalities of different
instar larvae of Lymani-
rig dispar on larch trees.

The mortalities wWere The daily percentages of mortality
caused mainly by Passer of different instar larvae of Lymaniria
monianus, dispar. "The mortalities were caused

mainly predation by Passer montanus.



RIS 2795

3086, 3081
§ 80 3084 308-2
3083 %
S 3086
= &
308-5 o H Q\
3 |
; 308-4 Y
g D082~ K 308~
= 20k \ 308-3
5 0 \ Y I s ey
5 p——— FEEE 93085
" . " ' o -
4 1 0% &
z oA 6 B0 6 300 a0 800

Days after releasing et . ‘ :
y,] < o w’ # Initial sity of larvae on each day

TERN BB B
&iﬂ)%‘ Fig. 21 WORILE <A <4 #hdh O HIHLhh;
T,OD’ A;% 2 AN X 7\1 Hud“”*gL:%L(/?fW]w
',/{:“h[:@ﬁjf}, . ¢ dife fi The daily percentages of mortality. of different

-e Emora .1t.ie£ ob Cr(‘? e instar larvae of Lymaniria dispar. The mor-
star larvae of Lymaniyia G L_S jfw talities were caused mainly predation by Passer

on larch trees, The mortalities o N
N ) montanus,
were caused mainly predation
by Passer wmontanus.

EHbhNS, TGRSR (B07-6 K) 120 HE
PR Y LU SIAYY TIEENT ke
S THERIA S L NS B EBbR

S
#% 3 R
SIHESNTED, UK
SRS

ESOGHTHEEL LT, #F
B OB A
v AT A HEhE, BISABBEERO A X AL THEINRD
B (307-1 K, SEER (B07-21K) & 4
YPHIABRME T LT, HEMETS 2 & 224 OEEEH
LB AR AR D IE AL, 24000 KBSNRR

o)
EECR T LD EELILS,

L or 2o 4l
BHe LTAHT, W

5 TCH 5 (Fig. 19,

DEBDLNA, 2 E Y,

(307-3 X3 14,
AV ANE

3 73’(,'27 % 3 T ;:J, A A ST ,13 Oﬁ)ﬂw“ /b‘

At O MDD SR X D S B

S 1974 AT & EM Lo (308 B,

ST D . T O, 307
/JT “/ ~,-

PR, EE T 4 W o AV 100% O ek

85 ML YA AMAL LS L T

7o (Fig. 20), K% 5 1l i <
ERIL, 78
DEFHRBELEALERBOEDITHL, § pL SEREIHET AYE
SO Y g {8 DR ERFE UL D IEH

NimbOrELNA, 1 BH 0O

LI TG Ty, PIREEE - OIRD 5 BEHREED ¢
BRI H DN DI E T 100% D i

14 g
ﬁw} ;ti LR

{%

X, 308-5 KT,

B O AR RS U2 0 2 DR

Pl E S80S, 308 RICETA2MAORBERD L AREDTHEA S s b b,

e

MEGEOWANIE, HROKS SPHEL &R FKaLLs0 BN s, &5 UTEHE



e 0% 1

g 229 mg,
320, 000 mg, 308 X
ST 08 X

a2, 000 mg ()
307 [0
82,000 mg (g

N

i 89, 000 myg (
3 lvm/‘j

LR AN Tn A T ANGE,

Hu vurvwomivp curves of low der
populations of Lymantrin dispar. Dotted hnc:, are
the larvas which were placed on the trees after
the larvae of Lymantria dispar were predated,
and others are the larvae which were placed on
the trees in other pari of the tree graden for
the first time,




— 32 - s

SEVST L 279 S

LEMUT20MA SN eshl, SRS THOW A SIS HOAFMRTE L. B L T2 i
Sz dhdud, HEEENIICEROW AL ZUTHTE L. LivL, #3vvEREDADH T v VI
DA BNARE, BEAETLT L TN, XX A DRENBE SN TOIERIC, RLLSE

SERTOBA DN TH - Th, RAXANCA A FHBRAERE L OS5 & BB
LT, WAISNEMRERLLLDEEbLNG, VI BRI B A EBEER, HEROCAhLE
LD THEVEETEA LT LR,

c"

AN THEIZED TN EEL NS

5 0 o &

fIZE, 55 W0IEBEESND 4 A FOEFITHEHIBIC BT, 2OERSABELALTE
HTEROBEOENBETLABELTORL L ENS L. TOXH BRI ABKIC O NE S
BTHED~A =4 FORLEAL SR, YR, 20T LTLEY, RBETHEELRTT
T, S0, £LLOEBHITEOTE, WHHMLORE RS R SN,
HTLpRAELEZTOED LRSI, £
DGO 12, TRHRECECEZ 358N ED, CORDIT, AbLicdho ks (00% 2Lk
B35, AU I B0 TLES L ETH D, &D LTH UMD RESE, B8
BAEETEND, ERTaRELTHELHOBBETRET 25088 0EELNS, bbb,
A A HOBIIL 400700 RIZ 6 55 DT, HERBICE - R ROFCEMENE S, BRI
ABICHMT A 6D LEE oMb, B, £OXIUKRIIIZEN T, &My — Y& hd TRREDE
AT T2 ind shtov 4 =4 FOKBHRIE80% DL ED AR THES K
EHUBEoaES oL, BERRLE oo SELRBRBERIKENL TN 60T, Wit
ROFEEEESUMA SN EARI D REPICE LRI LD LM &Nz, CDEIA,S, Ch
FTHHTE 281> TOAR &b
59, BRHEBBENAKEDALDICELDTENEETUMBELIALVEDEEL LN DG,
b O KEE, HAVREAMORKEED 32 AMTE4THA
BHEER LELERERD H 2 TRERHGL D THE 0, KEE
Fe A B AL L, BAVE HTIEIED 5 Ak Lk

PEAERORBITT - LT, B

fi

B L7

BHNZDRMA SRS DS, BP0 REK

HOMMTIE, <4 A HRODTHEARBED LD

0, &2 WIS L E0B 508, 7Y BUC X B AEDH
01313 & A SHB S LT 0, SR I K B RO T RIS
OFLOBRIIL, HHEE20 AT R

GESTI. &b d, BABIEBDHT A ba

qu ..c))

POOERITIE S - 700t B9 =y RN E V3 4 Vo BIKO G IREE L BOER - LTy,
B 5w R OGHII A X A, VA VoRBEROGIIT o A2 FYICE > THiREN L 2 20580

wire AL, A I YEEBRMBERIOLL, @47 VY SERLTSY RS TRIZLM RIS
Bo L LIEHID, 1R ARRAERL Uz, HA0nEMAeT SN DS

GEHL < /NR, 1978) B0, w4 w4 HOBERE L CRINT 2 O TRV LR S 10, BRI




O T, bWk 2 s Ao Choristoneura fumiferana 13

(Mozwis ef ¢, 19583, 7 A ) & vow U Hyphantvia cunes 135 {0

N2 (Ir6 and Mivaswera, 1968),

Lefz A X AL,

Do, TALSO

AT A LT T,

Do

SAlEhm k0

Y Ay A

AV

\[‘R“uf)u MY

3-:71);‘%3 é Cm

Hassern (19663 O 5
1958, 1966 Tuwpsrery, 1960; Morris, 1863), 35 v v ALK

5

Lt A K A B




----- - 34— SIBBBTAE 5 279 %

BPBEOEE UTOREZHET 2 URORERE, H50RBIETAUN,LVERTHL,
DEGGE, ChoOBHN A A TOBFEOHECRBRRICHES - THA LT &, BHVREOEERE

Flid BIEHED 5 bOEB S DY E 74 A FIMT 2 28R A 5DTH T, BEOEHSEOELE

it

ERD MRS N LORBORIEER, BRI THAD, £ RS H DA, B A O
ERS 72 D OBED FHRBICEMDTL T, METhHEZDO I BEMEZD SR ISHOBEEBO%
EMENEETH - Th, BAFEORINIEOIB U THOEIERS 2 O st —H, B
ORI, sigmold TOBIBEO LA 2 26 D03% 4 &S (A - P, 1973 Tinssresn (1960)

2, BHORAEHEEOBENL ZATE, BOBRLLHOMIZ DL 20HOBHOMAIIEL, S LE
ERE NS EZ0EARAMICERT A, JOEBBICEAE DI STETT 52 22HELTH
Do THUE, EDULABBEOBICIZ2 6D TREN,EEDN S, Mook e al. (1960) 1 o 3ib
UT, EBEBERREOBACEESH & LTORRIC-HRREH D LA, SIKEEETRED
A E o AR A RS L LT ARDTHEL L0, Linl, 203, &VDEREELEGD
I, ELROEIICEDLN S, #OWBABNT A 0IiIciE, BREDLYLHAT EhENnS T
WAETHUEL, BASHORRANAET 20D &, MEUARMBEHRCERL, £he
BT LD L EN S, BRBH L LTORBE ML TV EELE, BRIOBORESMD
ABUB2DENLEIDHBEENTEOEEbLND, UL, ChBME LTORMFICRIT S E AN
Holly, WHORBROERIDBREOHNLEDEGIE, HAVED UL LAY T THE:
B EMEEITIRETH 52513, BORAMTTHOMPE TS Lo R RIKmbHE S
B5, L 2@l Hr0RA T vERRUAD, #7 <y LA THTDEND X5 00000 EEE
TOUMA SN EhBh, HEINEA -0 20LSUWRHKELZLDTHELEELNG, Ld
FHxii L, PLOBRTLES T THANTE AL ThHNE, BERCOERRE > THAT
ZbDEEbND, SO, BRAIBEOHW/NEMEEHR LT AR LEHAREETHY, BHIT
TDICEEEHLLUTHIN, Lkl, TNHEECEBWNERITH AR5 Cltshhd@aznTL
1, BRAMOEFE SMLKOPREE LD, 29 LTHROE - T 2 BB/ NERII, B
MBET L THETIEOTHEA D, INWBEARICLUTNA LN, w4 4, 347 FYREDT
BESNLBAORIBDNETH 5o BEENNERIDGHBEBEED o 47 VI ICE - T 100% Ha3h
DT E, 3L FIESUA A TT IR LD, —B50bDRREICH A& LB LT Ek
LEREBE IR NERIANEFE T %, 3, Mobolk, Mo/MEHOSRAEEEZELENS D EED
NBo w44 Tl ORECTORBEHRANLEE, WHEBEEOEELEBMNT 2200 TEx 4L 51K
D, ¥7h YNEEK, HAHNRS T VERKTHG IO X5, BEELNEFEZA AT

4

s

KADEBHND, BMLTOIMA SNAGRTE, BFELOTNAL NGRSl aEINTHD,
(BB O IZ DN ESHEI N TV ADIE, 20D TH L. BEDERI Db O/NERTIC

SAPNTHEELTOLEEIE, $N50DIHETE -2 08 DPHRONEIRECHNS, HaEshi

EITHD. THbL, UFCHABLLILOE2BHTH 25D bR OBGOMELRET 5 BH
Thho HLLIE, BABETEH-T, BHLROASEVEEITEHETERVEI RENEE
L OSEBHAINABROGENE, HICHASN TN 20R2DHTESLD &




YN

A e A el

SO B O &b Hife T 4

VR Lo thE

AR Y

Al b D

Ao &S

AT HERTERERE LT A bk

FAL G DY




[ 36 .

WM rFeyAdd77 5 (Cinare todocola) OBREEHLL

1. B L&

-1 Ui

R BT, b FYYAAT T IR E BT

b Eey sk Py, BE - BT
BEDOBEBV, DTG IEIZ XY ORI, 2 FEMOK D IR BE I RSB T A78 E (ly
1, 197320, P Ew A AT Y5, dbEEICET S P P RO EROR»TE - SEERL LD

THbo
ML, o TFRCERT 2 IAEL 6 ~THREB L, TDI A
f,

I A, DRI LT, kD

BHs 1 HEH /2D 30100 1C o

‘»“}ju ’5 ﬁ §} ,é:::.

YA AT T TR, DD BIT 30~T70% OEMOK FIERY, BLL 0 EEEb T
R B B, Lbl, £OBIHE WTHRFL LIS b Fey ofle

% 10 #E LI DI HLIC]

FFEeYAAT TSRO EEOERMOBRTCR L E0ONTINS,
TEHERD O LA I

Lt

ﬁ’e‘_ljwlu'd L rD,

BUEALSOEBLOND, —HIZ, & D2ELLETHYD, DM,
FE O, MR X

SR E R,

e e S vt
= TR DY

4105 2B ETIC b FTYAAT
1EL A

cDBEADE

9\
BEEN S0

AT TS AWEOET NG, M
FDHBDRSORIICE RS 518, 3EDE
BTN D, Lmd =T, SWEiciEa
SR A AT TS DB

THA, O ULk

ChHERbLIG, AATIIYUmMA S

W TR, M
BUERC X T & ORI %

AT, THOXIKT
EREBPARLNT, KAKRTE
EAMEIL TOABRRED LS 8D
WA LD TH LN T A CEBABLZ & TRV, —, b Pyl

£, &0 D A B i SR LT

ST E LB P VYA AT T I b, RAMORG LI A

LT B ERLIERN, KARY SWDVT b Ryt A T TS D

CHRLDEFTL, eNOOENRDS B, SNAGEREIZATT

DEFEHEROEBDTHZ, BER O L RBAATEIGS A LEILLONS

\Jx
&



T 3040

o (i

Y Formica

XY INEE

St

sanguinea, 7w vV F fusca, KAV A AT ) Camponotus hevculeanus,
£ 3 ?

wiger, 7 24T L fulginosus, A )R Mvrmiica sp. 73

e 7
S AL,

-5 a7y Thdea

afneti v A h A

) )I\ jl(/\*tjj

The mean number of Cingra fodoccle in each degree
of abundance {Yamacucn, 1968}

; ) 5%
abundance
H 4 i3 &7
2 Jate] 14 3
26 &
135 i 17
l




— 38 — ’HQ, i3S

A BT

B 279

[J
T . COROEVERMTRHEEEZ 2 b P T@ERT 26002, BHENICRE
DIBEOIE LI ABEEENLDOTH L,
HoliEid iz »> T, BHNICI A MEBHEZIK I ARNR S SEEICE S lELE

Wli, &
b5

BHo T4k,

B R B MEHE T,
FEwYAF TS O oo~ HE,

COFEIE BREE ME

S, EFE (1964)
FOBLED KESE B

AR Table 9 D& BDTH

saN-boT, i
T EREEET2HDTH
% (i, 1968),

Wk - THEE

2. AWMU BT 2 BIEER (D

fu TJ e

HEahb L OEROYE

N QT YA = RN AT I Y- 7S
TR 120ha TH 405, BHO AT AR,
o &P Uk OB

CHEAR Loy YRR 0]
1973420 3 MFICH 7 T, SOk

STHELLE A, FHE &I

TING 500 m DA

T h Py 3ha o

15 b

Table 10. %

L 3 SRR P \{)K"L’L‘& N

TR

FAIAEIE 50m,
CL6OHBMED o« & DAL
Ky AT 7 5 0 UK KB O I A AR

TEBIEDDTH -

PG il

Lo Ty, b Nwewd FERET

FIRBK TS & B3 TR R O IR L
X 600m o

1] i
ﬁ:v s

i Uiy 1971~

st B, FEevA4TTEO

BRI, HOREFRA T

A

Summary of the procedure of the experiments on

todocolu in

the todo~fir plantation at Soranuma

i
O K B OE G £ OB R E
%}(()p Substance of experiment Qutline of method
101 EARTIEE OB EEE) &k
| Fluctuation of density of natural Degree of dbxmdame
! populatmn
102 RIS ER v, KgEe
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The mortality of artificially released Cimara todocole in
todo-fir plantation, W means the mortality of natural
population of alatae females which were observed on the
trees of experiment No. 102,
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The number of the trees or the pe‘rwma e of the trees
on which Cinare todocole were observed after 1 month of
release, and the abundance of C. todocola
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anges in artificially introduced populations
of Cinare fedocoly in the todo-fir plantation at
Soranuma, No. 106 population was {,\&luébd From
natural enemies till 14 th of Sep, using ca
since then the population was exposed to natural
enemies,

; 1978 19?41.;‘;1 3] 1"
The mean number of natural enamies of Cinara todocola on a
tree in todo-fir plantation at Soranuma (Entomological Labora-
tory, Heokkaide Branch, Gov. For. Exp. Staw, 1972, 1973; 1974)
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The change of the abundance and the number of the trees, on which
Cinara todocola were observed, within a period of time with or without
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The number of Cinara todocole on a tree and the percentage
of the trees on which Didea alneti was observed
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0 3 G 3 6.0
1 7 6] 5]
3 2 2 Iy 100, 0
100, 0 0 9]
R G 100, 0 0 ‘ I S R
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Table 15, #$f?

4] i

Density, <1hundau or ‘rhe pa,ncnmne of trees infested by

Cinara todocola at 6 places in Hokkaido Branch of Gov. For,
Exp. Sta. (Survey on Sep. 24, 1873)

2 1,0

- W 0 Ne. o tré 2 - :
oA WA ' 0L EOES: o B % of trees
- o on which - s
Height No. of ¢ todorola on which
Place of tree trees T w m’; " Density | Abundance aphids were
ST S e 7.
o observed observed ohserved
3 30 6 31, 0% 4.6
i
¢ 100 00 47 118, 8% 47,0
s /T‘ Hﬁ I p N | a ¢ | «
£ 28] 5 a8 | 8,8 | 109, 8 | 8.0
Plantation [ i ‘ ! ; > ¢
4 v 0 —_ - | 0.0
i |
¢ i s i - - 6,0
. 1
. ) o s L e )
k & 9] 108 [$ : 5,6 01,6 5
Nursery T 5 g 5 | 2, 6 101, & 0. G

Lo fiT g (Table 18), & 348
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Table 16, MERBBILHEETERACBIL P Fevd4 775 OHRBROME
Summary of the proce,dure of the experiments on Cinara todocola
in the field of Hokkaido Branch, Gov. For. Exp. Sta.

HERR E NI I s hckbate
Exp.Nol Substance of experiment Place Stlzg;ig f 1131:?21 IESC e?f Date of Period of
reh:ased p(‘m‘a 11305 release |cage used
tree !
201 | iﬂ%frm/ K il 7 Bk 2=} 10 10 11971, 8,14 —
| Natural condition Nursery | Adult i
202 " 7" “ 5 21 1973, 8. 8 —
j | ~8, 21
203 | P p " 10 1972, 8.15
204 ” #” ! ” 20 ‘1974& 8.19
205 ;. 3 -2 pﬂxh ” 10 1973, 8. 8 8. 8-
Induemn o* natural enemies 2instar
within cage | i ;
206 " stERoX IRy Sl o4 s 9r3. 815 8 15
Exp. field ! Adult | i i
207 i HINE NSO AR ” ‘ ” ” v 1973, 8,16 —
Exc hlw‘n of natural enemies
just at the time of releasing |
208 \ o O i~ ” © # 1974, 8,19 —
| Nursery 1
209 ” IR 3 T BT 2 1971, 8.14 —
'ist ingtar !
210 4 ” ” 3 3 " P e
20| A= VR, Kbk ” 1~ 2 sy 5 10 1973, 8. 8 8. 8~
B xclusmn of natural enemies 1~~2instar
by cage
212 ” o X | R 3 ” ” 1973, 8,15 8,15~
Exp, field| Adult : o
213 ” & o1 o od T 4 1971, 8,148,149, 14
MNursery |1st instar | ‘i
214 ra ” 2 3 3 i s 7”
220 | %% He )4 HoB X — C10 T R —
Degree of abundance Exp. field | |
221 o bR T - P (3% | ! -
Planta- 1
tion 1 i |
22z ” w5 - o8y | - -
Nursery i ' | i

3 1974 SEICIE 20 ROV T, In 1974, 20 trees were observed,
wxi 1WA DAHS:, Partly removed on Sep. 14.

S g0} i
Lt 212 R, BEADU LT B
P ETYAAXT T I D

Sofce FROFRBABT 50 TEREL. Uk, 1978 Ficod i
L 3, 500 P EW D - 7oe 1974 F 2N S DEIH S b Lz
KEIHOR L LT 2R EEERI L e (220 ). &7,

B, 208, %

Gtk L0 hUTE
FPERAR D,

FRTTWEDLHIE N Fevi

PR AAT TG

=57 ) OF



1971

i, 1974 ¢

23N R AV i1 HA{BIT 30%,

Table 17, » P2t a 7
The percentage of the tress on which Cinara
after 1 month of releasing, and the abundance

55

L

.
o

Ol

C.

Py ki

Substance of experiment

o

of trees
which

{odecola)f

wera

ohserved

j e 3 30,0 254 16
present, without
P2 yisve 3 H ® ” w 2 JCIUI e ¥
exclosed just
pasing, withouot
# 1a 2 ] 80,0 39 o 17
closed by
2 % i 2 4 4G.G | 23 4 16
Natural enemies are inclosed
within cage :
1
E 7 70,0 e

G present, without

7 v \’\
£ e
” G VAL, MR U 0
WNatural enemies arve inclosed
within cage
208 , " 30 10
MNatural ene . just ‘
at the time eleasing, without
7 7 i
” & V]
” Ay SIHE R G ‘ 8
MNatural enemi
within cage
7 7 :‘l /.‘;
” 7 3 3
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The mean number of spiders per
individual of Cinale todocola on the
trees at the beginning of each ex-
periment, and the infestation rate of
C. todacoln after 1 month,
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15 1 19 day

58 17 99mm [a]i
%, SEEEETE D)

The changes in artificially introduced
populations which were released at
the rainy day (the amount of rainfall
was 99 mm) (No. 202-2), the previous
day (No. 207) or two days before (No,
203>, Dotted line shows density.

197348 w2 mA Svin, #

w220 KEFRL,

2 (Fig. 32). #E

HEHD, ORI

HOl, AXADH

g L (Flg. 31, 19784

THETF

EENTOR AN

e
T, AR A B U
LT/ 193
31L.9% &

40007 59

5 3000

% Population numbers

[N
S O

Infestation rate

R B e R ey A R

Fig. 31 X (220 %), H AWM
%ifWEB)K“')H%ﬂh%
YEALTTSD, & B D5
The ah«nges in the populations in
the experimental field (No. 220) or in
the plantation I (WNo. 221). No. 221
was natural population, and No. 220
population was based on the eggs
which were deposited by females of
artificially introduced population in
the previous year,
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A"})
The dally mortality of Cingra fodoroia
on a tree in experimental field from 21th
to 24th of May, Black is themortality
on the tree on which the predation of
immatures by Passer mountgnus was ob-
served during 25 minutes observation in
each day,

[DRASAN RPN

e ;’»‘)3 -

@76

%
S
d

2

The hip between the number of
2 nd instar immatures of Cinare fedocola
on a tree and the mortality in the period
from 2 nd instar immature to adult on
the tree, Black shows No. 220 population
in the experimential field and white shows
No, 221 population in the plantation L
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, BLE 221
The relationsh
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Cinara todoecoly o
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of the frst generation of
iree and the number of
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Table 18,

HEER

LABRIKEZ STV AT Y O
The species of ants which were observed on a tree with Cinara todocola

D F=VAFTTIIES - THH7T Y OFEBROREE,

Lk ey . .
Species of ants with Cinara
todocola after release of the

TELVHRBRC P Fe YA AT 7 790HFELTOS F Fow
Trees on which Cinara fodocols were observed
after t month of release

L ABIC Y Koy A
AT T FDNIR
B

Trees on which

aphid - i .
ph e o | B & B L, T a7 Y oBEMNAY C. todocola were absent
Exp.No. 7 Y Nj\ of t;”éeg A B g of trees No. of trees on which ants were observed after 1 month of release
o " on which | No. of | 0B Which ; FHETUTR %
. 3 ; - . . . Jo e “ S A
Species of ants | the ants trees %bi{:i‘ifgéa L. niger Myrmica sp, Par ﬂémchmd F. fusca Without Ne. of O/”J*Iof frees
cbserved o b ants trees | 7 it
Lasius niger 4% 4 100. 0 4 0.0
2 .
583} Paratveching sp. 10% 20,0 2 8 80.0
e L RLRY. %
o . E O A Q. O
Without ants : v 0.0 100.0
L. niger I 1 100, 0 1 o] 0.0
01 Myrmica sp. pFER 5 83.3 5 1 16,7
’ Paratrechina sp. 2%kE o] 0.0 2 100.0
T UL 1k 606
~Without ants ) ! 100.6 i ¢ ¢.0
oz Myrmica sp. &k 3 50.0 3 3 50,0
- Paratveching sp. iad s} C.0 2 100. 0
L. miger ¥ 0 0.0 1 100.0
) Myrmica sp. P¥ i 100, 0 1 0 0.0
;gg} Paratreching sp. 1% 0 0.0 1 100.0
F. fusca 7% 5 71,4 4 2 28,6
7L 1o% 31 3 5 3 .
Without ants 19 5 31.6 3 z 1 13 68, 4
* FUE 1 B After 1 day of releasing.
wkt HfJ 1~ 2 BB, After 1~3 days of releasing.
ks E 3 HiB. After 3 days of releasing.
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Cinara todocols, or on the dishes of sug

11, Plantation {

Wiin gE(RzeE) Y
With aphids On suger
4

dishes

No. (}f(
dighes, 7©

P
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i

£

<

2
1
1
2 3,0
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EOFFeyDSH, 6AE M FwYAFTTIMNERLTHRE (197348013 H). 98 2 BRKRET
DAL 2ARCEHELIBEDO~NY & F 2T WA, CHODOMED P FwwAA TS 2IR081H,
BB 5 HE TIMIA LT W, 7z, 1971 D0 MA oo & R (201, 209, 21080

i, 13K FevdAT758EBLTED 0AGH), 1086 AIKIZCDD b5 ARICAE 8E

10H 27 BiC

Wis LS,

1971 F£OEA

211 X
DI A3 EE
LN, ¥

T,
B0 LT
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& [H CHbo
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Table 20. 202-1,
5 D

ENGDI B,

BRI IHDO~NY T 2T TYhE
L//\, 1 W)O)‘I:.L’[}'.ﬁ
5 oy DS,

B77 5600

1973 41

SROP AL A EVA
7o MBI
DA S

T

fro 201,

9 422 BiT

375 T 19 BEIK
SO P Fryadd 7 753~ 0227 7OHAECK
BRI OEE

B

Jtivo

~JeF4H

HEHDZ

T 1

% BBOR

22 3L>< 1973489 A 13 Hi
EDS B~ ES
209, 213 XiZ

3
11971

1178 - f2 3,

TELO.

T O A EA

Ne8%

AN e T T TihBoni

FFw o,

12RO FevEEoT TS

7&:/]\ u,ﬁ: Table 20 i)x LOE]}} o

LB HERS 5o

F AT

-3

DB

WL CH o~ ¥ DY T 5
1974 4F 4 ) 17 HOWETE, 260

IR

BEIZETL VA0 b b,

CHEER X
&2 T IO
EI0H 6 Bz

b F=yAt7 7

vA R e DR

: YCERRTH S
The number of Cinara todocola on a tree and the percentage of the
trees on which Didea alueti was observed

Exp. No 2021, 223 201, 209, 213
“"“ iiif 1973, 9. 13 1971, 10. 6
Sz IR PRI PN G 4 = TES 27
S N T A N N I s g 77500 Atk
A7 T 5 om PR N FTYOVIN R KD D g T DN R Ty QLN b EL
et R Ao Y DARK % of trees 21 /\D/x’z’( % of trees
No. of No. of tress | No. of trees ?m which | No. of trees | No. of trees |70 = /00
Cinare on which an which Didea alwetii O which on which Didee alneli
todocola Didea alneti | Didea alneti 770 W Didea alneti | Didea alneti was
on a tree | W3S observed! was absent observed | WaS observed| was absent observed
I 20 0 1 0.0 3 7 30,0
21~ 40 1 3 25,0 1 0 100.0
41 60 1 Q 100,0 O i 0.0
61~ 80 ¢} 0 e 1 0 100.0
81~100 0 o] - ¢ ¢} o
101~ 2 0 10C.0 0 G o
Table 21. ~V 547 7ONE b Fe v EE, Wi Fey
AAT TG OEERO—E RO
The Lh(mge of the number of Cinara tfodocola on a
NV ET AT IO b KTy
Trees on which Didea alneti was observed
LU ] ~Y e T AT P ET YA AT T TR

Periods of the days

No. of trees

[ligresd
No, of Didea
aineli on a

~ No, of Cinara todocola on a tree

i #l
At the beginning

i K
At the end

tree of the period of the period
1973, 9.27~10, 4 12 0,88 204, 2 70,3
10, 4~10.15 11 0. 43 177, 99.5
10, 1510, 24 11 0, 24 102, 4 31,7
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(Table 210, 9 H 27 114

T 69, 4% R
COH AN BT AT TN b ey LARBID 0.88

NYE9G e 10 H 24 B 4TS 1

2 125, 6

3 i./ ﬂ \C \'.)

STUNEI, 197440 4 B 16 B

i1, 882 b Ee A AT T ED

5B 4 e 100%

~ Y e S R T A R i b
Trees on wlmh D aly was al

Rate of the
number changed
of C, indocola

IR ¥

OF
num bm' changed No

of C. todocois . of trees At the beginnin At the enci

of the period | of the period

168, 8 i
0,56 88,5 1,00

93,8 | 36,9 0,39
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g FETR S 78 -
T 0220 B (IS - 72 T DEED

<m, 1»1 M\”{l] 1is ]J' 7)

ElL i bindrd & 35%
BEBOELOh D
KEECH A 221 K &b

9 0 7 WHO&EE LTS (Fig 1974489 71 27 |, 10
Fig. 37 9 AR H8H, drid LTS L 108 B
i X L) WELDE LR S e
I o v s/l 221 K
AT B IR DR
qk, & B %c) ik GHO~Y I X T

The changes in the No. 220 popu-
lation and MNo. 221 population of
Cinara todocola in process of time
from August to October,

X BT, 19744

P a Tk A A

HAHNT2LED b

(220 KD 1973 SERIET O,

SRy BN, KRHIC B D EE
Summary of the procedure of the e}:perlments on

todocola in the natural forest at Soranuwma

Table 22,

BOoE M %% 2 "

Exp. Substance of experime yir t13 ' .
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Studies on the Dynamics of the Low Density

Populations of Gypsy Moth and Tede-fir Aphid
—Analysis of the environmental resistance

factors by artificial host increase method—

Kimitoe Fururai?

Surmmary

A large number of insect species are observed in a forest, Most of the species are usually
at so low a density that they remain unnoticed. However, some of them may cause severe

damage to the forest when they are at high level, Low density populations of insects in a

forest are divided into three kinds of types. The first is the populations of the species which
are always controlled at low density levels in the forest and in other forests with similar

environments, The second is the populations of the species which are controlled at low density

levels over a period of years; however, outbreaks are occasionally observed in the forest. This
type of the low density population is sald to be in a condition of latency. The third is the
populations of the species which are controlled at low density levels in the forest, though the
species populations are usually at high density levels in other forests with similar environments.
Usually, the species population of the fivst type is not copsidered as a potential pest. From
the standpoint of applied entomelogy, it would be very interesting and enlightening o know
whv the density of a population is kept at a low level in a forest, and how it has a probability
of increasing to a high level,

Low density population of the second type is considered to be at a level much below its
potentiality., Therefore, the population does not seem to be controlled by the levels of needed
resources, but seems to be controlled by resistance factors of the environment. In a condition
of low density, individuals are supposed to be distributed in paitches more or less, and the
population of the species may be divided into several sub-populations according to the distribu-
tion, In such a condition, the intensities of some of the mortality factors may vary with the
difference of the densities of those sub-populations, If an increase in the density in one of
the sub-populations leads to an outbreak of the species population in a much wider range,
such factors may be able to control the species population density at low levels over a period
of years. Though there is no clear evidence, it is regarded that the resistance factor is not
always required to vary ifs intensity with change of population density from generation to
generation.

From the viewpoints of economy or contamination of environments by chemicals, it is of
‘great convenience to control forest pests by managements of environments so that the resistance
factors keep the pest species at low density levels, For the development of the method of
environment management, it is necessary to analyze the mortality factors of the pest species

population, and to ascertain how such factors influence the abundance of the pest species, A

{1} Received June 4, 1975
Kansal Branch Station
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typical method to analyze mortality factors of a population is the life table method, Basically,
this method is the recording of causes of mortality by age classes. The object is not only to
reveal the factors for specific portions of total mortality at given times and places and thus
affecting changes in density, but as well, to learn if the intensity of specific mortality factors
varies with population density, and how it varies, By using this method, a single environmental
factor that dominates changes in density (key factor) can be demonstrated. Many studies on
life table analysis of pest populations have been carried out since Morris and Muirr (1954)
proposed the life table method on spruce budworm. However, the occurrence of the pest
population at high density level should be originated by the key factor. It must be noted that
the key factor of a pest population is not alwavs the factor that control the number of insect
population at low levels over a period of years. To reveal the factor that control a population
at low density level, mortality factors of the population have to he analyzed at low level of
prevalence, However, the development of a life table is very difficult in the case of species
which remain at low levels, Some other method to analyze mortality factors at low levels of
abundance should be adopted. One such method is the artificial host increase method. This
method aims to analyze the mortality factors on the artificial population which is experimen-
tally introduced in a region where the species population is at low density. The outline of
the method on phytophagous insect species is as follows : In the first place, eggs or larvae are
released artificially on trees, Mortality factors in each developmental stage are sequentially
examined on this population. In some cases, exclusion of parasites or predators from the ex-
perimental population is convenient for the purpose, One of them is a check method by use
of a cage. If two or more groups of different numbers were released on trees in a region
simultaneously, it would be easy to reveal whether a factor varies its intensity with difference
of the numbers or not.

Although methods of controlled field experimentation using an artificially introduced
population have been developed in recent years by entomologists, few experiments on the
analysis on the environmental resistance factors that control the number of insect population
at low level over a period of years have been made. Furura (1968) carried out the analysis
on Dendrolimus spectabilis using artificially introduced populations. The author has continued
testing to establish the technical systems of this analysis method. In this report, environmental
resistance factors on the three kinds of populations each of which belongs to one of the three
kinds of types of low density were investigated, utilizing the analysis by artificial host increase
method, In the experiments, one of the main purposes was to confirm whether the factor which
varied its intensity with difference of the densities of sub-populations in a region could he
able to control a population at low level over a period of vears or not. The experiments were
tried on the gypsy moth (Lymaniria dispar) and todo-fir aphid (Cinara lodocola).

In Hokkaido, several outbreaks of gypsy moth have been recorded. However, in ordinary
circumstances, the density of the species population prevails at a low level, and it is not rare
that even the existence of the population can hardly be ascertained in forests. The experi-
ments on the gypsy moth were carried out in respect to the low density population of the
2nd type. In the majority of voung plantations of todo-fir (Abies sachalinensis) the occurrence
of high density population of todo-fir aphid is observed, The occurrence in a plantation usually
continues for about ten yvears. The experiments on todo-fir aphid in young todo-fir plantations
were carried out in respect to the low density population of the 3rd type. On the other hand,

the occurrence of high density population of todo-fir aphid is never observed in natural forests,



The density of todo-fir aphid seems to be controlled at a low level, The experiments on fodo-
fir aphid in a natural forest were carried out in respect to the low density population of the
1st type.

L L. dispar in a larch (Larix lepielepis) plantation at Enju-daira

The plagtation extended over 100 ha, Trees aged 10--16 vears,

50O larvae were released in each of the three experimental plots (No. 101, 102, 103) and
50 larvae were also released in each of another three plots (Noo 104, 105, 106). More than
99% of the former and 90--92

;

2 of the latter were destroyed during larval stage (Fig, 4.

i

in a cage and thus shield

However, 90% of the 100 larvae which were enclos

ed against pre-

dation by birds (but open to att:

k by insect parasites or pre )

dators) reached to the end of
the last instar (Table 2), The results suggested that the mortalities of the uncaged popula~
tion was due to predation by birds. About 10% of the larvae enclosed within the cage were
parasitized by a species of dipteran parasitoids. The percentage of parasitism was not so high

as to cause severe damag

to the population. Bven If the parasites existed more infensely in

the plantation, in the case when predation by birds caused a dras

ic decrease of the number
of L. dispar, the parasite could not play an important roll to contrel the density of the popula-

tion.  Because, in such condition, birds devour most of the parasites with the host hefore they

e the ho

st to pupate.  In this plantation, predation by birds seemed 1o be the factor which

keeps the density of L. disper under low level

Intense predation by birds was observed from mid-June.

pecially at the end of June,
the morts

ity per day increased largely both in number and percentage (Fig. 5). Therefore,

it was conside

red that the number of birds which devoursd the larvae in the plantation in-

creased gradually through the period. 1 the increase in the nwmber of Dbirds was caused

according to the advances in instar of larvae of L. dispar, the increase ¢ be considered

as an aggregative behavioural response of birds. From the end of June onward, the number

or percentage of the mortality per

showed a tendency to incre with increase in the
number of larvae in the sub-population (Fig. 63, The birds seemed to have an aggregative

6y to high density sube-population of L. dispar. Owing to

}

hehavicural response (H

the aggregative behavioural respouss, the lntensity of predation by birds seer

s Lo vary accord-
ing to the densities of the sub-populations. Therefore, after an appropriate period of predation
by birds, the densities of the sub-populations were decreased to the same low level
2. L. dispur on birch (Betulo plutyphylic) trees in the tree graden of Hokkaide Branch
of Gov, For. Exp. Sta.
In a part of the tree garden, birch trees weve planted in 5 groups (Fig. 7. Lavvae of L.
dispay were released on the groups of trees. In this ca

op

atmost all of the larvae were

devoured by birds, especially by Stwrnus sturnines.  The main purpose of the experiments in
this place was to chserve the response of 5. sfwrninus to the densities of the larvace on those
groups of trees,

In 1973, 5th instar Jarvae of same numbers were placed on the 2 groups of birch trees.
They were predated simultaneously by 8. slarninus (Fig, 9). Subseguently to the experiment,

5th instar larvae of different numbers were placed on the 2 groups of birch trees, 90% of

density sub-population (No, 207-1) were devoured within one hour after

the transplantation, and the t of the larvas within the next 2 hours. 80% of the larvae of

the low density sub-population (No. 207-2) were devoured within an hour. This value was

little different from that of the high density sub-population. However, none of the larvae was
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predated within the next 2 hours. After that time, 3 out of the 5 larvae were predated within
one day (Fig. 10). In this case, immediately after the larvae of No. 207 were released, S,
sturninus, which had predated the larvae in No, 206, seems to have attacked the newly released
larvae, At first, birds predated the larvae on hoth groups of trees similarly and within an
hour more than 80% of the larvae on both groups of trees were devoured. Following that,
the birds attacked only the larvae in No. 207-1, and when all of them were predated, some
of the birds attacked the larvae in No. 207-2 again,

In 1972, 5th instar larvae of different numbers were released on 2 groups of birch trees
for the first time, For 6 days after the transplantation, less than 20% of the larvae were
destroyed. However, all of the rest were attacked within the next three days (Fig. 12). At
first, birds seem to have predated the larvae of the two groups simultaneously. After a while,
most of the birds attacked only the larvae in No, 210-1. After almost all of the larvae had
been devoured, the birds attacked the remainder of the low density sub-population (No. 210-2).
This process of predation is coincident with the process that was observed in case of No. 207.

I 1971, after 3vd instar larvae of the different numbers on 2 groups of trees had been
predated by S. sturninus, 5th instar larvae (WNo. 208-1, 208-2) were placed on the trees, All
of the larvae were predated within 9 days (Fig. 11). Following this, 6 th instar larvae were
placed on the trees in the same manver, and although more than 90% of the high deasity
larvae (No. 209-1) were predated within a day, only 20% of the low density larvae (No, 209-2)
were predated at the same time. The percentages of mortality per day were different hetween
Mo, 209-1 and 209-2, S, sturminus, which had attacked the larvae in No. 208-1 first and then
No. 208-2, predated the larvae in No, 209-1 immediately after they were released. After most
of the larvae in No., 209-1 had been destroyed, the larvae in No. 209-2 were predated. These
processes suggest the existence of an agpregative behavioural response of birds to L. dispar.

Different number of larvae were released on the trees of B3, B4 and B5 for the Airst time,
8. sturninus, which had predated the larvae of the same numbers on 2 groups of trees (No,
208), seem to have attacked more than 80% of the larvae of high density sub-population (No.
211-1) within a day. However, only 40% or none of the larvae of low density sub-populations
(No, 211-2, 211-3) were predated at the same time., After most of the larvae in No. 211-1 had
been devoured, the larvae in No. 211-2 or 211-3 were predated by birds (Fig. 13). After
acquiring experience periods of predation, S. sturminus secems to be able to distinguish the
difference in densities of L. dispar larvae.

A small number of larvae were released on 7 groups of birch trees, All of the larvae,
which were released on the trees after 250 larvae had been predated, were devoured within
a day (No, 212-2, 212-5), All of the larvae which were placed on the trees after 50 larvae
had been predated (those 50 larvae were released after 250 larvae had been predated) were
devoured within 2 days (No. 212-3). Some of the larvae of No. 212-83 or 212-4, which were
released after 25 larvae had heen destroyed, were not attacked by birds, The larvae which
were released on birch trees at about 200 m distance‘ were not predated by 8. sturninus (Fig.
143, When a small number of larvae were released, S, sturninus seemed to have searched for
the larvae intensely only in the place where they had predated a large number of larvae,

S, siuwrninus can distinguish the difference in the densities between two sub-populations of
L. dispar, and shows an aggregative behavioural response to them. In this tree gardeu, preda-
tion by birds leads to severe and density-dependent mortalities to the sub-populations of different

numbers, After appropriate experience periods of predation, the pumber of larvae in the sub-
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In this plantation, the density of C. fodocols is controlled at low level mainly by predators.
Most of the alatae females which fly into the plantation will be destroved and only a small
part of them will reproduce on todo-fir tree. As the trees are suitable for the aphids, they
will become a dense population on the trees; howerver, they will be predated by D. alneti in
autumn, and the density of the population will be reduced to low level again.

5. . tedecolu in & todo-fir planiation in the iree garden of Hokkaide Branch of Gov. For.

Exp. Sta.

In a part of the tree garden, the occurrence of dense population of £, fodocola was obssrved
(Table 15). Experiments were carried out in one of the plantations (the experimental field)
and one of the nurseries (nursery D). The densities of C. fodocola were at low levels in
bhoth places. Before experiments were carried out, tall grasses covered the todo-fir trees in
the experimental field,

Mortalities of alatae females seem to be similar to the mortalities at Soranuma (Table 17).
Spiders were the main predators on the trees at that time, With increase in the number of
spiders on a tree per L. fodocola, the infestation rate decreased (Fig. 29). This means that
the larger the number of alatae females which fly into a plantation, the larger the number
of todo-fr trees on which colonies of the aphids arve observed in the summer, When adulis

* begin to reproduce, the reproduction capacity of females is so high that a dense colony will
soon be organized on the tree. Then, the number of spiders on a tree per female of . fodocola

will decrease to nearly zero. Therefore, spiders can not destroy the aphids population on the

tree,

in autumn, aphids stop bearing immatures. Oviparae females die off, and the number of
individuals on a tree decreases. In nursery III, predation by D. alueti caused a drastic destruc-
tion of the aphid population (Fig. 36). I alnefi are on the trees on which a dense population
of ©. todocole exists (Table 20)., However, in the experimental field, D. alweti was so scarce
that it caused little mortality to C. fedocole population. In the absence of D. alneti, C. todocola
deposited a lot of eggs on the trees of the experimental field, In the next year, the density
of the population increased to the level that was observed in most plantations in Hokkaido,

The high density population of C. fedocole in the next year in the experimental field or in
the plantation I survived destruction by spiders or D. elneti. Thus, when the density of the
aphids increases to such high levels as are observed in most todo-fir plantations, D, alnefi is
unable to depress the population density to low level

6. €. todocola on young todo-fir trees in the natural forest at Soranuma

From the observation of natural population in this forest, it is also expected that the
mortality factors of C, fodecole in their dispersal periods of alatae females or in sutumn are
important to control the density at low level (Fig. 38). In this forest, predation by spiders
{Fig. 38) or predation by . alneti secems to play an important roll in controlling the density
of the artificial population at low level as was observed in other forests (Fig. 41, Table 23),

In the natural forest, young trees are covered by tall trees and immigration of alatae
females is not easy. Even if females arrive on young todo-fir irees, most of them will be

attacked by those predators.

Thus, all of the factors which play an important roll in controlling density of insect popula-
tion at low level were polyphagous predators. The intensities of those factors vary with density

of the sub-populations in a region and as a result, the densities of all sub-populations are de-
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termined to a low level by the factors. In the region where those factors which change
their -intensities with the-density of sub-populations -have-an-overwhelming-effect; population

is able to be kept at low density level over a period of vears. The kind of factors of which

intensity varies with the change of density from generation to generation are not always ne-

cessary to confrol the density at low level

Although o special experiments on the low density population which seems to have ¢y

fluctuations of density have been carried out, the relationship between the population and

natural enemies that cause the cyelic fluctuation will be destroved by the polyphagous preda-
tors, In the region where the factors of this kind have a dominant effect on the population,

the cvelic fluctuation will be changed to the 2 nd type of low density population,





