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Analysis of Law Density Population of
Cinara tujafilina (del Guercio)
in the Summer Season
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a7 7 4 v 7 (Thuja orientalis) \HEIFE O EER T, hETEIMERTES L->T05H, b
DETRBILOE A OEMEET 2 D AFHIPERLZ S ICZ R LTWE, 2/ 74
JIHEETARMER ST VLB, BhT bW EIHERLIINEZbDRBI/ FH YT A
* 7 75 & v, Cinara tujafilina (del Guercio), CS5WIE SN2, THE M v A4 T 75 A
v (C. tododola) R ./ =Y * &7 73 & ¥ (C. bogdanowi ezoana) E[RIEDT 75 &V T, 2/
FH T DFIERINE, & BVRAOBRICEET B, 3o =—%Fk L TEIINET 54, K
T 5 &% D% - W DRIR ARG 20T, HEZERIALL TEL LY, ORI
SNTRHBDEZ S, TDHZ, TT5LVDRUWINCLBRARRTERBEEZZIRHITLbHD,
AKEOT 756 vidbBEOA B SITARERTEEREAKLEINT WS (CarRTER and MASLEN,
1982; Bray, 1953),

HERF A IEERHERBRI OB O 2 2 7 77 v 7 ic RAEMEFEIICRE L TEY, &
DHOFKDP BT TEHEVWEEELLZIEB LB LED S, I TOBRITLE, b F
TVAAT TS LVRI RV AAT T LAV ERENCEERZOMDA AT 75 4 v
THAL, B ofichiI THAAEICK > T L, RKICEHAMET 2 bEFEhe L%
Dzt L, AEEHAEREI T T, BHAEEAERSEES 260, 247754 VHOAKES
FTEL OBAZE®D T 75 A VHHE S ER I XD TN BAEENE2 OB THE L0 A
£9

LIAT, AENSVOBHAABTTIILTVWAI LR, 1Ehu->bEFEETHRET L E
ABEWRT 2 TIRIEV, INFE THEMOBEIC LN, EbSHIchid TEBEEVERE DK
BTEB LI, COLDBEEEORENSFICHRT 20052 oICT 570, Enofkich
FTOAREORERIE 1 td -0 OEFHE L OEFHBEEN I, AR BhTtde
Ik 347 THABRET B2 LIk - TEENED L S ICELT 20 A2BEL, KEEOIKE
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2 FEMBLUSE

IR R F BB AR SRR Tl - 7o ARBMIERYOha<T, TH< v %
THELTars, 73F, HFBLEONET EZHAMMBELEL TS, < OHERRIOS
—HM (R 05ha) 1ITiE, 2/ 7 H Y7 DYK (1980 F4EFE) 753 hEficAEh 96 &, H—
HitlD 549 20 m BEn 725 M (IR 0.3 ha) 121347 200 AR s h w385 (1971~1979
R, CNODI /) FHYIIRIA ) THYTAAT IS LAVBEELTVWEI EBED LA
TVW3, ABHHEZOWERILUTOEBD TH B,

(1) WEASKICHEZ 7ca /7 7Y 9% 19854 6 HBicEBAAOHRIKESX, Fzoto 1 Al
T L vEEE LI, CNPEFERGT 5L, 2oFh2EAN0KRE, EIEB L UOEF
WRZ#ENI, £, IO OFRBRIBICT - B O[T, EFUHERE~, Dk
DIELZI0HETE, 19865 AL 9 HICHRVIBLTET L, £/, BE 20°C iiff-ht
ERZFICHAKICHEAc2 7 74V 7 5 K% AN, BROFAKLHE 1 B0 TIT- 1. BA,
fEREE I 2EMIC 1 EOBATHEZE VDA, HOKBERHOECLZEENELLVL D
i L7z,

(2) H—mlD, HWic 5~15m #Ehk 3hMcK 32 AT 2256 A0, FH v T %
1985 4 HichEk L, KEREEBAOTRKRX & L, RABXAND2 /4 v 73, Hoic
30cm R T 2R ShTWwd, SRBRX TOERARRIREDEBDTH 2, H1XKIZT
FEROBROWILAGZ > FEMATICHRELTEE, 7754 OfAH% 1984 F 5 H
58612 AET, AR 1 EOHISTHE L, B2 XIEFE | KA cHEEL, 7754
DEFEEEFEAE LD, FIXERED 1985FE4H5H8A»5 12 AthaE I 1 Eo®lS
T, 357 THOMNEGRERE LIt oo BELBEFRKRZOS LB LTB W, F3
X3, B2XEBEFFLVEEBIE-1ch, 397 7HARELLE, 557 7HCT
7oL YOBBAEGF B DT, 4 A 28 LR —VE DT THE W, SO — Y RAROK
K2mm i FOFA vty bEDTIZEDTEH B,

B8, UTeBnT, FAE BE HEEVS T EIFEH - 7248, 4% (Infestation rate)
BMEHARD S 57 75 A vOFENED SNBERMOES, B Density) EHREAK 1 A&7 0
DT 75 s OEEE, BE (Abundance) BEHAARD S L7 75 4 vOFEMSED SN LA 1
KH1O DR ERT, 70, BATHEBEBRCL->TT 75 2 v ORKKBAEKRLZ S C &1
Am[gEIE DT, 1UO (1976) M F=vA AT 7546 vic>0C, T/ FuruTa and TAKAI
(1982) BTV YAAT7TILVICOVWTBIR LI ICHEEREABEDOL NNk -T
TODFEEICXAL, COFAEEHOCTHEEKRERE Ui, SEFEE T 2 AL v
VEZOMEEEER-1DEBYTH B,
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Table 1. Classification of the infestation of Cinara tujafilina into seven classes, and the mean
number of the individuals in each class.

Class Range Mean
0 0 0
1 1-10 5
2 11-40 24
3 41-120 71
4 121-300 156
5 301-600 450
6 600- 800

F-2 a/FHIIALT T T L REHM R OEFE
Table 2. The number of larvae laid by apterous virginoparae of Cinara tujafilina reared on potted
trees in the outdoor or in the insectarium kept at 20°C :

No. of No. of Average No. of Monthly
Place Month aphids aphids developmental larvae mean
reared laid larvae period laid air temp.

max. min. mean

May 4 4 15.6 days 45 18 323 18.4°C
Jun. 6 3 15.3 30 12 18.7 215
Jul. 2 1 13.0 9 — — 25.2
Outdoor ' g 4 0 — - = — 267
Sept. 4 0 — — — — 229
Oct. 8 2 155 40 32 36.0 17.3
Jun. 2 2 2.5 weeks 12 7 9.5 20.0
Jul. 3 2 2.5 9 8 9.5 20.0
Insectarium Aug. 2 1 2.0 24 — — 20.0
Sept. 2 2 2.5 14 12 13.0 20.0
Oct. 3 3 2.7 21 14 17.0 20.0
Nov. 1 1 2.0 5 — — 20.0

DHELIM, TITOIREHEERT 754 o BHEL TH SEFEBIET 5% TOHKD
L THB BATORBERRER2 IR Ul EEFERE L ICHERIE2E D 36% icdh b,
ZOFRBEHRIE 11~17 HTdh - 7205, BEFEIIRA 4586, S/NIFHE AKX > TREE
b, AR EFEEFEE oM dEVaoEBssd v (r=—-0.993), JumdAEw EE
FED DI VERSA SN, EIC8HESHRRBEFIGELLZ DR -1, F 12, EFH
IO R WERSE S FEEF LTV 5B, BEF LD - ifth o Ea4 1R 88 H (1~15H) T
boteo TTS56VICEHEZTHLIHONEL, BESNLEAL ORI IELIcbOBDIELE
W, TITOWHAEHE RHNTLOEMEERT 2 0TIV, AESEIICIBICE
HELUTHEETEIER3ENIHATHHESNS I ETH S0, MEMAEKICORICH > TEFL
TV bDM LIV, THIZDOWTREFEOHEEIRETH, SEIEFHEGRN L L,
{BIRE TOFEFEIT 129 BHE BN SR_RTHID/DIEh - 1o, BEEffF%EEIE L it
2D 84.6% T, T DRIFESL SNTHEFITEH OV, HEROFABERNF T TCIBENIC L 35T
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DL VEDE L OEEPEFTEIERKEEDTH S, 12712, BEATOEETE EETHED
BEED MW T HiE, 20°COREBREEABOEFICIAETH O TREVNAEEZ LR
5

2. BEREEXE

KEPREEER L 19854FE 4 A SBIE L 727 85F 1~3 [X 13 1984 4F13[F UL Ticd - 1,
775 Ly DEE, FERBLUMEOEMER-L KR L, SalBEXE b 5~9 BREEIK
{, Z0HBH IR LTS, FEOREBEOERLIZ-HKLTBD, BEEDO LASHED
FRICE-TWAZ ENbNP S, 10~11 HIFE 2 XDOEENZ OMOAERKRX LY ETE L,
CORBIIELEEOHELE 2RKIEEL, ZELOBEIEL DT TS5 avhB0nk bbb, K
W EEBRBIGLIATIE, Ch o 3ROFEHEHO/NNY - v BREHLALDTH-LEVAK
Do

Kb EBth#% A2 &4 1985 FOHEAT O FIEN-2 IR L7, B 1 KBESFEMAL W
THELTEVELDOT, FLEEOE—74A20Z, ZORARIHEEIETFLTVWS, 3HD
- O, 17TL1E/AKTH-7, LhL, 4 FIKRBEABMICETL, Z0ROBEIRIER
WWELMA S TWa, 3HD S 4 BIThid THAR, MELGICKRIBIETNLTEY, e
fELAREBELLbDEEDN S,

2K, F3IREbIL, KEMELBE L/ 1985 F 4 HETRFE I XEERE 3Hicy—2
AZWZ, 4 QicABcEENE T T A E0L#HERLTVWS, E—/BOREIFEIXEID bH
KoE<, B2XI12 3208, §3XIZ300FHTH -0, 4 HOFEERFE 1 XERKEE D 5 (K
{H->TW3, 3A»S 4 AlchidT, FEARIFE2ZXTRZNEFERFLTOHRLY, E3X
TRAEZEFLTVWS, FLHELETLTVWEDT, Iho0RBKTOMMAERMNE L
BOFLEHAE LD EEDN 3,

F2X, F3IXTII4H5Hro@EBRERABRELLY, FrivavIe<ERLTY
Whrotefodbbe 597 7RI OBMREND > foo BREHIIER-BIORLICEBL T, F2XIR 1A
S0 2456, FEIXTIE468HTHY, RiNE4HA5HE 16 HO 2[ofFERICER
SNhTREXINLLDTHS, Db 416 HcgpEankdbonL 5 HICRABES
NDTH b, BB, T~12 Hicidz7 EHLUANOKENR, e sy77HETFT v by oV
BE - Bob T, KOBRERGHR, 5 Hicld o 0idBRX 07 77 4 vEER
Stc e EL I o 1S, REBEOFESHEFBLTOROE I XTIREZOIS BRI &8I -1,
5B, FIXTWR 4 HLUERYY - VEL T TCREHEABROBIMAZ T 203, E2XEHEKL
THEEAIIZEVIZED STV,

HEdUIEA4 IR LA L ST, 1985 Fid 1~4 JIcfl-> THELED, 205 505 iF 2~
SHIEN ., F2XPEIXTRONKE HIcBI 2BED LR, 55036, 7 HILEBERIh
FEEOR FTAEHROBALCEHICLZbDTRESD ALV, S HOEED R B35 7 7
HoRticks b Hrah 3,

FolX, EIREDICEFERSAKERLLLDOD, Z0H% 6 AL SHWIEK T LED, 7 Ak
510 AZ TREFEOFTEITHRM L7, FIKEIXTR, 775 vREIEERBLTLE -
tro ARBREICIIMPTHEET 2L 0DNTED, £LEFDLHIBIERIEATERT LHED
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Fig. 1. Fluctuations of the infestation rate
(percentages of the trees on which the
aphids were found), density
number of aphids per tree) and abun-
dance (mean number of aphids per tree
on which aphids were found) of Cinara
tujafilina in three plots 1, 2 and 3

(1984).
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Fig. 2. Fluctuations of the infestation rate,
density and abundance of Cinara tu-
jafilina in 1985. Syrphids were re-
moved from plots 2 and 3 after 5 April
and trees of plot 3 were covered by a
cage after wards.

K3 WX, WIXTRR - -BLshie s s 7 7HEEK

Table 3. Number of syrphids removed from Plots 2 and 3 (Removing was carried once a week

Month Apr. May—Dec.
Plot Total
Date 5 16 23 28
9 Egg 3 0 0 0 0 3
Larvae 52 23 0 0 0 75
3 Egg 10 0 0 0 0 10
Larvae 75 61 2 0 0 138
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Table 4. Number of winged females of Cinara tujafilina found at the time of census carried once
a month from January to December of 1985

Plot Jan. Feb. Mar. Apr. May Jun. Jul. Sept. Oct. Nov. Dec.
1 2 9 7 5 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0
3 0 0 12 0 0 0 0 0 0 0 0
Total 2 9 19 5 0 0 0 0 0 0 0

BHoMTVEY, EHOTEOET2RE DL S WERBMOEILT &L 2400 Lo boT TR
BN EHSHITE - 12,

4 % -3

wv eSSy TIOR3, TE (1957) kb & 1 Hick 305E, difiRlE & 5 LTH 230
DT 756V ARBTAIEAORI DT 75 icitlTan = —BHOREEF| X T
CENTRETH B, T, LSV TTORBBICL ST, TT I AVICHLUEEKENICEDD
==, HH5VIF a0 =—DELCENTEZLIOLEH SN TEYH (CuanpLER, 1968), EHH
(1976) DFEERICL B E, b K2 VA4 T 754 Y (Cinara todocola) DK THBE~NVES 5T
7 (Didea alneti) 13, + F=YA A7 756 OFLEEEDOHOALEEATEINL, €577
DYBEDVBIBEITRT 75 L VISEHROREEMSLE L TOE I EMS, NI ST TICLEH
BB DT 75 6 VEBIUKENLSECERE LTHOTWEE LTS, Lichi-T, sV
£S5 7 7EFETRLS YT IEN A/ FTHYIAAT 75 LIt LEDL S EEEINEM%
bbb, XORZFORMBEENERARICHEEL 2 &hid, BEKGENEELC A ZRIT I &
15,

SEIOFBETIE, FIIWRLALEDIC4AHIKTTIKE2XT5H25, H3XTT75HHDY
hhBE-Sh-TV3, FIXKTRES 77 7OREBKOFE R LTV WS, ZIEE CEE 4
BLTWhboEHRENSE, Lid-T, SHNKRB AV L35 T772F LT 554977
HoMBIc X 2BIEEE - TWebDEEZOND, &5, I/ FH Y7 1 KHI2HOYHh
¥ahThd, MEOT7 756000 =—%2EKT 22MEEHAEL ST EETHICREET
Hot:tEZONS, YUt EhoHrdniE, 3ALS4HIThITOEEDOKTREZES S
T 7HOYROMRICLZEDEVZ B, COHIRICE 2IXTHERMBENRBEE N LB - 12
DR, SARE2XEEIXRICVAET 754 VOBEICKXBENL LoD L, 4 HIKS
2IKICWHeE 54 7 7HOMMBIZE SKID b0/ Eh- 22 M 5AT, HAOREN
Bh-tcbnEEbN 3,

BOXEFEIXTRT T LvOEEIRS BBV LR L, 5 HOREBERERT 75 4 viC
EoTHBER LD THS, LELELIXTEEOLANBE SN, -2 EWE, 4APS6HE
TABEBEEE R - TV bDREF YT ITHTH LI EEBEKRL TV S,

EroRKichiITe sy 77, TN AV BZVWREFEFRBICLET I —HERRODS
Bhrotzilbhhrbod, 7754V REFEERELN T, ORI AEDEESGATIC
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W b1 o7 (Lasius niger) SEFE D, TP EEERL T, 20ohic7y 75 4 YA UA
DTV, TOFEMTIZS v v <7 ) (Formica japonica) 3/ FH VY IAA T 75 b o 4B
IESE AP LI LIZBIE SN TV, &51T, VERHLT 75 L VDKM THBI &1
ELHOENITETHY, ThET VP TN T 756 v ARHB LA EOBETEHL
B, BEARHNCIE C OO EERE IHIERENOETICL 2 bDEEZTIVTH S S,

TRV A AT 75 b (Cinara bogdanowi ezoana) BEE LTV 2 EMHI TR, & 2HEDHE
DHERI/NS W EIC3ZDECEL SBEDHICHFTHZIVEL DT 75 4 o8 L1
WA 2585 (Furuta and Taxkar, 1982), & 72 AtwaL and SETHI (1963) £ SmitH (1966) (37
756 vDEEN6 ALBICET T 20 REEORELHMETT 22 & IcBEhrsd 3 &b~
TW5, THIZDWT DixoN (1963) % Parry (1974) i3, FLEOERSERNLSGH IS0 5 8 A
K TENT BT LT 75 4 v OBIERESIDE FERRL TV A T EER LTV S, T
XU, FEsR (1967), RivNay (1938) S53H 3D T 75 4 v OBEOE FIISECHERIL E D
KRB ERIC L 56D THBELTVE, KEDOBA, BARE Tl OBHIC 34TE - B
LI > T 2D L, A SR LAALTAEZH W EERETCOEBTIR Z O
BlCbEMF Led e & Em s, BEIBEEME RN DS EORERHEDEFIcL 3
DTN, [EFUOENICLZ6DTHBIEERLTVWA LI ICELNEE, HEEDE
BRAEOEFIUFESEELD D LEVOTREEr-1hEEZ LN EbHD, S5BD
R BBETH %,

UEDXSIcARIREA LRENEL LREETEABI L, BEGE NS, Ll
My oBIThITET 75 6 VIZEOWIETHREN 2R L, 20, KEESEIEASERALEL
TLbHY, BIFEHRBHNCHEMT 2 (K-3), 20KEBITICNcL I 557 THEL &
DORBERE O THERIIZBIET L, WEEIORT b5 > Tk TIREE IR 2 b0 &
WA B, 385, HucHes (1963) 43, £ 3547 70D 7 75 & v icxtd 3 (EM BT 72
T (time lag) /"L, E—7OHARIIEVD, ZOBOERICHEE L, LB~xTVWSE L
I, €IS TIRIEII /) FAHAVIAXT TS5 LV NE— 2 2NA 1S, &50I3F0OEED
SIHBZHEL, TOROEEOE FEBLCEEZ L, ThllBd—FoMiE, BEAEL(E-o
FIZTHMRTAIRMTHSEVA B, TOLIICES VT IR/ FHYIAAT TS5 4 vps
BEE» SSEEDO L NAUNEBITT 2RETRAVRERETERVLLOD, FEAKESE
BLEMTEDRID, T75L6 VO BEEZLLHI>ZATEERODTHEEVZ B,

5 & £:3

3/ FHYIAFT 75 LY (Cinara tujafiling) DFEE R, Kb oBerdTrtRELTE—2
ZRL 72D 2K T L, B2 RIATEELULIChE » TEREAENZONETH 5, O
DEEEENIET 7 5 & v OMEHEREN OFHNIBZELICIAZ ©, RKEHELBES L TW3DTIdn
Wk EZ, EFHORMEE REEOIOBRE 2T- 12,

EBENET 21BN B L OEBE CRAMEh26EE L, 708, ABoEFKE
HERUR & ORICIZAOHENA SN, EFHIIEICEIKIBICETL, 8~9 Bici3id & A SEF
LAEKIRB T ENbh o, UL, 20°C IR - 28R E CREOR G EF LT 72,

7, 757 7D4d% 1985 4 4 ALIBEO RO AERKXE, £5 57 7ROV S
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Fig. 3. Increase of the abundance of Cinara
1 . . : . ) tujafilina from August to December,
A S (o] N D 1984
1984 ’

ATH— VM HERX, BIXOKEBENEHTENEEICELBLERXTT 75 420%
B A LB L 1o 2K E BRI S FREFG LEER 3 Bic e — 2 22K L .0 b2
ﬁTLtw,tﬁ777&%&D@%bt%ﬁ@?@SﬁmL%%ﬁLtoL#L,%@%75
CHECET L 4 BEAICREL DL 59 7 7OHRBBEIN TV ENSAT, 3 H
o4 FIChITOBEOETIEHES 7 TICLBHBICLEbDEELOND, iz, HIHI
i@ 5 Jic, BEOLRNMKEESHX TIdA SN EDP -1 E}, €597 7hhba L
o tled-»TVWABIERHALHTH S, L L, £0#% 12 HF Tl e FUA ORI
L3R o1k -t

= OhpIERXTRT 75 & VIZEORICHE L 7o AR REORMIIHITIZ A - TIRIC
EZHELTBITEVORTVAEY, ZOLIWHDOEFRLTEL BV EHBENLD NI, T/
FHYIAAT T 5L OBEESEL ST TEL BN D RIEEIOETICLE6DT
b, REFHIZES LT EiERE N %,

Bl £33

AREATIICH D, FHED S TTEEO 2 W AR PRI 8%, AR
EAELTORE W BWKESELEETERESEEARTICECESHP L LT, $/0#ER
EENT 51CH 0, FHEAYEFIRINIEEE R RS @ AR 13 U DRE S AL
I RBHORE, HADERZ D EHHEEITS 5 A TERD TEIHEV W, B B4
HLEFES,

51 B X @
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Summary

In the nursery of University Forest Experiment Station at Tanashi, population density of
the thuja aphid, Cinara tujafilina (del Guercio) increases from autumn to the next spring,
then decreases abruptly and is kept at low levels throughout the summer season. To know
the factors which keeps this aphid’s density at low levels in the summer, (1) fertility of
wingless females on potted seedlings of Thuja orientalis was estimated in the outdoors, and
(2) the effects of natural enemies on the aphid population was analyzed in the field.

In the outdoors, a negative correlation was found between the mean air temperature
and the number of larvae laid per female (r=—0.998). The number of larvae laid per female
was very small in the summer; few aphid laid larvae during the two months, August and
September.

In the field, three study plots 1-3 (each had 32 T. orientalis of about 25 cm high) were
established, and the aphid numbers in the plots were estimated once a month from April
1984 to December 1985. The distances between the plots were about 5-15 m. Syrphid
larvae were removed from the two plots 2 and 3 every week after 5 April 1985 (Table 3). All
trees of plot 3 were covered with a sleeving cage (2 mm mesh) after 23 April of 1985, and
dispersal of the aphids was restricted within the plot.

The populations in the three plots showed similar trends until April 1985. However,
the situation changed when the removal of syrphid larvae began. The densities of the
aphids in the two plots 2 and 3 increased in May of 1985 and then decreased again in J uly.
Large number of syrphid larvae were captured on 5 April when the first removing was
done. The heavy decreasing in aphid density from March to April was considered to have
been caused by these syrphids. No natural enemies except spiders and ants were found on
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the trees for eight months from May to December of 1985.

In plot 3, where the trees were covered with the cage, aphids were exterminated in the
summer. It was clear that the decreasing in aphid density in the summer was due not to
moving of the aphids from foliage to root nor to the predation by syrphids or lady beetles,
but to the decrease in fertility of the aphid population.



