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3y =84 %5775 (Periphyllus californiensis SHIN) O ¥ <% 3 Dt 454K L Foit
ET7VOHRERAELL,

L 232=24r77707v=2 I PENTAHFERIE, ABNPEORVBEIIE
T L&,

2. COBEROETLIET ) MOLENSHN LT, MERII, FORRHO R
BN 30~40m ¥ THELXRIFLTW5 EHAMI AT,

B &

E I =247 75 (Periphyllus californiensis SHINY) |3, dL¥EE K EDNH FERE
HRARCERTST 77 4 VOB TRELETH », KEBRAMKE LK, TR, AL
Rl ERTHRBALBERED 7 75 22 TH S (UAS, 1981),

AEL, YREIC, A XY I FREDOH=FEEEEL L, FOEBLFE I L CHIE,
SRR DET, 6 ARBESFESAE - 71EL, K&z r = —-2BR 3K, SOOI HD
BELD, TOK, B CBERE - MYRAERE Sh, EOMELELTS, Co—@BY)
BRI UHBEICRE LB L, 10 BicA D L BOHM, Sk < DB L, B AR
HAHE, BT 5 (EH, 1979; FuruTA and SakaMmoro, 1984 ; FURUTA et al. 1984 ; FUrRUTA,
1985, 1986 ; HH - 3, 1986),

ARTIE, AEOREENFEL 7V LoRERREPERFA LET, AERSIOFDRkE
TVREMIREL LT, REEREROBEN, METIROKELS EOMARIZE TRA
TR EATHI,

AXRCABRELD, BEDICDIERLEE LI DR IR AFE SN H BB
DOBEHEREILDBADOH «, b, BEOEEY 5 2 b hicdbigl KBk
B, ETREXEFCEL BLELETF S,

% i

L. BESH |

BEHAICRE D2 v =24 77 75 OBEEFEL B b 2cT 51, kD550
B CHER 5 - = (Fig. 1),

Fr&ME (Ra): &AM L, B, 22 X7 Kb 7o b ABREEOR LB BE 2
HER U, HOE L CREBONABEA LT 5, MEREE LLBED > bR £l
LTH Y, AEBEL, ' '

BHl (So): JREERS DD EBELHRER LIBO b Fe v @K, & 1m TR
bDhIct FYHRN Im BRRE LT, ZhbOhADRIIE, $BOEEMEL &L b1,



EIC2RAYTTIEFEORET YV OST

IXFTOYHENPDLOFHEFR, v ~E
1Y, 252 ¥ EOHBRREORT,
EHEEEL, B, BEHREL,
IREB MK Ni): s X755 %8
SR ETHEES - RKOFHEM, WK
i, YREIY, TAHEEOARIE
HL, doN0ENRLKEL, BXOESH
R EAER, ZOKO—EHEE D
W REEGERR O R S h A (1977 SEBRRK,
¥ ; 1978 4, LT HPALK; 1980 4%, &
®TH; A4 10 T, AR,
FF= Y AL (To): #¥2m Rk
THEIRZF F=YRN10~15m D5
TR LM, MRt 4
BL, ~4YyAvy, avIREBLLT

(UuA-H-BFK-BN-FFoRF - RBR-FE) 799

40u .m‘ TOWER C
30m '

1o ) —

10m :‘:‘5—‘ -~4——~"*j QB

Wiz, D o RVENRKEL, BXOESR
PR EREPR TR PV,
LEMERANK (Te): JREER KRRk
Ol h@Ef, I X+5, THE Pig. 1. Locations of the quadrats in the
area surveyed.
BELLWRSNDEABL, T @ : Five 1 mX10 m-quadrats set in each of five spots

O, TAFF v, v7 o370 EDLARH  different in vegetation. Ra=bare ground adjacent to

N . office buildings, So=grassland planted with young
ELETHY TRERB2LIB. 55 yhite firs (ca. 1m high), Ni=secondary broad-leaved

' To T L B¥OE; forest, To=white fir artificial forest, Te=natural broad
B To ek K< BroRE -leaved forest. QA, QB: 5 mX10 m-quadrats set in
B E, secondary broad-leaved forest. [} : Five 1 mXx50 m-

Ko, BREZOHELMD AN quadrats set in secondary broad-leaved forest.
T, EEER T A LESR kK N) BT, 22905mx10m kA =2—FF— b (QA
— Mg A5 50 m #hP, QB—MMBicBiEE:) 2@, 19804, 198l i, I HLIFLVE
RESOHELYTALD, 1D050mx50m =~ FF— F&ERiTI,

2. REARE

Lk 5 oA (Ra, So, Ni, To, Te) D h FHE BT, ImX1lm OEff=2—F
S— N I0KEHE LI ImX10m R 2~ F 9 — P X B AR EZIR 5 DRIT (50 B =
— K5 —1}), B2 —FS5— LR, Y<=E313, TI1L=247r 775, ETIRBID
fE7 75 2 DOFEDEFE 1978 F~1981 F D 4 FRiT i o THFT 78 - 7o (1980 4 Ni
FARITR), '
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QA, QB oW Th#fra~FF— LD 50 KieonwT, Lt RAFEORELZ T
%72,

50mx50m =2 — ¥ 3 — r&FIH LT, #B25H0m, 10m, 20m, 30 m, 40 m DM FiCE
BEFTLTImx50m O#R 2 — V7 — b BT, Bz - F5 - P TER Y72 IPOE
ABLBEERY, Ti0=224rT7750ar=— C) R ICBEMEE S O, £4£7 Y
BoOBEGEEYIZE LT, 198LERIE, Y~ 3 POoOBBRAELHAECZ 2.

FEOETFELAYEE LT (—BMKEYERE LTRBSTHEORMIIBRAERE TH D), AEIX
BEG AT -Te. BAEBEUTO@EICHSD, 19784, 6 131415 F ; 19794, 6
H19-20-21 H; 19804, 6 §16-17-18 H; 19814, 6 §15-16-18 H,

HBRESUER

WETHRIZIY, EIC =247 T750FELLT, vY7F I COMIED I =FTERIFEE
TAHMN, FERZEZRDOLRIE D (1981 E—v < 32, 379%; 1 2 v » =7, 31.3%)
50mx50m 2— F3— FATHREARDOSEoTor =31 ¥ (181 FE—v~% 3y, 206K;
BREDA B H=F, 59K) RoWTDRRBLYEDEIZECTS,

Table 1. Dominancies of P. californiensis (P) and maples infested by
aphids (M). P=100XQp/Qa and M=100X Qi/Qm, where Qa,
Qp, Qm and Qi are the number of unit quadrats with any
aphids, P. californiensis, any maples and infested maples,
respectively. N1 and N2: The total number of unit quadrats
with aphids and maples, respectively. Symbols for habitats
and quadrats, see text

1978 1979 1980 1981 Mean N
Te 85.0 929 92.3 815 87.4 87
Ni 929 833 — 72.7 81.3 48
QA 53.3 85.7 80.0 66.7 66.7 51
P To 60.0 389 455 615 50.0 52
QB 53.8 0.0 00 167 163 43
So 0.0 0.0 48 0.0 13 76
Ra 0.0 0.0 0.0 00 0.0 90
N,
Te 371 324 400 50.0 404 156
Ni 182 316 — 706 379 58
QA 8.3 50.0 71 474 20.8 57
M To 36.4 87 15.8 36.8 222 72
OB 25.0 0.0 0.0 0.0 6.6 61
So 0.0 0.0 0.0 0.0 0.0 31
Ra 0.0 0.0 0.0 0.0 0.0 0
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l. EX9945T7750RERIFH

Table 1 i}, ® 3 =247 75DH2—-FF -t &HEEL LTHELE (2310
2B AT T TINRROP o B I —FS—FOR/ T 75 LN RO fia— VT —
FORE) Ev =2 i oNOFRER (FEEIhvy~2 I CRROBHICBEI—-FF— D
/v~ I CHEELICEMN - FF - OBE) OFERE(E, SO0RTIMERRLER
B —KRHKD 200K A2 —FF—rROWTHRLTWS,

23102247 750BEE (Table 1, P) 13, 4 FHIORBRERRL T LHAMET, TeHt
B EL, Te=Ni>QA>To>0QB>»So=Ra (>3 <0.05 > it p<0.01, -F fillkkE) DIER
BlloTnd, ZODIEMIE, Y73 oBEILIHENREL =0742, p>005), kk
ENRATCAANPEORE IDMIL - TkY, 207 77 2y BRABNRELCHECETSH
BOEERELTWS, 2D &, 2290%xA2—FJ7—F QA OB ki A ENEDER
Flhok g cmEcEbh T 5, OB Bl LICERTERO R, HLINERE
D 1977 BRI T icbhiz, FOTcsd, 1978486 B oo FE K 5 T, OB it T L gikA
—FviboFEIEbh TELT, BHER QA LiRIEF LI, LiL, 20K, +—7
vhEUHMIEEELTVS QOB T, £30=28477 731, BEAFZOELZHELTLE
-1z,

T I DADFERCOWTR, 2r=-nbOoSKBEELEELLLVCDERRBRE
B ¥, 26 = p O o B AR > TR L7k RAS Table 1 FB (M) KR ERTW 3,
Te TOHEERENELEL, Te=Ni=QAZTo>QB>So=Ra OIEL it o2, Z DIEMIL, #T
BOBHEC KT LB EBE-KLTWS, Y~ PORBEILFERLTEABRALR
F (r=0.738, p>0.05), BEELR UL, ABHEBORXVRBERLEE 1022477770
Y= I DR TAFERIETTAEELDRA, ZOZEE, ZOTTFLvDYTES
ST ARERPERR LT, HREBRCILHA - T ALOBBEML ENTED LY
FEHRLTW5, BEREBHOMEYZITLEH TR, ZOFERDOETRALREIKESS,

2. 7Y EDHEMR

EIV=22 AT TIRIFATHERL 7 VOBBEELAER GFAEBEOhCEML= -V
— O/ I =B AT TIRRE O o B2 — V5 — F OBE) REEARKEL 200
FA2—FF — big2T Table 2R L7,

Te Tl v 7 v 45 7Y (Myrmica ruginodis), To T+ €4 v » 7V (Lasius niger),
Ni, QA TIic OTHMNE I v =24 47 77 EHAEMEEEATWR, 02807 Y OR
RN EL T (Y7 297 7 VEHKE, F €4 ey 7 VRIESFE, FEDL, 198725
), +— 7 ALOHEC LY, v 7oy T ) EORERNMETL, bEA Ry T Y EDHAE
BN ERT A ENTFEIND, BRERMTHHEEB KK N) T, v7 777 &
FEA vy T YR BIERIIZITHI LTS (Y9 27057 9,179%; b4y 7Y,
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Table 2. Dominancies of three ant species attending P. californiensis.
Each numeral means the percentage ratio of unit quadrats
with ant-attended P. californiensis (N) to all unit quadrats
inhabited by P. californiensis

1978 1979 1980 1981 Mean N
Myrmica ruginodis
 Te 706 100.0 58.3 86.4 76.3 76
Ni 7.7 10.0 — 25.0 17.9 39
To 0.0 0.0 0.0 125 3.8 2%
Others 0.0 0.0 0.0 0.0 0.0
Lasius niger
To 50.0 0.0 20.0 87.5 423 26
QA 0.0 33.3 25.0 6.3 11.8 34
Ni 0.0 20.0 — 188 12.8 39
Te 0.0 0.0 42 0.0 13 76
Others 0.0 0.0 0.0 0.0 0.0
Paratrechina flavipes
Ni 0.0 10.0 0.0 0.0 2.2 39
Others 0.0 0.0 0.0 0.0 0.0

128%) #s, ¥ 7 7> 7 Vh T ES LMK TR LS5, FUBEERKE THS 50mx50m
2= F5— AT, FEA vy 7 VIR XBHAER (FI3ER) KLY 7o r7 IR IBHD
LA S 1BE, BERBRC IO -7 MhOBELZTILEBZLTIWVWIESS, £ET VD
B YO F0ERY, ERBROMEY RTHEELLVBS, B, teferT ) LY
vror7 )0t —Cn-Mr)/(Ln+Mn): Ln=tE4 w7 VFHREHR Mr=>v 727
TYEREH—ITIVERERD,

3. MEREOEE

I RALT IOV E I RN THFERK IO IDT 77 AV T H V7
sy TVELEL Ry T ) ORERPEEL UT, BRERC X 5BEIHBET KoMK
b EDRNBICE TRATWS R HEN D 10m I BRI FTRRE L5 2D 1ImX
50m &R =2—F5 - FTHRELL,

31 PIEIOADOEFEE

Y, Mo~ Fy— b REEL LTHS LFERYEHRE Z L 1980 4 & 1981 1
T Table 3 iR Lz, BHCHRDITWHRE Om )X 3~5m BOANEREHMEL,
WL DBLFERRUEL, BRBROPELRIBLIZTITWDHLbrs, £O®, #
M - COEEROEL, 10m FHTREL LA, 20m HTTFRE, 30m 7, 40 m H CTIHK
WRL, 0% - VREECEBLTCNS, FHR2—F5 - FHADOFEROELDOWTO
BEDOREEY Table 4 R L, 1980 E120m # & 40m HOFERIMBEREL Ry,
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Table 3. Distributional transition of maples infested by P. californiensis.
Ratios of unit quadrats inhabited by P. californiensis to those
with maples are given, together with the percentage in paren-
theses
Forest edge < inwards
Total
Om 10m 20m 30m 40m
1980 3/23(13.0) | 14/26(53.8) | 9/27(33.3) | 14/40(35.0) | 12/17(70.6) | 52/133(39.1)
1981 6/25(24.0) | 15/22(68.2) | 11/27(40.7) | 16/28(57.1) | 14/24(58.3) | 62/126(49.2)
Table 4. Significant levels (¢-test) of the percentage parasitism obtained
in Table 3. —: p>0.05, +: 0.05>p>0.01, #: p<0.01
0m 10m 20m 30m 40m
Om
10m
20m
30m
40m

1981 13 Om T E R sEAY R LI, ik £2FERBIVFA—HR=2-F7 -}
DOHEAERD 1980 4£ & 1981 FOEI TN THREQHIELZ D b iz (p>0.05), F i, 1981 ¢
DBE, AUHEARECHS Ni 0OF4EKT06% &L 0mH, 200m FOFLERIBTEC R D
(Om %, p<0.01; 20m %, 0.05>5>0.01) 7%, 10m #, 30m %, 40m # L (THEENBD L
higys (p>0.05),

UEDHEBLZ I DB LLBRHTEED, v v~ 12 1K1 RLDOWC, 77Favam=—
DEEL TGRS Table5 wR Uiz, Bz — F7— P2 EBC LEFEROEETIE,
A—fra— F5— b NOBRO Y~ E § SKOWTERBIRTEWDT, & TORER
(FEIR TN Y ~E I CORK/ Y~ I OBEAR) OFNEBEY LV ISEBRLT WS 3
DLELORD, 2EOBBII—KLTED, 2H4LE, A—#k=— K5 — L ORER
EVCERC L HHEERADLNT ($>005), 10m #H & O0mHFE TRHWFERLYTIEH 5
— VR L TABEREIR TS, COBEH <% — v OREICEE B, HBIHRE ~=0.964
(p<0.01) CX->ThHHF Xh B, Table6 i, BohiF#HRa—F7—-r0FEROKE
HRThHD, BRRCHENLLALLDODOBREBRI2ETE S —HLTW%, 1) 0m
BOFARIL, 20 m BRE L LOFSCOBREOFAR L HEHOCHETS S, 2 10m m #
DOFRERIL, 30mBFL Om FOFERLEEEELNRDOLRAEVWA0mFoFAKR L IZRE K
Be20m HOHFAERIL 0mFLRIBEEN LS OnHFLEREETHA, 430mHr s 40m
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Table 5. Distributional tansition of aphid-infested maples and aphid-
attending ants. The number of infested maples/the total
of maples, together with the percentage in parentheses. Fj,
Formica japonica; Lf, Lasius fuliginosus; Ln, L. niger; Lp,
Leptothoraz sp.; Mr, Myrmica ruginodis. The rate of ant
attendance was calculated by (Ln—Mr)(Ln+Mr)

Om 10m 20m 30m 40m . Total

No. maples

parasitized

1980 3/34( 8.8) | 15/34(44.1) | 9/53(17.0) | 18/68(26.5) | 14/21(66.7) | 59/210(28.1)

1981 7/38(18.4) | 18/34(52.9) | 12/45(26.7) | 18/49(36.7) | 23/40(57.5) | 78/206(37.9)
Ant attendants

1980 3Ln 12Mr1Ln 3Mr 7Mr 0

1981 5Fj3Ln2Mr | 3Ln2Mr |7Mr2Lnllp 16Mr  (16Mr7Lf3Ln
Rate of ant

attendants

1980 1.0 —0.85 —-1.0 —1.0 —

1981 0.2 0.2 —0.56 —-1.0 —0.68

Table 6. Significant levels (s-test) of the percentage parasitism obtained
in Table 5. —: p>0.05, 4+ : 0.05>p>0.01, # : p<0.01

Om 10m 20m 30m 40m
\\
O0m Tl + — + +
10m H# T . + - -
20m - # \ - #
- 1981
30m + - — e +
40m # - # w0 T
1980 \

HOFAEREIHANWCERTH S, I0m HERTFTEEVEERY ES5LBEMC L 5T, 4
ROKA~NDER < & — iz 2T 220BROLEFHD 5,

1 10m#&& 0m HOFAERRIFA—DREMcHRT L0 TH b, 20m &L 30m &
DHFEROETIZ, HRBBUSNOMoRMORERR X5,

2. I0m#%FEAOm FOFERDO—FITENTITESI SDOTH D, HELSKACED »
THEERIHA LT EAR, I0m BTOBVWFERIEA IR D,

HEOMRTIL, ERBRC L2HBINGROZCE LT tich Y, BEOBRT
2, EOHBINAN0~40m FTREZ LIRS, FBLLOMRI LTh, WGHMoEK RS
DOEBYZIT V5T LXRE W,

3.2 ZYULDOHEMR

TableS i€ I =21 57 75 %8FNTC W7 ) OBEEE FOR_EGIESY Sk — F
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S—brZ¢RARLE, F2HTRULELLOIR, FEAvyr7 VLY 27057 LOER
—(Ln~Mr)/(Ln+Mn)—fEBIED A — 7 by RTIHEEL LTHE S &, 1980 12 0
m %, 1981 £k 0m F & 10m T, HEERBERHSBERORROFENEDLRL T,
BERTIENTESL, Big, 19814101, Om B0 /e v ~7 Ve s o= 24
7 750¥ETIVELTESL, KBTI DA -7 A BAKLZ EERLTWAS,

3.3 PYEICOMMAUFER

1981 £ DRETIX, v~ I vOEENELYRERBCmZ I, 520FHKRa2 -5 —+
D¥ -~ I vOBENEE LBEFERY 2 v = — L BMBEGOYE LT Table 7 iR
L, 2r=—08%A4, BEcisEWizEEIhAR: BE1ln R#EsL LR ED 200

Table 7. Percentage ratio and the number of maples parasitized by colonies
or solitaries of P. californiensis at each height of maples
Height Total number Colony Solitary
of maples No. maples Percentage No. maples Percentage
(cm) parasitized parasitism parasitized parasitism
0~ 20 1 0 0.0 1 100.0
20~ 40 29 9 31.0 8 278
40~ 60 49 18 36.7 18 36.7
60~ 80 31 13 41.9 17 54.8
80~100 27 11 40.7 15 55.5
. 100~120 28 9 321 19 67.9
120~140 16 7 43.8 14 87_.5
140~160 12 8 66.7 7 58.3
160~180 6 2 333 3 50.0
180~200 0 0.0 1 100.0
200 and over 4 1 25.0 4 100.0
Table 8. Shift pattern of percentage parasitism of P. californiensis (colonies
or solitaries) to maples classified into two height classes, less than
1m, and - 1m and over, from forest edge inward. N: The total
number of maples
0m 10m 20m 30m 40m Total
Meples porasitized ] 2N | %) | s | 2®™ | %W %
Less than 1m 192 (26) | 538 (13) | 207 (29) | 359 (39) | 594 (32) 36.7
1m and over 16.7 (12) 52.4 (21) 37.5 (16) 40.0 (10) 50.0 { 8) 40.3
Maples parasitized
gy solitary aphid
Less than 1m 69.2 (26) | 385 (13) | 207(29) | 462 (39) | 375 (32) 431
~1m and over ' 1000 (12) | 61.9 (21) 50.0 (16) 70.0 10) 87.5 ( 8) 716
Average height
of maples
zZ+S.D. 86.31+27.1 | 110.0+46.2 | 86.0+51.5 | 67.4+353 | 64.7+27.0 | 78.2+43.2
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B3 CHEEROERRE, 05<p<0.7), LA, §ECoRBOFTIEI-RELTHIAL
TREEMBEEC LI 2HFER HEREVIFASIb LU bMRERV) 1L, Y<E 20X
BEVEBRESRLZEA DS, BE Imk#HE LhUEov~% I SOMOFERDE T
HERCEBETH B (p<0.01), Z ORHOMMMEGEGD S 12, H M H bk O 2 8fEsE
ALz r = =RR1o0bk\) ThHh, ThbBXOE N T <E I CTROPIERSE
WZEERLTWA (Y2 I oOBFEORE L bR EAERRRIRE ), Y=
COFHOBBZI0Om HORR ImEHL, LrdbIoHRKOLZNImEny<2 o
OFEREN 1 m kO EEY EBl» TV 7z (Table 8), o0& b, I0m#HiL, v~ ooBEEE
DR EWD, SEBEEIEETHIHEERNEL, BRELT, ThEXRDz2r = —0FERN
ERL, ThrERPEBCIAFERETHEHILTHHELTLE S CAEEAELORS, 3
£7 ) OBEALATHIOmBLOmBHLITRESTWHIERELERT S L, 0m o
TDT7 T AVORCEFERIL, OmHOLREBRIE, TL HAEELNEL, vy~
DHHFEOWELEDLIVFELVRAENTLhB 00, BB T, 3. 180 2 FH DMK
CEEY? EFTIWEAS, Thbh, ERBROFEBINZELT TR, KK 30~40m ¥ T
BATWHZ EILE D,

X & &

EECiE, BERRERFREY L b OnS L, FROSEBRBRCHE S Fkt —7 v
(COHELZTH LRBDHTHAEY EOFTLRVEASLS, ¥ B ORERTRELEE
EZFDHZLIBROZETHD, Thik, Hxiz, BEY—HH#DT, Lol BnBRCY
ERAHTWBENE I, BTWBHAERIE, E0X5KBHOENMNEDMOTEHRA T
HOMhEMBZEEMEOMBEE LisiThiliebiny, TR, LBRECELEH % — v
Wk E RN TR D 2L (EAR, 1981), ZBIBRBEI KN 20m fZE TAEVC & (kKM
5, 198]) e LR OBMEERBROPE L LUERIR TV, Ebe, MBI T, +
5 & =FTHA 10m FC (@I, 1980), w # 7+ 4~ CHP 10m T (L, 1981) HEAH
Twb, KEEYHCTL, —oBRAT, 1 2XHBEL, 7 Vv ¥O5HcEBrE52T\5%
ZERALRRI s T WD RE - FIE, 1981), Y= Ii0—R IR T F5—v 00
Tr7 ) EV)BRRC B ERBIRD, A 30~40m ¥ CTHEBBRCHE Y HFhA - v
oM EEH - TDEEL LS,

X [

BB (1980): BHBHOLH>OBKERED Y5 5=, MBEC ST BRI BELEHRERORESE
BT 3 AERAE (L0 4): 50-52, dL¥gERFEHER.

FURUTA, K. (1985): Spatial distribution and mortality of aestivating dimorphs of the maple
aphid, Periphyllus californiensis SHINJI (Homoptera, Aphididae). Z. ang. Ent., 100 : 256-264.
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Summary

Ant attendance and parasitism of Periphyllus californiensts SHINJI occurring on maples,
Acer palmatum matsumurae, were surveyed at five spots different in vegetation and at a forest
spot adjacent to an highway, the Tomakomai Experiment Forest of Hokkaido University,
1978~1981, to examine the effects of the highway construction on the adjacent forest. The
results were as follows:

1. The maple aphid preferred woodlands to openlands; percentage parasitism of the
aphid to maples decreased with the increase of anthropogenic vegetation.

2. Effects of the highway construction extended 30-40 m inside the forest surveyed,
judging from a drop in percentage parasitism of the aphid to maples and the alternation of
ant attendants.



