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Searching and Ovipositing Behaviour of Aspidiotiphagus
citrinus (Craw), a Parasite of the Arrowhead Scale,
Unaspis yanonensis (Kuwana)

1. Distribution of the Hosts on the Citrus Lecaf and
Searching Behaviour of the Parasite

Hirosur Kajira

Institute of Biological Control, Faculty of Agriculture,
Kyushu University, Fukuoka 812
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NG F Y Y AT Aspidiotiphagus  citrinus
(Craw) (X AF AT, PR ARTE 2 1770 5 B ARG
ThH3. REEARDLVBHLESGDw VA H T A8
WCHIET 203, T HUBIOMEFRME > T EEA
MDY » 2 #4 #F & Unaspis yanonensis(CKuwa-
na) hL, ZOHELFEE O TN S (Mura-
kami et al, 1972). Ud» L, &FZAREKHTT
BV XA N T L DEERETFT IS5 2 THY
& A (i s, 1973). 2D, BikiEo
ARTFICHELTCNE FTHTVAA4HT LY
Aonidiella taxus Leonardi %»J[173% & L CTH:S
U, BEFEE2MINS L5 &9 3HEMRESH
T % (Murakami et al., 1974).

NRTFHIYANRFOY ) 3 H4 5T A M
TARERIEY 2 AAAHTT LR LU TE D —
BITHEE L, MEHERNC 2 o FERIRB AR &N
BOMEDZDDORTHE LI DD 5 T EH3Z DJE
ATz s bt s (Murakami e al,,
1972). Th o DERIZL D, NAFFHYYaNF
DYERITH EFEIITEIM ED X 5 2B 2 513 T 5
RIS 5 C &k, KEEORIMALOM & HEHD

5 DFE IKRBCEAD T D ITH RS BRE 2Ht4 54 O
EEZLND. PHEICDE S RBEAL S, TTVY/
AHAHTALDEHL TS D BB RT3
FRITEY & FEINFTENT DTN, ATIE, T A
HRITHT 2RRTHEH 2E5 LT 5 EEbh b
Y RNATT AL DELDERRE, "2rFaY
Y 2 NF OPEIRITRITI RIS U 2 B TR DZE (LT -
W B,

AT A BTN, BB EBHEDOY 2 & 5
NI AN ERE I EE o S BlH U
LB, FRMEERRICEN 254 S hi B REBERE
AR P AR R DR 2R 9 5.
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MBI AAM-4B BHBREE 26> THE L.
N\RIFHYXINFORRITE HEBON X7
BV X A NFi3 1972 £ 6 Ai ERBETEKTHIC B
THELIZ DO FHT, b JullRsEdEyn
BRI £ 2~ R BNT T hv v hA H T8
Aonidiella aurantii (Maskell) %»%3:& U THIEL
12 DTH 5B, HAIZIE 1 HE OF A 2
Uiz, BRI ORI FEE L UTH 7 AW ik
Tz 7 HI VAL BT ALD234dRE T H o
WRIGEHELTNBY ) 204 KT 80D 1 S58HR %
Do BTENE 1972 8 9 Hic ERBRIBESE T
PRIEUICER, At (BB, 1972) OB B> THH
BWELIL OTHY, #9347~ 8 HiT i
Doy HBICBNTHRELIL DTS 5.
4T AR BT 51T B STk R BaEmiie bdic
Y, 3RBRUKETHREEBTHRE 2RI, 10X10
cm DH 7 A I 6 THI 0 BEF 36 HOBFE S
lom MRIT AT, 2 DRRIFIC AN %2 15
U, 1585 5HAIGOR X 2HEL L5, 155
mm O XITFHE LI B H T AR LICE £
LB % 3RRIBHCEEA L. BRI X b oy — &
OB CTHEAIT 5L S5 LTI, WL DD DEEE D g h
5, EENTTEIRIE 30 il FRIGEE L eh
D25 IO T HEITAB 2RO IC. HEITAEEN
SR, WRARO3IBEIXEBRMICHTLICEDE
AL, SHITHREEAONEBEZOIPHOAEBE 2
FEATTHMTH U T 3B OME & AT TEBO AR
BT 202HELTASNIETH 5. FEINTE
ZIRU TR DR HIDOHETT A B ORIEIEETT D i
DIl 2HEHIT UTs. TR IR D 3 Bl
HWMBTULI DEARL, 3WICHARE LA
B 2B TRATC IR 2T L T L. Faen
SEERERBEC iR E WA, I 22°C ©
{HEEIC I T ol

T h RIS AERITHOMBIT OV T, H
BREMGTTIT 220D ¥/ 20445 & Vg
HOWThr—ABEHL T IR 1KLY, 20
ORI AR 2 TEEM L T, FEBSHELEN S T
TABEELOME 28 MICER L TF—TLa—4
—ITHEER UTc. COFBRIT S &S0 THAEG DB T
B & ITRE 2RO 12, BEIIESTA SNIcH R ITMW
HLU THEDHMRIER UIc. BEILH 30°C D%
ST ISV THEREASBI 21T 582 U T B3R FIL T 5 [l
Foffrotz.
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YA RN T s MRS S BEOWTNTER T S
2, HEETER & BT ET L, TIRISGER LT3 3
DT D Lol W DI h DHEIL 2~36G{TDH
DT, HERHAR & IEIRE ORI o v = — 2R L T
BLTEh, EEbICH DREL 21~438 G T,
HlYDBE o= -85 an=—Thoro. I
HEOERIZ— i Tledoroicy, WHiC & ITWETT 1
cm? B2 b O M & SELBRER A TIRE & D B%
BRUICOH Fig. 1 Th 5. BEEEMARIRELGO6
Bz b OEEHEMT o0 TR 21 Th
I s A bhiz. —J, HDao=—=5&1ch
D R & SRR IE A I S O R %2 R UIZOW
Fig. 2A Td b, YFE 1ocm? Hicbh OB & i
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Fig. 1. Relationship between density of
female Unaspis yanonensis per cm? leaf
surface and nearest-neighbour distance.
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Fig. 2. Relationship between density of
male Unaspis yanonensis per colony (A)
and per cm? leaf surface (B) and nearest-
neighbour distance,
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Fig. 3. Mean step length per second and
angle turned by the parasite in the 30-
second periods before and after oviposition.

HPARTTIERE & ORIR 2R U O Fig. 2B Th 3
B 27— 42 Q12451 O VEHERLIZEDT
b, 0.49mm Th-o7:. HEOBEHAREKRTREILE
OB 51 Tk 53, 1HF—FDMERLI.
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A, HS AR ETORRITE

Fig. 3 @i 40 ¥ a,3F 0 FEYFEIE1# 30
BRlicislT 5 EITAK & BITRBED BRI L2 25
A OESETRUIZE DTH 5. SHITAHKIREIE
AT S A% 00 &L, MBS ITHEANSE
180" & Uiz, fEFTARIGIBITHRBIC HRTKEIE
U IzHS, FESTIINNE B ITRENIIIE B THBD
TR LT, EEARBIIENTHOEIMET L. £
1 REIR T BRI IR EE BRI TBIE AT R THEFT A IS
WAL, BEEEET U2, BEOERI->hT
HATARIIRENCIET L, STMB LR U T, %
13 RhS TREDIFTEIN & i3 Ui Lic.

FERE DT AEDRICH I AT
O TN ARG, FEGOSFTIMMNE A, E 12X 5
IUE R HTHAH. Table 1 (2 N
YaNFOE X% 3BUMCAIEET, AREIch
1D E—FF AT UIch 2B L, % OFEE 2R
BUTRUIZS DTH B, FFHkkE T 24 BRI 3
F—JFTNT 7 L1203, 1S BRIz ) F—Hn
LT 5 T EERR) THgdolz. EIFERTHIO
MEHT, ELHIFHCMACEHETLUL. DX
I, WAERRITICE D E BT AL SIBHTL T
B.
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Fig. 4A 3 BRT ¥/ F W4 X T L VMM EHL
TWA I HIELETONRS F 5 ¥ aNF O$EFTH

Table 1. Frequency of time that the parasite
moved successively in the same direction
in the 30-second periods before and after
oviposition,

Time Before oviposition | After oviposition
(sec) Right‘ Left ‘Ahead Right| Left | Ahead
3 37 38 7 29 27 7
6 15 20 0 16 14 2
9 7 6 i 0 6 5 0
12 6 2 0 7 7 0
15 0 1 0 2 2 0
18 0 0 0 0 1 0
21 2 0 | 0 0 0 0
24 1 0 0 1 0 0
27 0 0 0 0 0 0
30 0 0 | 0 0 0 0

Fig. 4. Path taken by a parasite on a
citrus leaf. A, An example where
female hosts distribute along the central
vein, B, An example where male hosts
distribute in the interveinal area, Open
and solid circles indicate attacked and
non-attacked hosts, respectively. Fig-
ures in the open circles indicate the
order of oviposition,

HO1BIZRLIZEDTHS. COBITIR, HLElH
FEINTE 2R LIcss, FEIRCH > CEBINT ST U
CEWEHSNS. A EMIFIRD UERAL 21
L, RECHDEDTHABEDOHG 2T L T
3. WO ERITH 50 3 FEIRICEFT LTk,
HEGDTHRTIR D TIRITEEICHIT LI C & 2R
TEDOTHS. Fig. 4B 3T HL 8 LITER LTS
Y/ AAANT AVHEDT 0 Z—~NEZDOFTITET
AEREGDLHITHED 1 Hl2RLIC DTHS. LD
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INRTFHIYANRFPY S RHA N T L MEITEE
SRTE 2R L8, TR T BT LI
BOBITHEE 30 B L T¥E 0. Tmm/sec Th
21z, UL, BEETHEIEENTE 2R TG
AR DA THEIE 20 [AfgEE L TSRy 1 T mm/sec ¢
dHotz. Igks, T U3 1 BE U T-Fr el
TGN — P AUTE, AATEHEE RN T
mE L.

P 4

ZIN

NIRRT BY 2 R A K T v DAL
1 EFTRNL & BN TTE R D= > D fA Tl RERfic K
SR D sz, Tiob b, MUkl & WEC
EHLU TS D, HHE HERE BERE O E#35 L QN
rz. FrHE OB EEMEANNENIEOZ N X b § Rk
RNEPOITH, ZOMDIER DIz Y OFELEOHINE &
BITINE L 70 B DM IEIR PUERICRY > TEE L T
WBILHEZBLLNSD. UL, HEOBEEI/NIUIE
ETH, BEEERIEED D IOWE G 503D
iz, CHURBIAE, BIRCHELSIEARINITERST %
12 b5, FIUESEOYTIS U 5 B
PR HF DB U ot B & Ui, D
BRiEH> b Trg L WARPIHBT L TEL L Tz
VTR O»EBbNG. —F, Hidan=—2EIR
UTESNL T D, ZOBHERARBIENL & DB
BOWTHEET 0.5mm ThH-oz. Thidkip (1969
DL TN A & 50T, BT DINHTHAS SR D
ZODBRBH DTN ATD TR LN EEZEL LD
Bh%, Z DRI N TIZIE S T,

PEHEVEDISE & IS D 5 A CREINFTE) 2 AR L I28E, /)
FATIEFTT AL ST fTT A& a by 2w
F Trichogramma evanescens Westwood (Laing,
1937) % sV ¥ K Y a,\F Nasonia vitripennis
(Walker) (Wylie, 1958) TH#iEah s, 4
RN FH Y Y aNF L g T AW TR
PFTBI 2R L To 8k, INAIAITIETTT % X 51T 5
ZEBEDENIL. FINDRTFHIYINFIEIIH
CHERICER LU TN B Y R AN T A RECEEIRTT
B 2R LT B & NI AT RETT S % X 93BT LIz,
LU i iibETh, ¥/ 2h4 5T s e
TE 2R LT SRR HT L. HEDES L
TU BHERR & HEAR & DN & e K liiE & ZsoTo
203, MEOEE L TOAERIGEIC/E>TN 5. &

NHDTEDL, T H TS AR OKN
X AN DAEFTIT D E DET L O 2 AL D20
M DI 2 513 T T 5 C LTINS 2D Tk 7%
W EEZL LN A

Laing (1938) (377 X OB FEAMAINE A 2% 1 mm
oKy 10mm QWT6RINCEAT, atbyrvT
NFDMEFTT B & HITHAT U Aicdf s < %
MARMRUIZ. Z O, BT 2% THEBT 3
FIEI BB MDY 5 mm D& XITEET,
BRI ORI 2 X /e { TE, Fhedick s
STHIETF L. UL, BAIER ST hicdin s 3
FREI BRI DS N IWVIE EE 0T, Th
5 DR LGN OPFAREREIWATEE, N2 FH
W 3 N F I BEREMA T EDSKY 0.5 mm D ¥ %
HAHTLHEOT v = —NTRBETIEITT 5L 5
AT 5 BN 1IN 5 § O EHEEK IR
B. LU S, NS DE R IEiTdhL 91T
HFTT BT, NI BEIEDT v =— T HMICE
OHFFITHEEST AWHENES H B DEEZEAL SN B, —
73, Ui OB I ORI o TR S
AT ENG, WEHEEICE S ERETERING
AL DETHINDG. TRADECONTIIAH X
SITFELO ARSI S,

SEOMEICL D, NI FHY ¥ 2 SFIIFEIT
BhEITIGTTE 2 & 5 2 TR R R & AR 72
BN RTYG L, Uids L OIATIEm L2
VY E TR VS TUATT 5 T EDRHII L7z
CAUL CDHENDH LD L EFT L QO ISNIERS
EODILNYATUTERF I LS T & 2RI T 5.
2E Y, ZOWHANHIFEGRITCE D TELT B
TR 2RI U CTHBR1TH 21578 S HAGTH 5
EEBEILNB.
fitg D

BECIRNAR Y F 4 ¥ 28 F OPSRFTENC B %
BIITELEDNBY 2045 T Lo DWE LR
K&, HERPARNCES LIcH T 2R LEEY 2 25
AHT A VDR L TN B T e TR S
732 ¥ a8 F ORI 2TA L.

1. Y7 24K T L Mfd 3 #UBEOER, IR
BLOYHRTEL U Ts b, Z OBEBHEA R 5
WdTz b OEREDRIINT E b 0N 75 BB A
HRIT. HEITEIR EURE DI v =— 2FERRL T
EHLUTEY, 2 OREEANERIEE OB S
79, % 0.5mm Thoi:.
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2. HIAM B BN FHY Y 3 SF IR
DRTTEy 2R il (PRl g A0 ks =7
T 5 & HITIEFTL TRPVEE THITUIZH, IR
FETIS NI AITIEAT T A & D I ZVHETHITL
2. UL, UIES < ORIEEIRFTE) 278 3 2ot EFEDR
TENIOL SCKEL H—T7FT AL 2T LTIER
WS TAT LT

3. P HVIELIBI AR FHY P NFIIE
IR & SEIR & DINTHEIF L TN B Y ) 204 5 VB
WPREBFFmh 2R LTz, MEITT 2 & d i izliz, U
MU, BIRICESHLTADY S 24 4T & VI
JHETEY % TR LTI PR H YD T HERIIT BT L
1z,
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Summary

Aspidiotiphagus citrinus (Craw) is a dominant parasite of Unaspis yanonensis (Kuwana)
in Japan. The hosts scttled on the upper and lower surfaces of citrus leaves. Femalce
hosts distributed along the vcin and margin of the leaf and male hosts distributed
gregariously in the interveinal area, The nearest-neighbour distance of female hosts
decrcased with incrcasing density, whereas that of male hosts was about 0.5 mm at all
densitics.  When a parasite was liberated on the lecaf that female hosts distributed
along the central vein, the parasitc moved slowly along the central vecin after oviposi-
tion. But when a parasitc was liberated on the leaf that male hosts distributed gre-
gariously in the intcrveinal area, turning movement by the parasitc was obscrved after
oviposition. When the parasites were liberated on the glass plane with smooth surface,
the angle turned incrcascd and the distance moved per second decrcascd after oviposi-
tion. From thesc results, it was suggested that straight-ahead movement along the
central vein was rclated with the convexity of the central vein.



