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ABSTRACT

Specific adaptation of sympatric populations of the Kanzawa spider mite, Tetranychus kanzawai (Acari: Tetrany-
chidae) to three host plants. Ryusen TAJIMA, Kazunori OHASHI and Akio TAKAFUII (Laboratory of Ecological
Information, Graduate School of Agriculture, Kyoto University, Kyoto 606-8502, Japan)

In order to elucidate whether the Kanzawa spider mite, Tetranychus kanzawai, adapts specifically to the host
plant on which it occurs, we compared the adult maturation rate and oviposition rate in populations derived from
Nerium indicum, Hydrangea macrophylla and Kerria japonica, on each host plant. The 3 host plants were growing
within a short distance and therefore exchange of mite individuals was thought to be possible among them. In all 3
populations, the adult maturation rate was significantly larger on the plant they derived from than that on the other
two plants. Each population also showed higher oviposition performance on the plant it derived from. In particular,
although both species had toxic chemicals, the host adaptation of populations from N. oleander differed from that of
populations from H. macrophylla: both the adult maturation rate and oviposition performance in the population
from N. oleander were significantly lower on H. macrophylla than on N. oleander, and vice versa, showing a
notable differentiation in host utilization ability between them. This suggested the existence of trade-offs in host

adaptation between the two populations, and the possibility of sympatric host-race formation in this species.
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ZHHTHHEEBZEDORECWELYE L {HETHZ Eob, HEE o s LTHA
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Murray) °F + Camellia sinensis (L.) O. Kuntze 7% Y, “RRBEWZEBTCEALED L&
¥ 5 (Dowd etal., 1983; Takeda, 1994; Ujihara et al., 1995). L22L, F+ %FIHL T 7{H
HEIL7 o9 A TRFEBCTET, 7 o1 2FH L COBEELS + CTREFTTER
WZEDPHDLHCINTEY, oI ERAERFEN T Oy DL E K L
THEMNCHEILE L TWwWA D EE 2 HRD (Gomi and Gotoh, 1997) . 7272, Gomi and Gotoh
(1997) S~ TeF v &7 o9 A BEFTE B E R BETIEGRECH b, B
MO B EHZTHDRENEME DD o T2 BB B, L Lh v HF 7 & =1
AT A3 2 BB OFTEDAFIBT 2008 — BB THD (FFT «» & 1999; Nishimura
etal.,, 2005), DX 5 BGH THHEEMHRICEFEFIHEDIOGINALN D E 5 25X L
DI Z T T,

AERETILEEREINDF 2 7 F 27 b 7 Nerium indicum Mill. X BV B ek U<
A b DEOBEER Z & A T S 7% (Jeong et al., 2001; Rothschild et al., 1970), £ % F)
AT 5HEELIEZ LD THI (A - E, 2003). 7 VHFINK =132 OBMEDENF 2
vF s ThLFENLLR, (LEBEYWE R UBRACEIS L ThAAREERAS . £
TR T, » vy X AR OB L BN T A 2 v F 2 b
v, 7Y% ARBIOV 2T F Kerria japonica (L) DC. ICF4 75 3 BEELZ SR, Tnb
T AFHARDOREEE U THBERES I OCEWNREZ B Lz, TOEEND, H v 7
Z=PFH L TWARFED EICBERANCHEIG L T B0 E 5 v B LAERERRIR S0 DR
[
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2001 7F 6 7 8 HIC st i AR X AF AT BN B¢, AEBRNCER S ey 2 ¥
FI Y, TOHABLIOYTF (FavF2 b y—7 0% A :518m, 7V A—F
< 7FH:241lm, Y7 F—F29F27F7HE:291m) DK 1IBETORLFRERD v
FUNK = OWER L S0 VLLL ETOREL, T O EEEEOMEMKRE & L. KB,
TITAT 4 v 2 BNy v =V (HEE9em) NOKEE FMigH ECEEI L
T ENZENDHELETH Y OER L THE L. ERXI0HILZHLVE O LQH
L, 3HREAZERICH V., ~NF=DfBE R L OFERILTXT 25°C, 16L: 8D D& R T
??r D ‘f:.
3EH MW BT B BEEREO KRR

FEEFEPDAT =DINE T v 2o 10 @F OB HL, MIETERL Yy y—VvHD* g
VFIRNY, TURABIOY D3 EOMEBEYOES E 2x2m?) KB LE Th
LOINEHEAKS HE»D 24 K{HI ECHEBXBEL, RAEERZEIE L. EHFO%HLE
B et LR AL LR 3bkE L, EBRISEEF S L s KEFoT-7. Bbhi
BCBALER D 7 — 2 3 ERR A L7 t, S Eo e fTyv, REbER 3 2 [ 45 & i
MORE LT DR EFRIC OV THRET L. 7, EAEBED L oRR{ER T %
BEBREY I X BB IZD U Tk Tukey-Kramer 8% W THRE L 7z,
3EEHFWEY I BT 5 EEEEEOEINE

FEEREIrDENENE 3B EZ 1T S Ixlem? DF 2 v F 27 by, 7948 X
Ov=7%0FN FICBAL, BEME T HHORZREMIC X A2 EINMAEHE L. £t
BEERE S L1224 ~ 2T RIET DT » 7. JIE I NFEINENZOWT, EIRBuCK - % E ik
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B LHBHEYORE L OEN D O EERICOWTHE L. 7, BERHD & OEIIK
VRS B RRE I X B 12D T Tukey-Kramer 15 % WV CTHE L.

fER

TR DR HEALER A~ DRH R

SESNORE, BRI HBRLRICLEETS X CREEYIC X 28RIEAbh
oo tedy, T b ORICIIERRADKAEIERA» AL (Fig. 1, Table 1). BHRLERZ
BB LIChD L, TRONMELRIENETRLEL, ¥~ 7 AR LB B4R T
1, FEEL TR B TEECE -7 (Fig 1). ¥~ 7+ EEBETIRT o9 A
EB IOV Y7 F EOBBERICEEL I -0y, Y~ 7 F ETORBIRAEDS &
fEER LT ShbOEND, H v F VX =OREMEIFE L L OBt L
TW5Z ERBATH - 7.
r LHEY) D EEINE A~ DR R

BB R RILR & 13 R7n , (EARES X OBBIAYIC X > CHRICR R > 7 (Table2).
T, AR L BEEY OMCERERADOKZAIFAN AL (Fig. 2, Table2), EINBILEF
ELTWichEY E TR &b o7 (Fig. 2). EUPR AR L kB35 & (Fig.2), ¥ =
vF 7 b VEEREF 2 V57 by BRI TRV T F ETHE o, TV A ET
WEBE ootz 7OV ABEEETILT VA Le v v 7% L TRREIS D - 720,
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Fig. 1. The proportion of adult maturation on each of the three test plants for popula-
tions derived from one of the three plants. Bars indicate meantSE (#=5). The same

letter after the mean indicates the absence of a significant difference among the test
plants for that population (p>0.05, Tukey-Kramer HSD test).

Table 1. ANOVA table for the proportion of adult maturation on 3 test plants in 3 poplations

Source of variation df MS F P
Population 2 0.116 2.029 0.1462
Test plant 2 0.066 1.153 0.3271
PopulationxTest plant 4 2.563 44.841 <0.0001
Error 36 0.057

ANOVA on arcsine-transformed data.
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Fig. 2. The 7-day oviposition rate on each of the three test plants for populations
derived from one of the three plants. Bars indicate meantSE (n=24-27). The
same letter after the mean indicates the absence of a significant difference among
the test plants for that population (p>0.05, Tukey-Kramer HSD test).

Table 2. ANOVA table for the number of eggs laid on 3.test plants in 3 poplations

Source of variation df MS F P
Population 2 609.502 12.096 <0.0001
Test plant 2 1724.800 34,230 <0.0001
PopulationxTest plant 4 1860.781 36.929 <0.0001
Error 206 50.839

FavF sy ECRERCAR o Eh, YO EABILI YT F LTSRN
T4 LTHEL, FavF s by ECRERCD R 20X, KFETHW
foh VAU N X = (BEBEOEINCH T AT T OIFEEN 3 By TRy, EINuL
HE L LTVl ECAZCE - ENERI .

ZE

AWVFFE TR EEII S\ S TG ERAEBE L E 2 DR ABEAIRECH W, #
VHUNT2OFREFHENDOAFAL COWRHEET LU T LN E 5 R Ea L.
ZDORER, HBRERIFEE LTl TR EWEARE L TH Y, EIICOWT
bRAEOEBMN AL, e, FavF2 b RFEHTEADRF 2 v 27 v v BEEED
HATHD, MOREFIIEEER, EIKE S EL KL, BHATFavs 2 v v 2FA
TOHDORIARFAETHD EEL bR, —H, TXNTCOEMGHEN Y~ 7% L CEITE 0 F 4
vF by ET OV A BREE TR EAERNMED o T, v T B TR A EET 5D
IR CH D EE2 DRI TDX 5, FAIH vFE TR S BEEEIL RIS LT
WAL b bT, BRERIOCENBEIFHAL CWSHFEZ LS L T 5 &R
Ihe.

HYFINE 2 ZEDLDTRELLERD, B FTMYHEERET5 2 E0Mbh
Twb (FRTF, 1992, % T « @k, 1999). AWFCCHRAE L 3 BOEYH HE L IBEE
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TS TR D B0, H VY F U AR FRFROFEET 5 EEOBEEN
TR, MOFEMYEN LILEZHOARTH S EZELDRB. FHICh b b TFHLHE
WADOEEME RN Z » Tl & LT, HAHEFMPR U CBRECEIGT 5
REELELTUMOFFIFIHATE L 2B LW P V= N+ 7DFENDTON S, BHE, E
RS & O RIS X O EIPBUC I EERRE & SRED OMICE B R ADRKAIERANAD
n, HEFREINTIZFV—FA 7 FEL TWAZ ERREL T 5.

MOER AL EYEE L THWAF 2 vF 2 F v FIBETARAKEIL, 7To9 A, ¥
7R EEARE L N, FEEDCR LT L D FENEICS A DR, i, HFREMEELL
FEIEHEE L THCA T oA LT v — 47 OF@GEAEETCH- 1. & OERIL,
FavF I v URT OV EDEYWEOMEIS Y T V- FA 7 AMEA LT
{, HEBEDEHRMEEINAHRETHL Z EmBLTW5. [, tfavFsa
V57 b N. oleander L. % F|F 3 A #urbygi s O 5 3 N X = Tetranychus urticae Koch i,
PV R T ERACEEETFONOREER, w42 vFavFs o AR LW AFEER
& IR U fe W EGREE O ICERE ToIEI b Z » T 5 & LAV H R (Navajas et
al., 2000), Z A EMOMCEIEYE IR T 5 MG ORER, AR OBEIRIRA TS
feb D LHREI NS,

HEEYEOME BB T EIEEE OFEMED ~ DR HLORE 2950 A 1EA x H o
(Slatkin, 1985). 7 v 1 OBEMEOBEIXFHCE/LL, 7~ 8 Bt Cix@EtEsr s %
oD H VT NE =3 ORI T Oy A BN T ECT 5 (Gotoh and Gomi, 2000) . [d]
BRI, ABEIL T ~8 ARITY = 7FTL A Vv F U NT =D HEREL, T TERE
Bisd Z0X5E, —F05HbEHFEED»LOGENEL AL AEHRAD S L, Eis
IR IE R Te - THHMEDORBEIMEL e b &2 DA, —J, HEFEo*x 2 vss b
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BOBRE A L HEMIT e EBbh b,

TOYA LY T F ETIIANF=NARBHCo BTS2 Licing, ARE#HmTIALIT
24m LovBEN TR BT A B BEPNCEE L T e, AR Cfmr A it AN H %
ThotebBbhs, BE 7Io94 Ly 7FHEHILT o9 Ly~ 7 * L TREED
ENRENDEZEL, v 7 FEABE TR Y 7R L 7OV 4 FTCHRBMRCEBTEN
Dol ELHEAFEOGILOBEIRFZNIEERE LS ot bEZDNDL. DX ST,
HEMEY OB OFEHA BTG LB B R, WMAEOTEFIAR RIS
BHILOBECHELY 525 B 200 5.

Nishimura et al. (2005) 1%, # VHF UV NR =D {7 a5 54 b HHACEEBESHICL -
T, EARFEOBEADALITE W e X 0 S FFEMWC L AN KR E oo ERIRL
FRTHNC A A b v — AR I N AR TER L. S DAL T, RTHEER 2
HFEEY L RE BRI EZE L TWAZ A FETHEENOBES»SW ST L
7o, BHRETAEFCHERETOBESCHERZL L i), FEEY~DOEILIEE
TARMEIAEL OB a[EEMERD 5. S, H v 7 X = DOFEFHEWIHIG L& G
R ED X S Tl AR TE U DD, otk cd /USRI IEIEL B E
5P ONWTHRETHABRER DD, BV F VAR NBENE A U B R HIET 5
LY ->T, EREDORA M V—ABRLEEFRTHOML LT AFER1 ) MELR
HERREIRA.
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