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B OE [Br)] WHESH/NE Neoseiulus barkeri IR SGEEDTE M R PIBIHERIE TR, NELFH45
A AbEE B A A R RS HE S o L iR 1 N B3 ) B4 ECOB /N6 R £ it 245 (%) Jr 1k D o £ ORI
NPT R AR I Ze S RN I s E, BE EEOH /NG AR (D). ANAR B i PR T RS AL
HLER] %30 RER, B ICHT/INZEE L IF AR BUR S RPr2y M8 T 226.38 5 ;4432 F, A SS@xRRJI
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A deltamethrin resistant strain of Neoseiulus barkeri:
Selection for resistance and genetic analysis

CHANG Jing” LIZi-QI BAILin LIUZhe DONG Xiao-Han MENG Rui-Xia

(College of Horticulture and Plant Protection, Inner Mongolia Agricultural University, Hohhot 010019, China)

Abstract [Objectives] To clarify the inheritance of resistance to deltamethrin in Neoseiulus barkeri and provide theoretical
guidance for the improved control of field pests. [Methods] A deltamethrin resistant strain of N. barkeri was created by the
direct spraying of deltamethrin, and the degree of dominance (D), cytoplasmic factors and genes involved in resistance were
determined by crossing and backcrossing resistant (RR) and susceptible (SS) strains. [Results] After 30 generations of
selection, a resistant strain (RR) with 226.38-fold higher tolerance for deltamethrin than the sensitive strain, was obtained. D
values for the F; (SS@XRRJ and RRYxSSJ) were in the range 0<D<1 (0.893 8 and 0.761 7, respectively), indicating
incomplete dominance. The 95% confidence limits of these two D values overlap, indicating that there is no significant
difference between the Dgr and Dgs strains. This demonstrates that the gene conferring deltamethrin resistance is mainly on the
autosome. A Chi-square (3°) goodness-of-fit test indicates that the mortality levels of F, females (BCisg and BCgs) were
significantly different (y*=15.51, df=8, P<0.05) from those expected under the assumption of multiple gene control.
[Conclusion] The inheritance of resistance to deltamethrin in N. barkeri allows resistance to develop rapidly. Release of the
resistant strain should reduce the conflict between biological and chemical control.
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[ G /N2t Neoseiulus barkeri J& T4 2%
IRl Phytoseiidae #r/N22 /& Neoseiulus, 2]
I T E A AR, PR . RN 4
FE 9 2R (Tian et al., 2019), %W EA
Z MRS, TR e A | R EHIZ HLAE R
7, HEHEYHO ., e, K&,
oy TR K B G, PR N B A R
EVIBIGEREZ — (BT, 2020 ),

A=Wy B IR TR B IR AR AT FE AR A
TR R A R i, e AR kR 2
FAE R R R R B AR MR,
S, ARG, A5 A R s Y il
TPy Eag g E, HE REOCE F ORI
T (BHES, 2020 ), Hit, BEHEAHZMERN
REGHATH RV, BRREARBAA FAEY, &
fil:BE 0 K K B 8T, Mochizuki (2003 ) J
FH 3T 5 HL 248 R A9 6L IS T /N 22 155 Neoseiulus
womersleyi (85 44 . IR REE 2245 Amblyseius
womersleyi ) FiHE 5 b2 257 45 6 1 7 B iR A%
B B4 A3 G 15 Tetranychus kanzawai Kishida
BT BB W PR RCR o 76 B ATl 22 b
B, RERFEZK Hoy (1979 ) 5k
R IE T3l N & B VS 5 #E 5 Galendromus
occidentalis ( ¥ FH4 . 785 & EHE Typhlodromus
occidentalis) HiA LIS R . Mario 5§ (2001,
2006 ) 7EZ NI E A5 1 iR K/ N A F e
PEAL R, JEXT BT AL AT T 058 . R EXT
I HT 241 B I T A AR, (B S T
RKR B, Sefa A EUI RS (1987 ) TEZE N L
ik T JE [CE 22 Euseius nicholsi (% 44
Je R4 2z 0% Amblyseius nicholsi ) $07 Hea i i
o MDA SE (1990 ) FEEE T I DO/ N G
( 80 B fli 22 1% Amblysei us pseudol ongispinos 4
W52 ) Prafb R R R FRiES (2011) W
DI & THEIOE /NGl (%G 44« 8 Il 2 il
Amblyseius cucumeris) HIBTZER = R, HAl,
TEFH RGP L2 Biia S R ETHR T, Al 2
FAL 24 M s 0 R F G R 22

T P2 Pt L E 2R A ( Croft
etal, 1976 ) B A EE (FIEIAESE, 1990),

PregtESE R N B RS R (Roush and Plapp,
1982 ) FIBLLGHEMRIE GBS ( T,
2021 ). Roush F1 Hoy (1980 ) 4 # Wi 74 Jr i
T I X S i Y TR R S A 2 IR p P I th A S8 4 1)
SRR P 1), SRR B ST EEUE LN
P B FE R e g (Roush and Hoy, 1978),
XiF 4 B B B R AS 5 4 M R IR 1)
( Roush and Hoy, 1980 ), fJiht:4% (1990 ) BH
BT I ECOB /N W B AR SR T R R 2 S R Bt gt
o BIARESE (1987 ) WFoE KB, J& FR 2t Xt
Ve B 7 A B2 M R M B PR AR 1
U, BRI BT 24 PR s A% 2O T e i
PULE R SEARUEE | 5 Sl B b 25 e AL el B
HABEENE L,

EEL G 3 /0N 222 06 S ) 5 A v il EL A AR e 1 3l
BVER, (FIZ 0 X A R Hhe 4 i 28 2% He 3 43
&, AFRETRE BT bR R 4G R AR, K
P A PR, X B i T RN i 25 B R K
LA B SRR S o AN ST e FH TR U4 g T 1
PO/ NG A T i S 2 AR 8, DAARAS B BT /)N
SEEPUIR FAE TR R, IR b, X b2y
PR AL A TIGE , R B EHT /NI B FUL 3 T
BT i 22 A N AR R A AR A

1 RS

L1 At B R/

/N R &R (SS): TINEEHK
A K2 bl & S YR 22 B F B R A BE
SCE R, RIS Aleuroglyphus ovatus
TRFR BT, RIEE S A AT A HURI7

L% LA /N W LS A B DT 25 M R(RR): 78
Petrushov( 1992 JHE 2z Hi et & 7 ik nyEat I,
H 2 P S I SRR B BT /) 2l B AV [ 0 il
[T A TR B o MRARH RIS T BNz
UG e G, DAL A TR X ME LR LCys )AL
PRI, 24 h 5B A 19 L IR/ NG S A A9 il
to [AlEE, FERY AR TR R, FEARDR
AH AR BE IR EUAE TR , JTBEE By 6 R DT 241 1)
AR, B MR IR B, 24 M i 1]
MO R /N, b, 2R
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1.2 #kEH

98% 15 A iR IR 25 W) A YT I8 AR AL T JBefy
AR T,

1.3 HEWEEMNESZE

AN R Ty EERARYE FAO il i -
KMy E AR EA T ——RB R (FAO,
1980 ). Pk & 1 7 M Al A Rl & 5-6
AREERREE , PUbstfE o, RINRER 2 10 1,
BILAEKAVEXS R HEXH T BT A 2 emx
3 em A IENGTERI R b, R05 AN B
RS0 M B , TS TEORS 7E XA e |, fiff
ZAMER, TR R DS AT S, B ARG 3 1T,
BT 10 3k, FEARUETCHUMIT . SR Fat B
RIRAMNFIREREE 250 5 s, RA08E 30 3k
W, 3 NS 3R BOE S FHUEAU T 2 00
I FH R, BETFRER (25+1) °C. LM
16L : 8D, FHXTIRIE 80%+5%I1) N\ T2 HE G IR 1%
AT, 24h 5, B TR RO T R A T IR
INEEERFET- B O, LABESET I Bk, Bk
K RS CAEEIET

1.4 FIZEZRE

SRS (2019) W, WIESCHR
SRS o A PRIEFEAT 2252 1250 0 I ol A SE T
PR ECEL FC T /7N 22 0 B P AR AR R % 4 T
W54 300 3k, FRARIESE, fRA R AMERES,
-5 P RO R A MRS VEA T RS BD , B RR @ x
SSA ) FI( SSPXRRA ), 15F—4K[F; (Firs, Fisr)];
Msg ik, PhH FiACHY Firs AT Fisg HOMEMERT AT
WG PR AR 3, R T S G I 4 0l 5 SR A [
2243 Fy AR, RI[BC(RSPXRRA)HI[BC,'(SRPx
SSAMe 43X FEA . Fi. Fy AURYMERLI 172
Y, A ikl 1.3 AbgE AR, N A
XEL-FET R LS (LD-P) #fT4 it a#r .

1.5 BHENE

F P TER AL A WA Bk Wk
(D) FKIX4y, 2 Stone (1968 ) #2119 D 14
HEAK:

_2X =X =X

XI_X3
H X X X 5RERFEARLLG T R, RETF
RS 1§ SR FEME4lGF S ) LCso MEUE. D= -
1 B PUPE SR A s 4 et - 1<D<0 BHTPE3E A
HARGEERME; 0<D<1 NPiTERE N A 5E 4
5 D=1 BTS84 Bk

L6 BRIEBESNAE

Z: 8 Lehmann ( 1966 ) 154, WAL &
LA -=30  R/NG= NS = 3

D (1)

4
V"(D):(Xl—x3)2
6% OG- X)
Var(xz) (Xl_x3)2VH(XI) (XI_XS)ZVM(X3)
(2)

H I Vo (DYEA 225, WIHEWPT AL ]
A BN 542 430 ( Extranuclear effects ),
EESARZE, VA RYTE Y R

1.7 BER, NEEBEENHE

PR P 5 /R o ) PR DR AR SR R, R
Ivi) 7] 8 A B [0 58 A AR IO A3 6 T S AR B DL
A3 ( Georghiou and Garber, 1965) 5Eh:
BC(Firs? * RRJ),
Xy =W(Fgs) ¥ 0.5+W(RR) x 0.5 (3)
BC'(Fisr? * SSJ),
Xy=W(Fsr) X 0.5+ WESS)x 0.5 (4)
N Firs+ Fisr. RR F1 SS FREELEXT e BE T 1 4E
23, XES(E AT DR YEAS R AP LD-P 43k
o MG LA BUE AT LIS Fy 4050 - 0128 S
ik CEDRRIZGFIF R T, Fy fCHIEESET R A ),
H4f Sokal 1 Rohlf ( 1995 ) BRI k46 3K«
f=§§i;mﬁ (5)
—  pgn
AR SRR ITAGI ( -test ) S HIRAGI F, 48
S 7R - B AR - R R N 2 T 25 5 F
ARSI B R SEPRIET %, p M IEHRE R
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AT, g=1-p, n ATEMGRE T A I
(90 3% ), r A AR (AR5 r=10), #
F, RSE0R 7 (S5 7 (2 A 25, R
SEPRIE LS BB AN ], S 23 L, M,
WAy PR BE PR A

2 HREHGH

21 BRIFMIBERBFNENERREE
JO7FHT5 A o L OB /N e 25 PR e Y

SER L 1 TR 2o M4 5200 5 I AR U SS )
PRI E 2SR, e OBttt 0.14 mg/L
YA B BB /NG M 7 O LA, A6 Ik
JERFAETRARNNET T, EH/NE 24 h
FETRAE 79.01%-61.22%22 [7], 2 )5 i 4E—AR
e, I FH 25 700 B 240 £ B /N ik iR BB T R 4
HlTE 52.11%-86.32%2 0], £t 30 fRiEdR, i
BT RA FTHE 30 mg/L, RESHEEN T
[CHT /N LCso fHH 0.32 mg/L 22 1
72.44 mg/L, HLGPEREECH 226.38 1%,

x1 BRIVNEHMREFEAERRNES
Table 1 The selection of Neoseiulus barkeri resistance selected by deltamethrin

A ZAKIE (mglL) W B 240 JETH (%)
Selection generation Deltamethrin concentration Increased times of deltamethrin concentration Mortality after 24 h treatment
Fs 0.14 1.00 79.01-61.22
F3 0.50 3.57 72.43-57.91
Fs 0.70 5.00 83.52-63.43
Fo 2.00 14.28 83.20-52.11
Fp, 4.00 28.57 86.32-65.34
Fis 5.00 35.71 70.36-65.81
Fis 8.00 57.14 78.26-57.68
Fy 10.00 71.43 84.21-62.16
Fa4 17.00 121.43 80.19-59.13
Fy; 24.00 171.42 75.11-56.38
F3o 30.00 214.29 75.39-60.15

Fs o UL RO/ N i U &R 5 Fy o OB/ N A S B IPLPEAL 225 n Zon it 510

Fs represents deltamethrin-sensitive strains of N. barkeri; F, represents deltamethrin-resistance strains of N.barkeri; n is the

number of selection generation.
22 BR#IMBHAEFEEHNE

SRR TR 114 B4 EOI /Nl B 000 235 5 I
2, 4iREIR, OIH/NEZAE FARIRISE
F, fRIVBBEH RS LCso (A (52.48.,39.81.,19.20,
24.55 mg/L ) ¥I/NFHirEA &R (RR )(72.44 mg/L ),
EZIZ I K THUEGS R (SS) (0.32 mg/L ), X
VLRSI i R S U R 428 A0 Fy AR
BIZZ Fy ACHUHE K- I S REA, (HAH SR 5 U
R, VMEEARRIFE S, B 1 B/xR, FRW
RS il SR W25 R eI B 77 Rl A A MUk
i ARG SL RZ A, I HAw I FhirES R, i

— I SEA SS FIHiiE RR 4258 Jm A0 255 1Y
TUBME TE, PUMEEFBR IR, RR A1 SS
A% b H 98 1.995 5 F12.151 6, —F1/34%
i, H RR FISS Ay LC-P Z#aTF47, £ RR
1SS WA~ REAE Maifh R (K 1),

23 BEESH

HRAE M B A (1) THEA5 3] Fise 19
T PERE Dsp {HH 0.893 8, Firs MR D fH
h0.7617, —FHIHTE 0<D<1 JEFEN, KUK
BT 7N X VR S 2 T P TP S DR O AN SE 4 I
i .
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Table 2 Toxicity determination of different strains of Neoseiulus barkeri

e 815 5 A AHKREL LCso (mg/L) HirEfEE (RL) WAL (95%E(FIR )
Strain LC-Pequation  Correlation efficient 95% confidence limits Resistance index D?* (95% CI)
_ 0.32
SS y=2.151 6x+6.606 7 09753 (0.26-0.39) 1.00 -
_ 72.44
RR y=1.995 5x+1.286 1 0.989 4 (63.12-78.68) 226.38 -
_ 52.48 0.893 8
Fisr (SS@XRRJ) y=1.722 2x+2.033 4 0.993 7 (47.52-60.23) 164.00 (0.816 4, 0.971 2)
- 39.81 0.761 7
Firs (RRPxSSJ) y=1.461 9x+2.733 4 0.984 7 (33.45-45.10) 124.41 (0.663 7, 0.859 7)
, _ 19.20
BC'(Fisp@*SS3) y=1.1323x+3.671 6 0.942 6 (14.00-25.89) 60.00 -
BC(Frs@XRRJ) y=1.885 5x+2.381 7 0.9852 24.55 76.72 -

(19.14-30.75)

a N WVEREE; x R RIFIEXIEE; y MFET R ILRME; LCso MBOLPIREE; SS WL IH/ MEIi#HUEA & ; RR
U PR/ NG R 2R 5 Frsr o 8 RO /NG SRS AR AR D 5 28 DB/ N e ot R M A MM R A T 2 2 1 e
RF 5 Firs A E BT/ NGB S AR A S 55 T EOB /N R it R A R MEVEEA T 22 S ORI E s BC R Fops MR METE
5 RR A HEPEBEAT 28 S HIMIRE s BC' N Frsp FEMENE S SS MM MENE HEAT 24 5SRO R

a means the degree of dominance; X means the dosage logarithm of pesticide; y means the mortality probability value; LCs is
median lethal concentration; SS means the susceptible strains of Neoseiulus barkeri; RR means the deltamethrin-
resistance strains of Neoseiulus barkeri; Fisg is a hubrid population of a susceptible female and resistant male strain of
Neoseiulus barkeri; Firsis a hubrid population of a resistant female and susceptible male strain of Neoseiulus barkeri; BC
means a hubrid population of Fzg female and RR male strain of Neoseiulus barkeri; BC' means a hubrid population of Fgg

female and SS male strain of Neoseiulus barkeri.

7.01
6.5F

B oRS

ty

o=

W N
[V, )

JL.Z1H Probit mortal

N
th © WL

Plamed

3.0 . L - . ‘ : . : g
-15-10-05 0 05 1.0 15 20 25 3.0
F)HX4Y log-Dose
1 BREF/MREHRNK SS. MRS HEE RR 1
%% F; X SR & RS #J LD-P %

Fig. 1 LD-P lines of SS, RR and hybridization F,
in Neoseiulus barkeri
SS b L ECH /N RURR T 3R 5 RR D EL FGB /NI b 24
PR FR 5 SR B ECH /N 2 i BBURR S R A Ry A 55 12 EC
IINCEGUE i R AE M AT 2 I R R
RS L FGH /NI B 254 T R AE M S
EL FCHT /N AR T R AT 4238 B R R
SS means the susceptible strains of Neoseiulus barkeri;
RR means the deltamethrin-resistance strains of Neoseiulus
barkeri; SR is a hubrid population of a susceptible female
and resistant male strain of Neoseiulus barkeri; RS is a

hubrid population of a resistant female and susceptible
male strain of Neoseiulus barkeri.

24 BRIBEESH

AR AR LR TR, Ve (Dre)ff
4 0.002 4, Vu(Dsp)fE A 0.001 5, il SE =

WV (D), HH515 SErs=1/0.002 4 =0.049 0, SEsg=
J0.0015 = 0.038 7. JiiF§ D+2SE I1473k7% D {#
) 95% EFIR L 2, —HZ A ES, KIIZ
F, fURS HI SR Pi~hh R ZBIBCA RETE2E R, i
IBCHESERAE R Y (A -, BB,

25 BERAHSERBESCHBE

Kl 2 FE 3 S Fy AR E-S2PR . B RO
LD-P £, & 2 fIE 3 hrfLIE 1, Joitk& BC
(Firs? XRRJ ) it j2& BC' (FisrQ X SSAE) HISL
PRz fi A2 (BC-E fil BC'-E) ¥J{77E
SR, BEBHSCPRIY LD-P e f1iEE LD-P
RAFAEZE S, W25 H W B BT /N I X 0 44 i
MBS S o 2 5L K 5% o RIS SE PRt
R () HERTUERNME (£3), #—
LA B T [T /)N 22 0 o VL U S R e 2 1 2
FEFE R
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Eest £ 65
6.0 4 o §60r 4 Ll
2550 5 55¢ .
$ x
5.0 . ~ 50} . + x

@ ° @ 4 5 L
%. 45+ *SS ’Eﬂ‘ . «SS
=40 4 ? *RR =40f ¢ «RR
¥, o °BC o sBC'
1354 xBC-E T35 *BC'-E

e 3.0 N
B3 s 05 To 15 20 25 30 R>25-1005 0 05 1.0 1.5 20 25 3.0

FIEXTHL log-Dose FIE T log-Dose

E2 BER#HFT/NEEE, SREREZEX BC
(Firs 2*RRE)EFRFI=F1 BC-E B F| = & [7 #h 2
Fig. 2 Log concentration-probit mortality line of
actual mortality BC (Firs?*RR) and expected
mortality BC-E for backcross BC of Neoseiulus barkeri
SS A LLIGH /NI UG R 5 RR LG/ NI i 24
PEMF 5 SRy I IHT /NG i AURR S R ARy MM 5 T TG
INEE SR i R AE R HEVE AT 22 S BRI AE ;. BC W Firs
YE R MEME S RR VA MEMEHEAT 22 3 (7P HE ; BC-E A Firs
YERAMEPE S RR Ry MM T 22 38 1 S S8 AR .

SS means the susceptible strains of Neoseiulus barkeri;
RR means the deltamethrin- resistance strains of
Neoseiulus barkeri; BC means a hubrid population of Firg
female and RR male strain of Neoseiulus barkeri; BC-E

means a expected hubrid population of F g female and RR
male strain of Neoseiulus barkeri.

®3 EXFLAVNESHEEFAUE
Table 3 The chi-square (%) analysis for back-cross
observed and back-cross anticipant

152 F, 14 WERIME b RIME A B

Back-cross progeny Anticipant > Observed °  df
BC, (Firs@*RR3) 15.51 49.08" 8
BC,’ (Fisr 2*SST) 15.51 136.39" 8

"FIRTE 0.05 KT 25 L E (I ).

" indicates significant difference at 0.05 level by t-test.

3 itig

A 5T I FH TR 50 4 T X B R /) 2 0 3 4
e T 30 A%, ZFIGEHE M 0.14 mg/L LTt
2 30 mg/L, Frakfs e roH /Nl b 250 2R i
JEFPRERY 226.38 15, MRAEE 1 Frzs RR A1 SS 1Y
LD-P ZREAAT H AR E R, E e L BT
NI P FEEC R Al . BERAEAE (1987)
7 FF S i e s %o 2 A 2 B A AR O 18 T 33

B3 BR#HFT/NEEE, SREREZER
BC'(Fisr @ xSS3) LR £F1 BC'-E A2 7 2 [ 57 # &
Fig.3 Log concentration-probit mortality line of
actual mortality BC' and expected mortality BC'-E for
backcross BC’ of Neoseiulus barkeri
SS Sy L PR/ N AR T R 5 RR O B OB/ N bt 241
i A s SR U PG/ N RS R VR e 5 L IGHT I
LR RV IEME A T 2SS R BCA Fisg fE R
WEVE S SS VN MEMEA T2 MY BC-E 2l Fisp fEH

WEME SS VRN MEPESEAT A AT
SS means the susceptible strains of Neoseiulus barkeri;
RR means the deltamethrin- resistance strains of
Neoseiulus barkeri; BC' means a hubrid population of Fgg
female and RR male strain of Neoseiulus barkeri; BC'-E

means a expected hubrid population of F,gg female and RR
male strain of Neoseiulus barkeri.

&, SHIR fFRM b (ESIA 2.59 F1 2.50, 3K
BT EREECh 18.9 W4l &, itk L,
EEL T /0N 22 0 X YR 55 2 i 7 A e 24 P 1) o
Je DAL 2 il o) I e i b, X Tl e e 2 ik st
7 XYM

AESR, XL s AL U AR £
EAS [) b 288 B4yl et AN ] A 3% AL L R 500 i) b 25 1
WL )7 XA, Roush Fl McKenzie (1987 ) #f
FERIN, FEPUHERIRE Y, BSLPR A L 2 [ 3t
R, BB G TR R S &
&, FNERMEANRAIEG T, WX,
HJE, HERBE, AEdprthita s, 2R
HIPEDUIE A A By B Ab 512, (R - g AR
Vi, HPUHE— BIE sOR G & e (R EAE,
2019 ), Feng %5 (2018 ) N T Fsli g % A bt
I3 Tetranychus cinnabarinus #E17 1 104 Uik,
HAUHE S R AT UGS R H AT 104.7 £5 19
PUEitk, DLt R B VRS, X S5izA T4
Btk 2 B PR s AL 7 SN VDA DG, s Rhist A% 5 =ik
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fiizl 0wk 2 | BTAEDA R . HH SR . el
2PN A T IR B R
T4 (2019 ) eI M Tetranychus truncates
o] 24k - mp gt 22 B e o AR RN EL P Y T e FE R A H R
WA X %) — BEH- 156 Tetranychus urticae P4 2
ZEPii & (Ferreira et al., 2015), drytkisf%
T 2R H A, PR RR T 250 o R AR
MBS TE , PUAHEIE RS, PUAT IR UG Bt
PR Jre R 9 4R A B FH (B9 2 05 5 k2 24 55)
JZ A N, AR A 4T 24 e s X
TF 5 AR e SRS R o RS AR, R /A 2%
1% Phytoseiulus persimilis X} Z 5k ( Salman et al.,
2015 ) MYPLLA PR AL T AU b 4 T 1k 2 1A 3t
& . I /N2l Neoseiulus californicus X 2 H
USRI R ey iAWl R T - S B £
( Salman and Ay, 2014 ), HPPDNHLAHEMN R
A AL, BT AR 2GR LSS, iy
PRI 1l B R, G PP R /N 232 g 2 e
briksh R Bk 1T 6 X, rePEIAF] T 111.63
o I B /INaz g 88 R PR o R L T 13 1K,
Pkl gl 52.08 %, [RIAT, T/ INGEE £, i s
Uk Sh R Z BN 5E , I X 24 Fh 22y
FIANZ AR . e B HURSE A TR
B 28 FATYE 1T II T 7 N22 R R 2 i R
REASER AL, {ORT 2 | S R RN KT A
ARIEF A TR BT o AR SCGHE 6 B G
BN B R IE RS AR D SCEAR Y
Fi A Fo AARY9 LD-P 2, uEAA T 0 FOB NGz
096 %58 VL EU A T etk it A% Ty SO AR 58 A AR T
Z RN . TEPU Tt B b, Fs 3] Fo X,
Ptk R+ g, M Fo 00T, bitkitd
it T 245 750 BE N e BB BG4, Boptk /K- sk
JB X5 HOR 58 4 i 22 3 PR st A%y U DA
XKoo B, BB /N il X VR S 2 T i e 24 1 sk
7=, AR TFHU 2y A At H ) HAth 245 5]
AR E M, XARRH S &SRR () F
R IRFE R (8 ) A3 Z iR T
RE2FMEF R () J8TH G aiRimg
Ptk (Devine etal., 2001; Satoetal., 2004), {H
Stumpf I Nauen ( 2001 ) W% A& B BE -1l X it
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