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Abstract [Objectives] To investigate the resistance of Panonychus ulmi Koch to commonly used acaricides in apple
orchards in Shaanxi province, China. [Methods] The susceptibility baseline of a laboratory susceptible strain to five
commonly used acaricides was determined using the slide-dipping method. The relative resistance of P. ulmi from nine regions
in Shaanxi province was monitored in 2021 and 2022. [Results] P. ulmi populations have developed a low level of resistance
to abamectin relative to the susceptible strain. The Fufeng population had the highest resistance ratio (9.78 fold) to abamectin,
so the use of this acaricide should be restricted in Fufeng. All populations had low to moderate resistance to pyridaben, with
resistance ratios of 1.53-17.99. The Liquan population had the highest resistance to pyridaben, so pyridaben should be
discontinued in Liquan. Resistance to azocyclotin and spirodiclofen were low to moderate, resistance ratios for each being
1.07-12.11 and 3.66-22.09, respectively. The use of azocyclotin and spirodiclofen should be discontinued in Liquan and

Fufeng. Fengxiang and Fufeng populations have developed moderate resistance to bifenazate, consequently, this chemical
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should no longer be used in these regions. [Conclusion]  The use of abamectin, spirodiclofen and bifenazate for the control of

P. ulmi should be suspended, or restricted, in the Fufeng area, Pyridaben and azocyclotin should no longer be used in the

Liquan area. To delay the development of further resistance, abamectin and bifenazide should be used in rotation in all regions

except Fufeng and Liquan.

Key words Panonychus ulmi; acaricide; insecticide resistance monitoring; apple orchard

4 Tl Panonychus ulmi ( Koch ) St
A M S AR bl 1) = 2 FE W — (Jeppson et al.,
1975; Van Leeuwen etal., 2015), HF 1911 4
HIRFEJL E B HGE ( Mahendiran and Ganie,,
2018 ), 7EFTHILE . hnEE k. EIREL. PHRARIH A
I 40T o TEFRE TG R, IR E
R e FEWFER Z — (AR, 2005 ), 3¢
R FEaFER AL R Bk A %
Bk ZERNLAE S5 p R R, Rl e E A .
IS (RRAHRAAE, 2007 ), 556 R A b
BT A& TSP SR A R, 90 ICE AN BE IE 5 1
K, TEERAEIE; iR a2 E PRk B UK 6
BEAS, AT 3R A, S SRR A
YEH, HSsp 3, 1 o 2R BT it 52 o fn 7= it 1 [
(AT, 19895 ZEENIZE, 1990),

HH, 34T A% b7 3 32 250K e m it £k
SRR, AEREF A E RN, R
A& HURI AR 0 P it 2B 4F (P, 2015 ),
PRIELAAR /N ST TR . A I A AR
2z K 2808 SR Ak K f HOAS & B A A2 0%
WS, T BOZIE XS A R AR A A R R A T
Yttt ( Chapman and Penman, 1984; # KI5,
1990; Yaman et al.,, 2016 ; Badieinia et al., 2020 ),
B VG EL A DR B 1% b 3R 35E FBR R 1 SRS SR
e, BFRE FEMRTIK . BEE SRR
BWZAEY K, RN EF H ™ E,
L B Ay 52 M (B2 P Ml DX 3 2L 777 8 R0 i T ) o B
Wz —, Wb, KBRS 4 e 2 vk
I TARIE N2, JATT 2021 F1 2022 4F 6 2 8
FAXTBEPE 9 A Ml DX 39 5 42 Tl FH (e Ao e AT 17
PN, H RFE T T RV M X R A TUl
X5 Fors FH A 500 (Pt KT F R ARG, DA
HH A A B A 235t 700 R E 27 12 B0 1 e i Bt
WA -

1 #R5ETE
11 fRRE

111 HEAXTEUREAREE S A T AR X R
HET 2020 4R [ BEVY A 8 H TR B X PE AL AR
Bh AU X el 25 Fe SR IRAR, 782 P SR
BRI SRR 13 AR, AR I AR oA R R A
K2y, TFRFA I (25 +1) °C, FHXHRAEE
75% + 5%, JGEMI L D=16: 8,

1.1.2 MEFE T 2021-20224FE 6 £ 8 A, 1
Bevi s s R (FF) AR (FX), JEBHT
POF(XP ) FE R (QX ) ALAR(LQ)FIA]E (XY ),
THR T A/K(BS ), 2% # B2 ( HL )FNE)I(LC )
9 MARTFEIHBIX (1) SEFLERAE S 4 Ul
P2 N TR B S SR e R — S AT
BT

12 BAMEFR*

SPE SR 4 Tl A 0 vk 5 IR B A R AR A 1 41
WA 8% iRt (Slide-dip method ),
1 cm 5 B9 325 FHOUUTHT e H7 BY Bl 2 em K H0/NBE, HG
FERR BT — i, AR B S B PR UR
AN—BC AT BRI M, 5 sh AR AT R
K FXGH L L, BB R R 40 SKLMEREE . 76
JER (25 1) °C. HXHBEEN 75% + 5% . M)
Wik 16 L : 8D MM T HE 40 )5, W
X H i BE g, FHE /NG BIBRFET - FIAS I
WAR, IEE B R BB 30 Sk E A5
e R o B 4 Fh 2550 T ERRG B 10 g/L RRI,
e TR B A 143 R R 5-7 IR B
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Table1l Collection information of different geographical populations of Panonychus ulmi
ki KA AR 358 i
Population Sampling location Longitude Latitude
PRk SS JE AT 8% X Yangling district, Xianyang 108°04'E 34°17'N
R FF E X T H XN E Fufeng county, Baoji 107°59'E 34°22'N
JRFH FX TR R E Fengxiang county, Baoji 107°28'E 34°30'N
LR LQ A FH T AL B Liquan county, Xianyang 108°26'E 34°30'N
MF- XP JBH T 24°F H. Xingping county, Xianyang 108°24'E 34°19'N
L H QX Ja PH 7§28 Qianxian county, Xianyang 108°25'E 34°53'N
HE XY JPH T A & £ Xunyi county, Xianyang 108°17'E 35°08'N
H7K BS B R F17K & Baishui county, Weinan 109°38'E 35°13'N
#E HL HEZ T # B B Huangling county, Yan'an 109°12'E 35°37'N
I LC FEZ2 T % )1 B Luochuan county, Yan'an 109°29'E 35°47'N

WA, AR AR SE I ATETMA ), IRl
BRI B T W RS T-%0. DAN B 7K 75 T
(AR <0.1% ) JXFHR, HEALPE 3 REE .,

13 #iXHH

b A W R . 92% BT 4 B R R 24
( Abamectin, ABEEAL2AABRAF ). 95.4%
mkigh 3 24 ( Pyridaben, [ZRHPRBEA R 2 Tl
HBRLE ). 95.7% =855 245 ( Azocyclotin, 1
T =B TR AR ). 97% Bk 4% kg R 2
( Bifenazate, IZR T RAYBHEARAF)
98% M2 W I J5i 245 ( Spirodiclofen, 11175 4%y
BHEABRAF] ).

14 HHELE

A DPS ( Data Processing System ) X4+
BB IEALE AT D Re X e B e A T b 2, 3
BB FET R AR IETLT R (PR B/ INEUS R
PIfL ), F5 425 R R ) A . BOEHh ik
& (LCso fH ). 95%EAGBR MR HFS45. L
AEXTEBUBFPHE LCso (H AT R, JHAth s X i) Fof
HELASL S E S Z A L, PUtEf%%L (Resistance
ratio, RR) =HHAFHER LCso/BURFIHE LCso,
PRI MESH B R AR 55 R (1995) il
B, BUR(RR <3.0), USEMETFE(3.0 < RR <
5.0). M/KFEHiME (5.0 < RR < 10.0), 55K

SHE(10.0 < RR <40.0) . SR EHHE(40.0 <
RR < 160.0 ) A =K FEHiE (RR = 160.0 ),

2 GBRE59H

21 FREIUHE A FTRER R
K E

W %z BR MRS SR 4 TURE Rl op 2 8RR R
XTBTYE P 2 AL TARPIKF (% 2), Hrr, $RK
(FF) FhBEPUME SR, PUEEMEECh 9.78, KU
(FX). 2%F (XP), #L&% (LQ). #H (QX)
KAIE (XY ) X AR 4 TUE R LR LCso (H
£ 0.052-0.069 mg/L Z[H], 3&)IFPHE (LC ) &AL,
LCso 4 0.012 mg/L. tHRFEHNBURM R, A
by BRI X BT 24 TR 2R T KA R . Herpr, R
K CFF), AJE (XY ), ¥2E (QX). R (FX).
PF (XP) FFLIR (LQ ) H DX 4 TN Fh
X BT 2 B R BT AL TROKFBetE s K (BS)
B (HL ) H X A0 5 4 Tl X6 BT 44 5 25 119
HrrEA AL T HUBME T RE B 311 (LC) R
e JTCHG T o] o B A 25 S At b DX X6) o] 4 1 22475 £
FEfUER . 2021-2022 W25 53R BH , $6XU( FF ).
AL (LQ). AT (XY ). /K (BS) A JII(LC)
SR 4 JTClgh FE () o B 6T o) 4 v 3 I BT PE A A 2
AW TS, H, $LR (LQ) FRfHitEfs:
B 4.22 5 EFEE 50145, BBURTERRAR R B
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AU TEFEARE 7.34 1%, B PSR RN IRTIKF
FLIRCLQOFRESTIEAR R 12,11 FFREAR S 11.29

2.2 R4 T i 18 Fh B xof miA i R 9 MK

P22 2 AT, 3P4 T FE 8] b B X ik i 3R
i) LCso {H7E 41.17-483.54 mg/L Z[6], b
XF gl R Pt IALR (LQ) Fhiffm, Ptk
FEECR 17.99 %, BN SEKFHUrE; $8XU(FF)
FIEZK (BS) FM#EMRHUKT, SUHEAEEs )
J9.91 £ 8.54 % (2021 4F); K (FX) F
MAF (XP) FpEEXRT kI R A HTPE AL T EURYE T
REBBL s Hofth 3 AN M X A 3SR 4 T R EEAT A0+
TR BL . 45 ML X R RGBT . AL
(LQ) >#kK (FF) >F17K (BS) >i%Jil (LC)
SWOF (XP) >R (FX) >#H (QX) >fA) &
(XY) >k (HL ), H[EFEHTLTEFE R H
BRI, 45 4 TUH b X Ik i R i btk AR fk
AN, K CFF) FEK (BS) Fife st nkh R
PIBUBIE TR, PUPEREEU 0 9.91 R ILE
8.67 15 8.54 {5 F#A% 3 6.06 £5; FLIR (LQ) Fil
WP SO 11.07 A5 BTHE] 17.99 %55 &)1
(LC) FEEHIMERE R 3.58 5 B 5.55 £%,
H AURRE T B 2 e AR B

2.3 ERLEHEMEBEN =MERRMEKE

Wi 28 B, A SR 4 T A e v 240
TR X = s 8] v Ab - RBE  FRB BE AL SR BB
(LQ)¥itEfmEn (£ 2), LCso i)y 988.46 mg/L;
R (FX ), 24 (XP ), A& (XY ) F1ig)I (LC)
M X 3R 4 M FPOBE B LCs fH 1E
260.7-304.779 mg/L Z[1], #BFPEE (HL ) fAIK,

LCsofH M 87.046 mg/L., AHIH T NHURT R,

AN ) B AR R X = k48 A M KO- 22 SR i
. #LSR (LQ) FIFIZK (BS) SR 4T
XF =R BT ARG T 10 £, BB T A
UMK 5 AXER KL (FF ) M X A0S0 SR 4 TURE Fh R
=R BT IEAL TR KR s KU (FX),

MF(XP ), HLEL(QX), A (XY ) Mg I (LC)
FREESAL T RO PR B, 5 2021 4EAHLL,

2022 AR 4 Ui IR X — I ) 22 3 B0y UK
PEETE, Hodr, Bk (BS) RVEEFCPERS S 11.76

flis AIE (XY) FEEPTHER SR 3.34 552
3.19 155 &I (LC) FRBEPTHEAR SN 4.20 £5F%
&3] 3.73 f% . HX (FF) FhEEHTIERE Bt 3.43
£ BT R 6.46 £, HHABUBR: FRAK & S M ARK P
Ptk

2.4 HER2 Uk H AR B BRIk T

A 392 TR A IO T 1) o B o B0 O ik iR K 22
WA F U S U N B (3£ 2), Ho,
AIEHBIX (XY ) 35 G TTC o B o BB 2 Uk i 114
U R, PO 1.95 £%, i Ab TRk
BB, R (FX) FhBEbUtE e, Ptk fEsch
14.85 fi5, HKJEHNK (FF) FiEE, PitEarsch
14.57 £%, CERIPERTPirE; HAL X R
2 JTCHHG FH (R FR R BT RS BT 5 4%, R AR
XTI I 7 LEARP U AP . 247 (XP ).
AL (LQ). ®ifg (HL) Fg)Il (LC) 4 b
DX P10 32 51 4 Tl T ) A0 0T K 22 P 1 1 470 2 Ak
THUBHE TR B 28 (QX). AJE (XY)
K (BS ) Hb DX )30 5 4 T R 473 Ak B
JEBYBE . 5 2021 4EMAEL, 2022 4EHKL (FF) 3¢
SR A TG R X B R IR ik T, BbEAE 4k
i 12.45 1% FTFR 14.57; /KBS )FHENI(LC)
FRREGURPEREAR, BT PR, J5E R
R S UM T % s AL (LQ) FIAJE (XY )
TR X IR A T P AR W A T v

25 SERA T H EH B IR Rk

SR G TG A Ti) b B o P o R ol S 1)
R IR XFIEE (FF) S, A 22.09 £, k%
THRPUKE (R 2), Hofthh DX S5 4 T R
Xof WE G T (R P A BT 10 £, HAg )
(LC). R (FX). L& (LQ) #k (HL)
FIRLT (XP ) Hu X I HTHEARECAE 5.07-9.26 Z 1],
FIZ 5 A H X B R 4 T o Rl e 7= A 1
Ay 8 (QX). AJE (XY) FIFIK
(BS) b IX B30 5 4 T R BRI AL T HURME T
R B B
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2 2021-2022 &3 R4 JTUH H B FhBERT 5 Fh R A gL R0
Table2 Susceptibilities of field population of Panonychus ulmi to 5 insecticides in 2021-2022
Z U] Fr i AEJE BER + fRAER LCso (95% CL) Ll UL

Insecticide Population Year Slope + SE (mg/L) Vs Resistance ratio

oy 24 T 2R fgE SS 3.78 £ 0.56 0.009 (0.008-0.010) 4.13 1.00

Abamectin 53 pp 2021 412 +0.87 0.075 (0.066-0.091 ) 6.27 8.33

2022 2.11£0.90 0.088 (0.065-0.111) 5.10 9.78

R FX 2022 2.31+0.36 0.055 (0.041-0.068 ) 2.74 6.11

DL XP 2022 3.60 + 0.58 0.052 (0.043-0.061) 2.46 5.78

LR LQ 2021 2.86+0.57 0.038 (0.025-0.049) 1.13 422

2022 3.69 + 0.49 0.046 (0.038-0.053) 1.95 5.11

WL H QX 2022 2.58 +£0.58 0.063 (0.050-0.077 ) 0.37 7.00

A XY 2021 4.99 + 0.60 0.057 (0.051-0.063 ) 7.48 6.33

2022 3.36+0.39 0.069 (0.058-0.079 ) 1.99 7.67

7K BS 2021 3.70 + 0.65 0.038 (0.026-0.047 ) 0.17 422

2022 3.29+0.45 0.044 (0.036-0.051) 4.18 4.89

H# HL 2022 2.01+0.37 0.035 (0.020-0.049) 1.22 3.89

W LC 2021 2.72+0.47 0.012 (0.010-0.014) 0.39 1.33

2022 2.06+0.17 0.021 (0.020-0.023) 0.30 2.33

ik il R U SS 1.32£0.13 26.88 ( 18.87-35.11) 0.41 1.00

Pyridaben sy pF 2021 1.09 + 0.59 266.77 (209.37-420.23 ) 0.80 9.91

2022 6.21+0.59 232.95 (202.29-258.22) 0.06 8.67

K FX 2022 3.17+0.39 94.91 (79.94-108.37 ) 3.99 3.53

DA XP 2022 1.99 +0.32 111.41 (95.06-130.78 ) 1.34 4.15

#LIR LQ 2021 2.55+0.44 405.01 (343.40-533.45) 2.69 15.07

2022 1.76 +0.10 483.54 (438.96-540.54 ) 1.24 17.99

HoH QX 2022 2.63+0.15 77.62 (72.38-82.71) 0.78 2.89

flE XY 2021 3.90 +0.52 66.96 ( 66.09-74.70 ) 4.88 2.49

2022 1.98 +0.30 68.50 (42.44-90.54 ) 2.99 2.55

7k BS 2021 2.12+1.05 229.59 ( 184.84-355.59) 0.21 8.54

2022 3.11+0.30 162.97 ( 145.45-179.96 ) 4.11 6.06

#EE HL 2022 2.95+0.45 41.17 (33.37-47.98) 3.30 1.53

) LC 2021 1.79 £ 0.87 96.21 ( 82.88-120.46) 1.15 3.58

2022 1.38+0.14 149.19 ( 131.90-174.37 ) 0.54 5.55

= Uk SS 2.33+0.37 81.65 (69.45-96.94 ) 1.77 1.00

Azocyclotin g jg F 2021 2.69 £0.53 279.95 (218.90-337.48 ) 0.24 3.43

2022 1.24+0.25 527.65 (424.44-723.94) 0.43 6.46

KA FX 2022 3.52+0.49 275.04 (217.37-322.79 ) 2.53 3.37

DL XP 2022 2.00 £ 0.30 276.89 (194.27-351.01) 2.09 3.39
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43R 2 (Table 2 continued)

gl Fi IERE RER + fRAER LCsy (95% CL) LR /IR [

Insecticide Population Year Slope + SE (mg/L) 7 Resistance ratio

LA LQ 2021 2.26+0.99 988.46 (796.62-1 504.98 ) 1.79 12.11

2022 2.85+0.45 921.93 (802.44-1 096.82) 4.50 11.29

W H QX 2022 2.07 +0.38 377.44 (275.62-477.97) 1.22 4.62

HE XY 2021 3.49 +0.45 272.53 (236.29-306.17 ) 2.45 3.34

2022 3.57+0.61 260.70 (194.62-313.62) 1.13 3.19

H7K BS 2021 2.41 £ 1.00 960.25 (781.29-1 420.43 ) 0.75 11.76

2022 2.05+0.16 599.34 ( 543.68-674.24 ) 3.99 7.34

s HL 2022 3.09 +0.46 87.05 (72.08-100.55) 1.26 1.07

%I LC 2021 1.88 + 0.46 342.69 (263.35-454.59) 1.07 4.20

2022 2.56+0.18 304.78 (287.22-324.80) 1.29 3.73

IR e UK SS 1.91+0.25 157.63 ( 126.60-190.06 ) 1.20 1.00

bifenazate 51 pr 2021 0.80 % 0.61 1962.35 (1516.59-3428.12)  0.13 12.45

2022 2.37+0.23 2296.34 (1952.90-2838.58)  5.14 14.57

R FX 2022 1.24+0.08 2340.32 (2004.60-2 821.49)  6.30 14.85

DL XP 2022 1.75+0.26 735.04 (601.84-953.92) 0.95 4.66

LA LQ 2021 2.35+0.76 608.98 (440.84-1912.53) 0.46 3.86

2022 3.00 +0.45 519.40 (442.86-601.33) 3.55 3.30

WL H QX 2022 1.70 £ 0.26 381.82 (297.08-466.05 ) 2.75 2.42

A XY 2021 4.28+0.57 329.40 (297.44-364.38) 3.11 2.09

2022 2.13+0.35 307.01 (241.65-367.22) 2.23 1.95

F7K BS 2021 2.37+0.76 316.23 (204.33-458.86) 0.83 2.03

2022 2.99 +0.37 397.09 (346.29-448.44 ) 2.88 2.52

H# K HL 2022 230 +0.42 745.85 (631.10-921.49) 2.41 4.73

%)l LC 2021 1.67£1.10 453.18 (396.42-534.34) 2.40 2.88

2022 2.70 +0.14 550.90 (519.32-585.79 ) 0.19 3.49

W gl Uk SS 2.46 +0.33 97.49 (85.23-112.60 ) 5.43 1.00

spirodiclofen . i3 pp 2022 2.74 +0.65 2153.24 (1769.08-2872.5)  0.21 22.09

K FX 2022 2.72+0.43 542.31 (445.75-632.37) 1.47 5.56

DL XP 2022 2.51+0.37 902.93 (725.64-1299.86) 0.99 9.26

AL LQ 2022 2.35+0.14 682.62 (644.11-728.54) 7.68 7.00

W H QX 2022 2.07+0.42 395.12 (279.73-513.66 ) 1.39 4.05

HE XY 2022 3.70 + 0.41 356.58 (315.51-398.47 ) 5.18 3.66

7k BS 2022 2.82 +0.40 483.19 (418.23-575.91) 3.15 4.96

K HL 2022 2.63+0.36 759.67 ( 634.43-953.19) 2.18 7.79

%)l LC 2022 4.34 £ 0.65 473.87 (408.31-535.51) 0.79 5.07
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PR PR E MEE AP EE N, &
ST 05 AU T AR B UL S T SR T 2 5
TAERFERE o AHIFFT R 2 A X BURR T R T
TR AT S5 R P UL Z,
LCso H 551}y BT 4 18 25 0.009 mg/L . MWkl R
2688 mg/L . — Mk ) 81.65mg/L . 12 Wk Mg
97.49 mg/L ., BEAES 157.63 mg/L, Hh3FER4
JTHG XoF B 24 D 2 1) S0 ek e oo X BRSO i
PEEAR . DABURRIE S bmife , 3 20 AT X B P4 1
DX SR ] 3 SR 4 TS P ) o B ) ok A e B
IR Ik | = Ik AR R O A R R P A
I, XoF BT 24 T 2R AT Ak TR T 5 S A
TRACEBUIE B B, 46 R0 b [X S 2R 4 JTUE Rl B
XTI R v AR AU 2t . Rk, HRIBE iR
WIS , 7 PR A5 Lk 5 P Ik R . — k) R R i
B, 980 FH 245 1 9 5 2 e e £ E0C 24 ik s R e 24
WK, #RESi T, DRI 4 Tbi 251k
7= LR R

LA (2012) BFGEEREE, SEAL 4T XT
Z% ) R BB ZE A [ b s 2 TR e 22 57 AR ST
DA BBEPE 9 A~ b X 1437 5 4 Tl H () P B
i B B I, BT, XS RRR
W6 R T e oA sk L™ o A X O R KL (FF ).,
LR (LQ) FIRA (FF), HIRKM%F (XP)
FEZK (BS), MisE (QX). AJE (XY). ¥
Bz (HL) FNEJI (LC) Hiu DX 3 5 4 Tl R e
DT PR AR ARG, 30K A i et AN [R] b X Pl 1 FH 24
PisaAN], 25 EE R AT, DT8R
4 TP & KA

SRIBARSE (2017 ) 438 T BRPE 56 H M X 3E R
Pl 372 R 4 JTC il T ] o Ef X6 5T 24 T 25 kol 2 A =
WSS (R RS B AR R 53 ) 1.11-1.88 1.36-3.61
F11.84-2.43 5, Hirr, DOPFPE GBI 4E 7 % RN
Mkl 52 P BB SR I, R XU R T = el 85 1) ek
Pt ik ATFFRZE R LB, $IA (FF ) FhEfx) iy
A T 2 (I UBEF I, LCso 4 0.088 mg/L, FLIE
(LQ) Fifext mkigh 72 A1 =WRA5 Y LCso B, 40
Wk 483.54 mg/L F1 988.46 mg/L, PilEEECH

17.99 1 11.29 £%, HE BB EHEKFE, 4
BB P 5 A>3 R 4 T R X6 4 b 25 il 390 Ay b 1
AEREARAL PR, SR e T e Xof BT 248 1 2% A BT
P J A T, T Xl kil 2 RIS SR R R e
RIEAXT RN, (HAHETF45E (2017 ) A9 W A
FF S 1, DX B 24 T 2R B 1B T AS BH I, X sk
RN S PR 2R BT ERT S T T 5-10
£, A3 RN — a4 P BRI A TR 52

FEEAF (2019 ) K & 20 PRI pg AP
Al T ) e PR X I % J T R i il 2R 2 7 A v 2K
BT, RTBTYER R ARSI . RRORSE
(12012 ) 2R FH 24 RS0 7 A A Pt P i) oo o) o
YR Z BRI B P AR LB, ik
SRE e 6 e PR AT 0T B 44 B 2R 7 A T R KT AR
KRB (RIRERAE, 2016 ). 1L PGz kA4
P 6 T ) o B Xof BT 4 7 2 R — WA 5 343 b - ke
PR B SARACTHTPE R B, X ki R A2 R AR
KB B & K BLE (B S,
2016 ). Yaman %5 (2016 ) Wi & ¥ 4 F-HAR
YR B il X3 R 4 Tl Xof R . D 36 ) 61 2, g
W BB RS R 3h 1-1.95 .1-2.36 A1 1-7.30 1% .
BEPU2LF (XP ) 114 LLAR s A 3 ) BT 4 1R 2R
PR, PUHERTECh 7.63 %, HAliHs
DX FH (R oo R 2 B0 Ay Rl AR I 2, 45 FH (i) o
HEXTIRIE R 7722 T 13.29-69.63 A 45 2wk
Tyt (RS, 2015 ), XEEHFFRHEA
Ti) X B AN ] 26 o o ) — o 245 30) i ik JRe e
AN, SRR A AP AP S, X
AT BB AN [ B DX FH 24 2 15T | Bl 0% K5
T BRSNS 2 2 S A DR R T AR
PRI, 7E A 7= S e v O e AN ] 3R o, SR EL
T Y S A T A T A R B o

ZE LA, AHH 23 2 X B AN [R) b X S AR
el 32 SR 4 Tt FH ()RR RE A TR0 20 P I, A 7

SRATUHEXS BT TE R . =) | ikl SRR AT
5 A LR B IR R 2550 B pT ik

7J<¥ SRy DX SR 4 JTCIG P 24 e A R e

RERML T % B, EXRBiRERET, &
%ﬁ$%ém%5@ﬁﬁﬁﬁmﬁrwmtﬁ
L, ML W2 SR A A R [RI A A 2
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