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Abstract ; Virus disease is one of the major diseases of radish ( Raphanus sativus L. ). Turnip mosaic virus
(TuMV ) which is the most important causative virus causes great economical loss in radish. The virus-resistant ma-
terials are less in radish due to lacking of precision identification. In this study, the resistance to TuMV was identi-
fied among 150 accessions of representative radish germplasm, coming from 125 counties of 25 provinces in China
and 3 countries outside of China. As a result,one immune material and twenty-two resistant materials were screened
out by combing phenotyping and ELISA detection. These materials would be useful for resistant gene mapping and
new radish variety development in the future.

Key words : radish germplasm ; TuMV ;resistant phenotyping; ELISA

FEFHFALM IR EE (TuMV , turnip mosaic virus ) A5 20% ~30%"* .
AHY Y BERH( Potyviridae ) S 2 Y Sl 58 )& ( Poty- B | (Raphanus sativus L. ) 75 3% [E A% B Dy s 4%

virus ) W EE 2R FERGE Y JEEAAR R A RIREMNE KRBT, AR, T
AT N T2 BB R G+ PRIV 2AE AR A DL R IR B R AL R R X 2 b
PrALEEE b SR CHE ISAER ) e AR MEIRIEE B AT, SO MR R AR O T R
TSR AR R R T TR R R =R E IRl R DR A B T U A R R B A
— U PR B A A B, 7RI R ORI, R, £ S Al 2 O iR AR MRS B
TuMV 75N B 558 4548 R BCH A AERNGE R I0™  BIBTIA ROR , I &5 S8 J7 1k = B B U R

YR EHEE:2017-02-13  1EEIEHI:2017-04-12  FILKHRREHI:2017-08-14

URL:http://kns. cnki. net/kems/detail/11.4996. S. 20170814. 0929. 004. html

EEUA =10 EEE R AT H (2016 YFD0100204-02 ) 5 “ + = #.” E 5 R L4 H (2013BAD01B04-1) 5 E R R Be B B1H7 L
FEI0 H ( CAAS-ASTIP-IVFCAAS)

F—VEBHIIE 7 10 g AT 8 05 . E-mail: yanghaohuil27@ 163. com

WAEIEE AU W07 0 R SR . E-mail : lixixiang@ caas. cn



5 1 Wolp 45 8 MRS X JE T AL MR 2 A HU P 4 2 SN 811

el

PR B G IR 14 2 0 5 0 e SR DU B B R Y
Herf, FEAN 20 22 70 AEACKR T IR RE S T+
FAEMEY) TuMV BUiEA R E 5 e HiiE, J.
A. Walsh S5 5% 13 47510 3 24T %65 2 0 1k 31— ) f
PEM B} Rafal , 3 120 55 5 A0 RLGE HORR G E— A5 0E 52
ZAE BN TuMV 43 854 UK fps® o S, L. Hughes
ST FRIGH EE A 3 FRECR Y (1.3 1 4) Xt 26
MREZE 0 3IE7E HIEM 6 il =2 b1 btk %
SE KB 14 43 K ST BT S0 RUER A Bk, 7 1y
JEF H WX /3 B3 UKL (BUw T 1) BARmHirE: 6
OrimExT BRI 1 By, Kb 4 3% UKL B
WemditE . B. A. Coutts 25" S5 T HNEE K AY 43 17y
TMSEA 2 3 IF 32, K IR 33 13 i SEHUIE R R AE 3 b
TuMV 73 5% WA-Ap (ZUK A 8) J& , R Jm H 4K 4L
S B (HR A R, B A g T R
THFAERHEDI X TuMV Pk % 5k, F%
TuMV fF 58 UMELLAE < 75 17 A - #.7 1[E) %3 3000
AR K AT AN TAER TuMV | 7 28 1Y 28 4y
Homkret Y XIEESE X 349 4y H g bR kAT 4
Pl e o | B e HH 5 6 % TuMV B2 B b1 RE, 28T
R TSR 11 2 AN T4 R 5E 3510 4 il 32 b
IR, TR e PR 42 4y . ZEZemE A XT 249
Oy H AR A T B0 S5 5, T 2 1 3 B0RS 250 A 2R
JERRARRL 30 0, XU TAMEEE SR A I T3 Fh
R EE 1] 265 6 14 9 DA 80 143 75 6 3 A e vl s e 1 1
L TuMV FHHTRIE MR 1 43HT TuMV i 24
FERRIRERE, BRar el X 56 4y K A3 T N T 3%
TP sE | e s Hopt Rl 10 45, BRIMZESEDT X 13
ANSE XU FNZRAZ 5t Ff LA Be 14 453 b R SR IR AT T
TuMV FLPE%E 5, Tk | SR IR, (T8)
SEAEUS R R R AR R S RE 367 1 I SR T E
A, R 7 16 HE A e AR 20 15 BT RL 30 15 i
TRFTEL 20 6y, A3 &I 667 K S T W IR B R
W FEVE I EHORORE 26 £y, E B SR F A
TAEFRSE LS A ELISA I L 558 T 127 1 R4s
BR SRR, RO e B P R 4 0 PO
13 4y

SR, E NS+ A AERHED BT TuMV 1) %5 &
L0k E B AR R H AR L ¥ YU
S AR Y S G AR D AN EE S PO RN
(18 65 A 2 T S A s R
ZHIFEL, 1. Fujisawa"™ 20505 11y H A k(11
Py 0 11 4y RIEASRHEAT TH0 TuMV R ry 4

SE LU e B B BT TuMV [ H AR N5 iy, E. P.
Nyalugwe 25258 1 3200 TuMV 23 54 WA-Apl (5
R 8) X 69 3IF3e 11 3 gF s 11 iy HEE S e
SR 3 A8 DIFTYEE SR BN 3 I8 MR RLER
TP, Horb 2 Gy s, ENXTE DRl 5T RS
RN M AR 1Y 48 R R AE 20 A, VR
AT E RS N YRR 269 103, i 1 ) 4
WL 53 (Pt BLr AR SR 5 A T P I 42 2
SE , BRAFRT TuMV (N-100) S HCAATEL T 63 (R-7) |
PLEIREE 3 3 (R-40,R-41,R-42) , ZEMESE24 %} 11
8 N AR T RIS 3RS 3 i R 4 1
oA RE, RS TAE 2 LANTIE 3 MY
L1 TuMV 153 B W R BRI A X H AT 40 28
Y5E T H A SREAE T R R TY H DK e ) 52 B
Famm, R JF RS S BT G R G BE S PR Y
K 25 8 SR AR R e L B B A4

KES AR AR DL E K
SERP BT BT IR B R OR A A 2 S ST B U5 R AT DA
LI 150 M AAFRMES MF T, LIFRE S N AR
FRKR TuMV-C4 R BRI, 0 R B T3
Y58 5 ELISA RrlAHZS & 09073, U 00 = 4c
TR EEATRL o J5 B2 0 406 B i 458 12 A R 6 5T
DL AU B AR A S

1 MBRERE

1.1 ##

A5 i R 56 4R ok [ 3R E 25 AN
125 A~ Beli A SR SE PEBET AR 20T 150 8 b~
FRETGEUR , 44 R AR IR LA S E LR 1, i B K5
ot 5 R A R A

AW ST Tl F 05 R TuMV-C4, i E Al B
A e AL THIF T B B ZH 4R 43, TuMV-C4
VR R RHEFH 51 TuMV 32D ARE 7657

TuMV-ELISA Ko7 & K FH A% X Bl [ 3¢ [
Agdia A F]
1.2 LR
L2.1 #FEEEF FONTEE MR FFLE
25 CHEZE ,&FhT 10 em x 10 em B IR T E T
Hh AL B2 B R AL TR ST I T IX A 33 B L I 23
W, B AR 1 K 23 ~26 °C, 72 IH] 15 ~ 18 C,
FRAERRR R 2 iF 1 OB BRI A TR, KE 3
ADESE BAHE 10 bk, N TAURERERE N H
K28 C,Rlm 25 C ;LM E AR 12 h, 25
TR AR I 4F i



812 GERL 7/ S iz 18 %
1 HEHMRMER
Table 1 Basic information of radish materials in this study

s MR FR SR s MR 2 R 5 H
Acession Material name Source Acession Material name Source

1 [ 58 o ) g o B 54 BLSEE b R E AR L
2 THILE S b o [ ) g R L 55 Y b P E AR M
3 MEERH rf AT R X B 56 FLILI KA PELARFLILE
4 BRI EES N o [ ] g YR AT T 57 R b pEILAREEL
5 R F-7 o AT g RO 58 WK 2 b i L AR K B
6 THELE op R T S 59 PR sh=g AR LTT
7 fERHFY b rp R A 60 KELTH o E AR
8 FIRE L b e [ VAT A 61 KSR rh LR BT AR T
9 BRI R R 62 FaN;3 AR FE M T
10 FEMEATAT S e [ ) g A L 63 YTKRRWES | PE AR YTKE
11 [IRa S5 b E R AT B 64 R b i B L AR TR T
12 JE AR AT e [ ) g R L 65 S5t v b O B
13 SENEES b e [ e e A Tl 66 a8 b v [ b R T
14 PHERES b o AT e PG AR 67 208 N ob L U T
15* Fe R R b rh [ g o L 68 HE b v [ b R T
16 FIRK LA o ) R A 69 FIASE: AN rh L U T
17 HMEIG oyl g R T 70 b op L B B
18 AN AN SR S )1 71 A b rrEEAL R
19* BT S b o O] s T 72 R op L B B
20 AN NN epE 1ok R B 73 HE b v b AR 4R
21 B % p EREE NI RS 850 74 HEE b hE LA B
22 ZIE-NN op )1 AR 75 AN ARk T
23 AN N e )1 AR 76 WY b i b B
24 Pl sk # N i E PO AR 77 M b rhE AL E T
25 &% b epE )1 AR 78 [z hEBIE R
26 M7 2 b rhE 1 2 B 79 INELEE i AT L B
27 HE D epE 1 2 B 80 K48 b R B
28 HtEE p Y 3B 81 HEE b hE 2R R
29 M o ) SR B 82 —RLE b o E LR B
30 FARUETE ZI GREE NPl AR 50 83" FiWEEAN rp O R T
31 R b i E U 84 g o E 2R R
32 i M (&%T) e ] 1 M T 85 TR Hb %G o R R
33* AT F 45 b e Y )1 2 B T 86 KR b o 2 R R
34 L b rhE LR 87 FEHL TS b P E Z oSG TT
35* ERFFFAAT S b SR I EHISES 88 kR b E 2O
36 HRILE b HrE PR 89 HH A o E 2o R
37 LIRS b rE P 90 KF-HE b T ELRORTE
38 ES AN e | A LB 91 1EEHFY b o 2 o B
39 208 b o ] U | AR B 92 INELEE | o E VLR M T
40 INTEAN 2SS 93 LS JEEANG S rp E LR R M T
41* REOSAN NN o [ Y 1 T 94 * INEEEN hEVL ) AR
42 EFNAN e I Y FE 95 ke b rh E VLS R T
43 wE o = # BRACAR LU 96 NTHFE b hEVLIR AR B
44 SJ10Q LHENIFR 97 HEE b e EVL IR AR M i
45 KETHI T AR R 98" PSR N P E VTR M
46 [HIEPAE PN LR NIp R i 99 &4 b P R T R
47 W R LR TR T 100 W2 b o 39 R R B 2
48 TR LM PEILARTT 101 WPEL 8 b e [ I
49 FBFEH B LR A AR B 102" BrHR A b o [ 990 R
50 FHERLHM P LR 103 B % b R T
51 VYR o L RSP T 104 * ROWEE b o E B PG 4 e B
52 B LF b i L AR L X 105 FXGLLBIES b o [ B PG A T
53 FRES b o AR AN 106 LA E b rp E B TR
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Acession Material name Source Acession Material name Source

107* [IEZIE-RN P E B VE TS £ B 129 HEK b rpE AR
108 2ENLT R b TEIREPE S| [ 22 130 W RKE b o L P B
109 HELE LAE] SR TN 131 MR AT e o E L P R B
110 4R A ep E LR e T 132 KiaKE b R ENL P IR T
111 HEKS b e AT B 133* ZRHNE v [ 5 A T
112 ANEEE N op E ALl 134 AN AT I N SN 4T B
113 RIRFY b e AT bR B 135 INSP-AN o P 52 R T
114 NS rf [ AT T 136 E Vs o] Y 52 S
115 Kb ® b P [ TV T 137 15 o B A T
116 s N PR A B 138 3 72 hEEARRER
117 HAEE b e [ T VL 98 Tl 139 KTt op AR AT
118 * BRE b P E = AN AT 140 i 100 K2 K e ) B
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Table 2 The identification result of resistance of radish germplasm resources to TuMV
% VIR (4 Ptk % o A Ptk ETRe VEAEE S pitk
Accession DI Resistance Accession DI Resistance Accession DI Resistance
1 37.04 £3.70 S 51 46.27 +11.24 HS 101 46.53 +4.58 HS
2 49.30 £3. 14 HS 52 35.39 £3.50 S 102 46.50 +8. 11 HS
3 8.38 £3.68 R 53 32.72 £3.40 S 103 44.44 +3.39 S
4 5.06 £3.89 R 54 43.62 +£2.88 S 104 19.34 £4.36 MR
5 4.94 +£3.27 HR 55 50.62 £2.85 HS 105 39.26 £8.25 S
6 17.28 £2.85 MR 56 60. 00 £6. 67 HS 106 4.44 £3.39 HR
7 27.69 +2.89 MR 57 46.30 +5.63 HS 107 51.23 £2.23 HS
8 6.67 £1.70 R 58 6.30 £0.98 R 108 62.26 £0. 35 HS
9 10.37 £5.96 R 59 1.85+0.98 HR 109 8.89 +1.28 R
10 8.23 +2.88 R 60 30.04 £3.29 S 110 3.33+1.11 HR
11 34.77 £7.94 S 61 36.42 £5.25 S 111 31.79 £2.28 S
12 42.22 +£3.85 S 62 45.58 £5.07 HS 112 37.96 £6.52
13 1. 67 £0. 56 HR 63 39.40 £3.07 S 113 24.07 £2.06 MR
14 31.17 £5. 67 S 64 30.76 £8.90 S 114 53.70 £3.34 HS
15 7.82+1.09 R 65 20.32 +£8.56 MR 115 40.74 £2.96 S
16 48.46 +8.82 HS 66 37.04 £4.99 S 116 43.33 +£2.53 s
17 40.12 £7. 15 S 67 37.24 £8.24 S 117 15.07 £7.27 MR
18 11.11 £0. 00 R 68 23.33 £2.94 MR 118 44.97 +6. 44 S
19 30.25 £6. 68 S 69 62.55 £3.52 HS 119 50.62 £4.94 HS
20 12.22 +8.34 R 70 42.39 +2.18 S 120 65.29 £4.92 HS
21 21.24 £10. 10 MR 71 45.93 +3.92 HS 121 57.78 £1.28 HS
22 57.14 £5. 10 HS 72 48.89 +£5.59 HS 122 51.44 £5.40 HS
23 53.09 £2.85 HS 73 30.37 £4. 86 S 123 62.96 +7. 41 HS
24 53.44 £2.12 HS 74 31.69 £3.29 S 124 10. 13 £4. 88 R
25 42.22 +£3.39 S 75 54.81 £8.54 HS 125 54.63 £0.93 HS
26 89.63 £2.67 HS 76 45.93 +1.48 HS 126 29.22 £3.59 MR
27 52.59 £7.73 HS 77 46.67 +1.28 HS 127 42.96 +£2.96
28 44.44 +6.42 S 78 33.33 £4.63 S 128 30.35 +2.50
29 7.41 £4.67 R 79 22.22 £5.78 MR 129 34.16 £0. 82 S
30 40.00 +2.57 S 80 35.24 £3.03 S 130 51.98 +4. 14 HS
31 54.07 £1.48 HS 81 43.70 £0.74 S 131 26.85+7.23 MR
32 49.79 £7.32 HS 82 44.27 +4. 81 S 132 42.70 £2.90 S
33 34.98 £3.59 S 83 16.40 £5.29 MR 133 21.81 +£10. 11 MR
34 15.56 £5.59 MR 84 41.98 +£2.57 S 134 7.78 £7.23 R
35 32.51 £4.36 S 85 47.44 +1.59 HS 135 14.44 £2.80 R
36 58.23 £0. 10 HS 86 11. 85 +£0.98 R 136 31.17 £3.22 S
37 54.27 £0.71 HS 87 18.72 £1.25 MR 137 11.85+£3.03 R
38 47.41 £2.67 HS 88 30. 86 +9. 88 S 138 5.56 £3.21 R
39 30.74 £3.03 S 89 32.92 £6. 06 S 139 23.87 £1.09 MR
40 55.56 £3.21 HS 90 30.74 £2.59 S 140 57.72 £6.24 HS
41 20.58 £5.44 MR 91 38.52 £1.96 S 141 28.81 £2.50 MR
42 45.68 £1.43 HS 92 53.91 £8.11 HS 142 28.40 £7.94 MR
43 7.41 £3.70 R 93 15.62 +£0. 88 MR 143 30.69 +4.33 S
44 37.86 £1.03 S 94 51.03 £7.49 HS 144 58.52 £12. 85 HS
45 51.85 £4.90 HS 95 25.56 £12.52 MR 145 42.22 +5.13 S
46 41.15 £2.26 96 41.45 £3.47 S 146 17.28 £7.02 MR
47 30.45 £0. 41 97 30.76 £1.43 S 147 8.52 +£2.43 R
48 4.78 £2.40 HR 98 23.56 £8.97 MR 148 2.59 £0.74 HR
49 51.23 £2.23 HS 99 0 HR 149 33.33 +£3.39 S
50 44.03 £8. 11 S 100 48.06 1. 15 HS 150 48.15 +£10.45 HS

C xR THAGBUE N % DI B AIFRIERS HR S0, R DU s MR TP S P00 s HS ik
The value after " £’ means the stand error of DI, HR ; Highly resistant, R ; Resistant, MR : Middle resistant, S Susceptible ,HS : Highly susceptible
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PR | o B A4 Bt R B 82% , 2 B R
S NRR TS 2R R I fa T R ok
Wl R Z R AR , DR R d R e ™ B
IAEAR BN O i 4548 A RR IR AL
2.2 ELISA #& 4 3R

ok % )a , X HA 130 3R FiEAT T ELISA ¥
WM 3) . G55 B AS R Pl 5 #8571 96 2 1915 DL AS
[, HEA BT P/N B4 70 7E 0.29 ~ 18.56 Z ],
PRI EENY 77 (R 63 Oy FP Y P/N (B4 AR
TE2.1~6.0 ZJal, 5 82% , Ui K S8t 25 7 5 T 5
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Table 3 Detection result of the resistance of radish germplasm to TuMV by ELISA

Gy P/N Ptk Gy P/N i pith ETRE P/NAi Ptk
Acession P/N value Resistance Acession P/N value Resistance Acession P/N value Resistance
PC 20.29 — 36 4.39 1. 54 HS 68 3.23 +1. 18 MR
NC 1.00 — 37 4.32+1.22 HS 69 2.12 £0.05 HS
1 1.36 £0. 02 S 38 3.85+1.06 HS 70 1.28 0. 03 S
2 1.54 £0. 16 HS 39 3.08 +1. 14 S 71 3.03 0. 63 HS
3 1.17 £0. 04 R 40 3.03 +£0.30 HS 72 1.64 £0. 19 HS
5 1.57 £0. 14 HR 42 1.47 £0. 10 HS 73 4.26 £0.61

6 2.89 0. 38 MR 43 1.30 £0.43 R 74 2.43 £0. 14

7 2.85+0.51 MR 44 13.53 £6.56 S 75 2.16 £0.42 HS
8 1.17 £0. 19 R 45 1.48 £0. 06 HS 76 2.73 £0.46 HS
9 0.93 £0.20 R 46 4.16 £1.49 S 77 1.79 £0. 35 HS
10 1.46 +0. 04 R 47 3.76 £1.02 S 78 3.03 +0. 89 S
11 4.40 £1.25 S 48 10.95 £3. 84 HR 79 3.94+1. 15 MR
12 2.49 £0.50 S 49 1.41 £0. 05 HS 80 5.19 £1.51

13 0.69 +£0.02 HR 50 2.93 +0. 65 S 81 3.71 £1.62

16 1.55 £0.17 HS 51 2.09 £0. 68 HS 82 3.01 £0.85

17 1.53 £0.05 S 52 2.78 £0.24 S 84 3.19 0. 38

18 2.04 £0.32 R 53 2.40 £0.73 S 85 13.00 £1.73 HS
20 2.06 £0. 56 R 54 1.52 £0. 12 S 86 1.00 +£0. 57 R
21 6.96 +0. 62 MR 55 3.56 +1.80 HS 87 18.18 +0. 64 MR
22 1.36 £0.01 HS 56 2.04 £0.38 HS 88 18.56 £0. 02 S
23 1.38 £0.03 HS 57 1.45+£0.03 HS 89 4.82 +£2.30

24 1.58 £0. 03 HS 58 1.45 +0.23 R 90 1.78 £0. 14

25 5.96 £0.44 S 59 0. 66 +0. 00 HR 91 3.98 +1. 88

26 4.39 +£0.54 HS 60 4.18 £0.76 S 92 11.22 £0. 18 HS
27 4.79 +0.61 HS 61 1.15 £0.02 S 93 5.39£2.10 MR
28 1.67 +0. 12 S 62 2.13 £0.07 HS 95 4.64 £1.64 MR
29 1.96 £0. 88 R 63 2.35+0.38 S 96 6.23 £2.51

30 5.16 £0.77 S 64 18.04 £0. 31 S 97 2.36 £0.43 S
31 1.89 £0. 36 HS 65 3.08 £0.38 MR 99 0.43 £0. 12 HR
32 3.53+1.18 HS 66 9.42 £2.09 S 100 1.73 £0. 06 HS
34 5.80 +£0. 56 MR 67 6.90 +1.90 S 101 9.32 +£2.37 HS
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G P/N{H Ptk i P/N{H /iR i P/N{H EiS
Acession P/N value Resistance Acession P/N value Resistance Acession P/N value Resistance
103 2.24 +0. 60 S 119 2.26 +0.77 HS 136 2.16 £0.25 S
105 1.18 £0.25 S 120 1.28 £0.01 HS 137 0.30 +0.01 R
106 1.04 £0. 06 HR 121 3.14 £0. 81 HS 138 1.11 £0.27 R
108 1.38£0.13 HS 122 2.51 £0.65 HS 139 9.19 £2.90 MR
109 2.00 +0. 08 R 123 2.39 +0. 61 HS 140 10.24 £0.71 HS
110 0.29 +0. 04 HR 125 1.43 £0. 05 HS 143 1.41 £0.04 S
111 11.52 £2.16 S 126 13.14 +£3.33 MR 144 2.45 +0.36 HS
112 1.39 +0.07 S 127 3.38£1.22 S 145 1.46 £0.07 S
113 4.92 +£0.32 MR 130 2.94 +0.25 HS 146 2.54 +£0.44 MR
114 1.51 £0.07 HS 131 2.29 +0.09 MR 147 0.93 +0. 00 R
115 3.36 £1.42 S 132 4.17 £0.29 S 148 0.98 £0. 21 HR
116 5.68 +£2.63 S 134 1.06 £0. 17 R 149 3.37+1. 15 S
117 18.35+0.13 MR 135 0.58 0. 13 R 150 4.97 £1.51 HS

P/N (B A DAt FLISOG BE (5 A X B AL BE S IE 2 b 5 ¢ = R T BB A 1% P/N (B ARHEDR  PC (B PR XS IR NG B B B

P/N value: Ratio between absorbance of measurement sample and the mean of the negative controls, the value after ' + ' means the stand error of P/N Val-

ue, PC:Positive control ,NC ; Negative control

- = DIf#

80

DIE A1 P/NH
DI and P/N value

P/NfE
P/N Value

Bl 45 Material accession

B2 % N DI P/N ENITLE
Fig. 2 The line chart of DI and P/N value of radish
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Table 4 The geographical distribution of resistant radish germplasm resource

Source Total resources Resistant resources Source Total resources Resistant resources

b [ TR 17 8 LN 1 1

G| 24 3 o [ i 1 1

PR 21 3 ep AL 4 1

rh 2R 11 1 e [ b 2 1

b [ P 5 2 o EL 3 1

w5 2 1 i 1 1

b 5 1 [} 1 1

RN S 2 1 At Total 27
x5 MBERBENEFEHER
Table 5 The main characteristics of resistant radish germplasm resource

. 2 5y
5 S4B e T oy e e g
Color of Color Fleshy root Division of
Accession Variety name Leaf type Leaf color  Petiole color Resistance
fleshy root of fresh shape outer leaf

13 BENEES b S R IR Al ot S R HR
59 JEEHE S b 23 HA K [RIA: Aent £l 23 et HR
99 [F% H HA K [RIA: At £ E) B2 et HR
110 4 F7 1 F Ela) KR et feE S Rk A HR
135 INEEAN ka5 HA KR4 Aent PES B2 e R
147 7ZY7-819 & HA KR4 et B ke R R
148 Hukyopkuwolmun 2% HA KA piAu LR 573 24 HR
9 ERB S b 2 HA IS Mt ES ) E e R
137 15 £ HA KA et gk e R R
5 R F- 7 RS HA KR et £l RS 2% HR
48 BT REH Eai 1) Sl 71 et HiLg i Bl HR
106 LAY b 21 Eai R A Mgt L Eas wA HR
3 A EFRLE Lk HA K [RIA: At Lk e et R
4 ST SN ot A i [ AL Rk £ o) R
8 B R b &t HA KR Mt gfn, ot fEA R
10 FEEATHE S i B0 s B4 Aent an, B et R
15 FRARRE 23 MR 4 B4 At gl 23 et R
18 AN ZAN NS a a 15t 15 Bt L a T4 R
20 28 b M e (RN Mt Lk w5 wH R
29 B sk MR KR4 At gk B2 2R R
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58 WK 288 N EAR H R INIE=S Mt REk k% R R
86 KUK b 2 MR K FE Aent: REk S e R
109 HELY RS H FokRey il 1t R gt R R
124 MmN b i HA bl et ek REES e R
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