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Identification of Leaf Rust Resistance at Seeding Stage and Analysis of
Lr Genes in 182 Huang-Huai-Hai Wheat Cultivars ( Lines )

GAOYing, ZHAO Na, ZHAO Xue-fang, YAN Hong-fei, LIU Da-qun
( College of Plant Protection, Agricultural University of Hebei, Baoding 071000 )

Abstract: In this study, 182 wheat cultivars ( lines ) were tested for leaf rust resistance with mixed
races of KHST, FHKT and FHJT @ of Puccinia triticina at seedling stage. Out of that, 14 cultivars
( Taikemai5303, Zhumai305, Yushengmaill8, Cunmail8, Xuanmai6, Nongfengchuan, Danmaill8,
Zhengmail03, Zhengmaill9, Saidemai5, Zhengmai369, Xuke918, Yumai668 and AF116-120 ) were
resistant, and the remaining cultivars ( lines ) were highly infected. By inoculation with 15 Pt pathotypes,
which were used for clarifying Lr resistance genes, six cultivars including Zhumai 305, Cunmai 18,
Nongfengchuan, Zhengmai 119, Saidemai 5, Zhengmai 369 and Xuke 918 were predicted to the carriers
of leaf rust resistance genes Lr33+34. The leaf rust resistance in Zhengmai 103 was possibly caused by
leaf rust resistance genes Lr10 and Lr33+34, while that of AF116-120 was possibly derived from leaf rust
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resistance genes Lr10, Lr16, Lr20 and Lr33+34. These cultivars including Taikemai 5303, Yushengmaill8,
Danmai 118 and Yumai 668 might contain other Lr genes. In addition, 25 molecular markers for 20 known
Lr genes were further deployed for molecular-assisted identification. Lr1 and Lr26 were found to be present
in cultivars Nongfengchuan, Xuanmai 6, Zhengmai 103 and Xuke 918, and Lr1 was detected in Taikemai
5303, Yushengmai 118, Zhengmai 119 and Zhengmai 369. Zhumai 305, Cunmai 18 and Yumai 668 carried
Lr26; AF116-120 carried Lrl and Lr2c; Danmai 118 carried Lr26 and Lr37. The results suggested that only
few of wheat cultivars were found with Lr genes. Taken together, the results may lay scientistfic basis for the
extension and rational distribution of cultivars, leaf rust control and wheat breeding of disease resistance in

Huang-Huai-Hai wheat cultivating areas.
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Table 1 Leaf rust resistance at seedling stage of 182 wheat cultivars ( lines ) in Huang-Huai-Hai wheat area

5 B (R) KA |JFS RF(R) TR |FS AR CR) TR |FS AR CR) A
No. Cultivar(Line) Phenotype [[No. Cultivar(Line) Phenotype [[No. Cultivar(Line) Phenotype |[No. Cultivar(Line) Phenotype
1 1t 66 S 47 177418 5 R 93 Bk 804 S 139 #HfEE 5T R
2 KA 99 S 48 VFIF 15 S 94 i 5 0528 S 140 2% 109 S
3 f7 11-4195 S 49 W85 S 95 B3 13 S 141 HEZZ 4046 S
4 ZF}#7 5303 R 50 % 34 S 96 Az 24 5 S 142 FifE 1426 S
5 17 10-4393 S 51 2 8062 S 07  FEFE 205 S 143 4E5 328 S
6 HFF 181 S 52 EH55%5 S 98 FELH S 144 65 S
7 XR-4429 S 53 Vr% 318 S 99 4% 638 S 145 JiZ% 36 S
8 W 32 S 54 Yrik 318 S 100 i 615 S 146 1ER 863 S
9 W27 98 S 55 HF 1342 S 101 #HpEE 7S S 147 Ji7 32 5 S
10 R 23 S 56 HEZ6%5 S 102 505 S 148 H#Z 369 R
1 YX14-2 S 57 K% 168 S 103 %7 26 S 149 B2 956 S
12 ¥ % 603 S 58 B4 208 S 104 & 36 S 150 Ik 918 R
13 {52 99 S 59 Ghi15 S 105 1 E 1220 S 151 &Hi 15 S
14 M 119 S 60 4 205 S 106 FEfES 15 S 152 % 0369 S
15 B 51306 S 61 AR 6 5 S 107 413 S 153 HEIUS S
16 5:FH 670 S 62 R 169 S 108 43 107 S 154 A 132 S
17 W 39 S 63 FEIR 6 5 S 109 HfR 3 4007 S 155 P4k 528 S
18 £ H# 69 S 64 [ # 257 S 110 k1% 66 S 156 %% 668 R
19 5H5195 S 65 [ 809 S 111 HEZ 16 S 157 %} 168 S
20 HE 115276 S 66 = 136 S 112 4% 186 S 158 Bkl 169 S
21 KE1S S 67 W iE 0914 S 113 3%k 166 S 159 g5 21 S
22 FUR 2122 S 68 BKHELT S 114 SF 29 S 160 KR 2128 S
23 3132 S 69 7% 0818 S 115 %37 102 S 161 %%} 1405 S
24 AR 28 5 S 70 2w 12-41 S 116 7 1860 S 162 Wik 32 S
25 fif % 0839 S 71 H# 65 R 117 H# 16 S 163 R 1211 S
26 F 28 S 72 W3 118 S 118 T 018 S 164 i 170 S
27 Wi 24 S 73 PR 364 S 119 JH# 18 S 165 Bl# 211 S
28 KA 518 S 74 AE3IS S 120 1 118 R 166 JeRL 1221 S
29 1352 305 R 75 R 29 S 121 iR 511 S 167 B#E3Y S
30 7G4% 998 S 76 P 0602 S 122 W 508 S 168 319 S
31 FE 22 S 77 Rk 969 S 123 M3 66 S 169 WA 1212 S
32 BE# 21 S 78 B 26 S 124 NETS S 170 FEFH 339 S
33 )11 101 S 79 1 1428 S 125 K 2011 S 171 it 1216 S
34 Z % 369 S 80 ¥ 5366 S 126 %E 11 S 172 S 11 S
35 iz 6 = S 81 IR 066 S 127 k57 108 S 173 Fiti 1 055 S
36 B 105 S 82 R 183 S 128 H# 103 R 174  FHEfFH 16 5 S
37 45 999 S 83 R 119 S 129 KREhEE 225 S 175 BAE2H S
38 44% 516 S 84 HL# 210 S 130 WHEFE LT S 176 Y% 68 S
39 S 17 S 85 Yk 3 5 S 131 P 12 S 177 P42 0518 S
40 FeriE 65 S 86 #1818 S 132 % 167 S 178 #4518 S
41 B 12 S 87 127 536 S 133 37 618 S 179 el 06725 S
42 % 118 R 38 Gtz 10 5 S 134 K 119 R 180 Mega S
43 Tji % 0318 S 89 el R 135 ifEf%Z 12013 S 181 JHZ 22 S
44 R 141 S 90 Bl 116 S 136 Hi#Z 35 S 182 AF116-120 R
45 VB 6010 S 01 Ak 2018 S 137 #6311 S

46  FfEEZ 21 S 92 YR 15 S 138 B 4110 S

FCR R 0,05 11.2.3.4.x.y. 2 3L 9 ZgRI4M ), HH 0,05 . 1.2 x.y 2 KU, ] R 375 3.4 ol S A, ] S FoR
The infection type is divided into 9 levels according to 0,0; ,1,2,3,4,x,yand z. 0,0; ,1,2,X, Y, z are resistant type, denoted by R. 3, 4 are
infectious types, denoted by S
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Table 2 The avirulence/virulence of 15 Pt pathotypes

A3/ VR Pathotypes FtEA (TR )1 1 4% 71 ) The avirulencelvirulence

KHKT 15,19, 10, 27+31, 25, 28, 38, 41, 42, 45, 47,51, 53/2b, 3bg, 14b, 20, 21, 23, 29, 32, 33, 33+34, 36, 44, 50
FHIT ® 15,19, 10, 27+31, 25, 28, 36, 38, 45, 47, 51, 53/2b, 3bg, 14b, 20, 21, 23, 29, 32, 33, 33+34, 41, 42, 44,50
FHTT 15,19, 25, 28, 38, 42, 45, 47,51, 53/2b, 3bg, 10, 27+31, 14b, 20, 21, 23, 29, 32, 33, 33+34, 36, 41, 44, 50
THKT 15, 19, 10, 27+31, 25, 28, 36, 38, 42, 45, 47,51, 53/2b, 3bg, 14b, 20, 21, 23, 29, 32, 33, 33+34, 41, 44,50
KHST 15, 19, 10, 27+31, 25, 28, 38, 41, 42, 47, 51, 53/2h, 3bg, 14b, 20, 21, 23, 29, 32, 33, 33+34, 36, 44, 45, 50
PHKT 15, 19, 10, 27+31, 20, 23, 25, 29, 36, 38, 41, 45, 47,51, 53/2b, 3hg, 14b, 21, 28, 32, 33, 33+34, 42, 44,50
KHST 15, 19, 10, 27+31, 20, 23, 25, 29, 36, 38, 41, 45, 47,51, 53/2b, 3hg, 14b, 21, 28, 32, 33, 33+34, 42, 44,50
THTT 15,19, 10, 27+31, 20, 23, 25, 29, 36, 38, 41, 45, 47,51, 53/2b, 3bg, 14b, 21, 28, 32, 33, 33+34, 42, 44, 50
FHST 15,19, 10, 27+31, 25, 36, 38, 41, 45, 47, 51, 53/2b, 3bg, 14b, 20, 21, 23, 28, 29, 32, 33, 33+34, 42, 44, 50
PHJT 15,19, 10, 27+31, 20, 23, 25, 29, 36, 38, 41, 45, 47,51, 53/2b, 3bg, 14b, 21, 28, 32, 33, 33+34, 42, 44, 50
PHST 15,19, 10, 27+31, 20, 23, 25, 29, 36, 38, 41, 45, 47,51, 53/2b, 3bg, 14b, 21, 28, 32, 33, 33+34, 42, 44, 50
FBKP 15,19, 10, 27+31, 25, 38, 41, 45, 47, 51, 53/2b, 3bg, 14b, 20, 21, 28, 29, 32, 33, 33+34, 36, 42, 44, 50
PCTT 15,19, 10, 27+31, 25, 36, 38, 41, 45, 47, 51, 53/2b, 3bg, 14b, 20, 21, 23, 28, 29, 32, 33, 33+34, 42, 44, 50
FHKT 15,19, 10, 27+31, 25, 38, 41, 45, 47, 51, 53/2b, 3bg, 14b, 20, 21, 23, 28, 29, 33, 33+34, 36, 42, 44, 50
FHIT @ 15,19, 10, 27+31, 20, 23, 25, 28, 29, 36, 38, 41, 45, 47, 51, 53/2b, 3bg, 14b, 21, 32, 33, 33+34, 42, 44, 50

R 3 4L ANERFE. Thatcher 71 14 NMNERHM ( R )X 15 MNEEREHEHELEER
Table 3 Seedling infection types on 41 differential lines with different Lr genes, Thatcher, and 14 wheat cultivars ( lines ) to
15 Pt pathotypes

A CR) FiZE T Pathotype

Cultivar ( Line ) KHKT FHIT@® FHTT THKT KHST PHKT KHST THTT FHST PHJT PHST FBKP PCTT FHKT FHIT®
TcLr1-RL6003 (Lrl) ; : : 3 ; 3 ; 3 i1 3 3 1 3 ; ;
TcLr2a-RL6016 ( Lr2a ) 3 1 1 3 3 1 3 3 1 ; 1 ; 1 ; i1
TcLr2c-RL6047 ( Lr2c) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
TcLr3-RL6002 (Lr3) 3 3 3 3 3 3 3 3 3 3 3 3 3 3
TcLr9-RL6010( Lr9) ; ; ; ; ; ; ; ; ; 0 ; 0
TcLr16-RL6005( Lrl6 ) 3 3 3 3 3 3 3 3 3 3 3 1 1 3 3
TcLr24-RL6064 ( Lr24 ) ; 1 ; ; 1 1 : i1 1 — 1 1 i1
TcLr26-RL6078(Lr26) 3 3 3 3 3 3 3 3 3 ; 3 1 3 3 3
TcLr3ka-RL6007 ; 1 3 1 3 1 3 3 3 1 3 3 1 1
(Lr3ka)

TcLr11-RL6053 (Lr1l) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
TcLr17-RL6008 ( Lrl7 ) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
TcLr30-RL6049(Lr30) 3 i1 3 3 1 3 1 3 1 1 1 3 3 3 i1
TcLrB-RL6051( LrB) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
TcLrl0-RL6004 ( Lr10 ) 3 3 3 3 3 3 3 3 3 3 3 1 3 3 3
TcLrl4a-RL6013 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
(Lrlda)

TcLr18-RL6009 ( Lr18) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
TcLr21-RL6043 ( Lr21) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
TcLr28-RL6079 ( Lr28 ) ; : ; ; i1 3 ; — 0
KS91IWGRC11(Lr42) 1 3 1 ; 1 3 1 3 1 1 1 1 3 3
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F3(%)
WA CR) T Pathotype
Cultivar ( Line ) KHKT FHJT @ FHTT THKT KHST PHKT KHST THTT FHST PHJT PHST FBKP PCTT FHKT FHIT
TcLrzb-RL6019(Lr2b) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
TclLr3bg-RL6042 3 3 3 3 3 3 3 3 3 3 3 3 3 — 3
(Lr3bg)
TcLrl14b-RL6006 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
(Lrldb)
TcLrl5-RL6052(Lr15) 1 ;1 ; 1 i1 1 1 3 1 1 1 3 3
TcLr19-RL6040 ( Lr19) ; ; ; ; ; ; ; ; ; ; ; ; ; : 0
TcLr20-RL6092(Lr20) 3 3 3 3 3 1 3 3 3 3 1 3 3 3
TcLr23-RL6012(Lr23) 3 3 3 3 3 1 3 1 3 1 3 1 1 3 3
TcLr25-RL6084 ( Lr25) : : ; ; ; ; ; ; ; : : : ; ; 0
TcLr29-RL6080(Lr29) 3 3 3 3 3 1 1 1 1 1 1 3 3 3 1
TeLr10, 27+31 1 2 3 1 3 1 1 1 3 1 1 1 1 3
TcLr32-RL5479(Lr32) 3 3 3 3 3 3 2 1 3 3 3 3 3 3 3
TcLr33-RL6057(Lr33) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
TcLr33+34 3 3 3 3 3 3 3 3 3 3 3 3 3 3
TcLr36-E84018 (Lr36) 3 1 3 1 3 1 3 1 3 3 1 3 3 i1
TcLr38-RL6097 (Lr38) 1 1 1 1 1 1 1 1 1 1 1 3 3 1
KS90WGRC10 ( Lr41) 1 3 3 3 1 1 3 1 3 3
TcLr44-RL6147(Lrdd) 3 3 3 3 3 3 1 3 3 3 3
TcLr45-RL6144(Lrd5) 1 1 1 1 3 1 1 3 1 1 1 1 3 1
90H450 ( Lr47) ; : : : : ; ; ; ; ; ; ; ; ; 0
KS96WGRC36 ( Lr50 ) 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
C78.5(Lr51) ; 1 1 ; 1 1 1 ; 1 1 3 1 3 1
-98M71(Lr53) ; ; ; 1 ; 1 1 ;1 1
Thatcher 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
Z= R 5303 3 3 3 3 1 3 3 3 3 3 3 3 3
4147 305 3 3 3 1 1 3 3 3 3 3 3 3 1
%3 118 3 1 3 3 3 3 2 3 3 3
1732 18 5 3 3 3 3 1 3 3 3 3 3 3 3 3
& 65 3 1 1 3 3 3 3 3 3 3 3
eESI! 3 3 3 1 3 3 3 3 3 3 3 3
& 118 3 3 — 3 1 3 3 3 3 3 3 3 — 3 —
#4103 3 0 3 3 1 — 3 1 3 i1
B 119 3 3 3 1 3 3 3 3 3 3 3 3 i1
A5 3 3 3 3 3 3 3 3 3 3 3 —
B3 369 3 1 1 3 3 3 3 3 3 3 ;1
VFFL 918 3 — 1 3 3 3 — 3 3 3 3
5% 668 3 3 3 1 3 3 3 3 3 3 3 3
AF116-120 3 3 ; 1 : 1 3 3 1 1

3
; 3 3 ; ; .
0: JCHRARPER T T HE; 5« TEEIETHE (DA RPEBE BRGS0 5 12 B AR/ B AR D W AL, BRI B RGSE U 5 2 JT6 74k
ANE AR A RER N 5 3: BLALTHE AN, S I SUICATFE SN, (EAT R IR S
0:immune, ; : hypersensitive flecks with necrosis, 1: small uredinia surrounded by necrosis, 2: small to medium uredinia surrounded by necrosis,
3: moderate size uredinia that may be associated with chlorosis
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¥ 103 X KHKT .PHKT .KHST . THTT .FHST .
PHIT 1 PCTT 2R3 i s o 284, Xof HAth P ik 22 ARG
T B ST 45 0 R 2 TeLrdO [ %) FHIT . FHTT . THKT.
KHST . PHST . FHKT FIl FHIT 2% B & J b & 4,
TeLr33+34 [ % FHIT . FHTT . THKT . KHST . PHST.
FBKP.PCTT il FHKT FEFILE 2 i B4 b, o HoAth ik
) 5 i 78 55 K3 A7 103 7y sz 1 8 — B, PR I A 0 A 22
103 FR AT HES A TeLrl0 i TeLr33+34( 3 3),

TeLr33+34 H Xt FHIT 3 P11 I b A9, H 4x
A AR 4 0 2 B v e N R, B 22 305 i X THKT
KHST . PHJT 2 8 /& Jz b BY Ab, £7 2 18 %5 [ X
KHST , PHJT & 3 i S b 28 A0, 4 =2 )1 BR X FHIT
KHST . PHIT F8 i e i A, AR 232 119 BRXT FHIT .
KHST PHIT 2 Bl & S 1 B0 A1, 3§ 1l 32 55 i Xt
FHIT  FHTT 3% 21 /& 2 i B89 Ak, S 22 369 B 1 X
FHIT . FHTT. THKT.KHST.PHJT . FHKT % ¥ &5
S N B AR 918 B T X% FHIT . FHKT . KHST,
FHKT 3¢ B 1 52 R4, b HoAth B Bk 19 2 g B0 5

TcLrl
M TCK1 2 34567 8910 11121314

TcLr26

500 bp

100 bp

TCK1 2 34567 8910 11121314

TeLr33+34 (1) )2 i B — 54, 25 I, Bk 5% 305, 17 4 18
5 ARFEN A 119 FEEAZ 545 FREZ 369 FIFFR}
918 I RESA A TeLrd33+34 (% 3),
24 INEIRHEHRERE S TR

14/~ /N 22 5 Fh S RS I M Ll Lr26 Lr37 Al
Lr2c Hrit L B (&1 1), Z8F} % 5303 . % X %
118 F147 6 5 A¢=F)I| K87 103 K72 119 A7 369
B 918 F1 AF116-120 H 4 4 4 Lrd 4 [7] 14 4 7
(1A, AT e & A7 Lrl; 3557 305 /7 42 18 %5 BT 22
6 5 K FI FFEE 118 K Z 103 7 F} 918 . % 668
22 Lr26 1F 7 4> T AR iC 8 UE v] BE 5 A Lr26 (& 1C.
D) ; A2 118 ¥ 14 Lr37 FER A% (1K1 1B ), iTRE
A Lr37; AF116-120 1] GE & A Lr2c (& 1E ), #ELE
5303 .04 305 .7 ¢4 118 KA 119 B 369 f7 %
18 S HI A7 668 ¥4 oA H—FE A 51247 6 5 A1 =
FFAZ 118 F % 103 . /FAF 918 1l AF116-120 [H] i} & A
2 NPUMH SRR ; TPEAEEZ 5 5 AR I H kA2
ANHERR S A AT SR B A RTRE (£ 4),

TeLr37
M TCK1 2 3456 78 91011 12 13 14

TeLr26
M TCK1 2 3456 7 8 91011 12 13 14

6 7 8 9

M : DM2000 marker 1, pBR322 DNA marker; T: Thatcher; CK: H,0; 1~14; Z&Fl37 5303 414 305. #4353 118 f74 18 5 414 6 5.
ARF)N FHE 118 KA 103 K 119 Tl 55 FRZ2 369 .1FF) 918 .74 668  AF116-120
M: DM2000 marker or pBR322 DNA marker, T: Thatcher, CK: H,O, 1- 14: Taikemai5303, Zhumai305, Yushengmaill8, Cunmail8,
Xuanmai6, Nongfengchuan, Danmaill8, Zhengmail03, Zhengmaill9, Saidemai5, Zhengmai369, Xuke918, Yumai668, AF116-120
B 1 Lri(A)Lr37(B)Lr26(C.D ) Lr2c(E)HSFIREHE 14 M ERMPHTIEER
Fig.1 Banding patterns amplified by specific markers for Lr1( A ), Lr37(B ), Lr26( C and D ) and
Lr2c( E ) genes in 14 wheat cultivars
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K4 NN ERWRHFELEENS FRINER
Table 4 The determination of resistance to leaf rust and
molecular test results of 14 wheat cultivars

e R A T rFhRic R g R

Cultivars Gene pcfstulation at Results tested with
seedling stage molecular markers

#F}2 5303 + Lrl

3177 305 Lr33+34 Lr26

%77 118 + Lrl

14 18 %5 Lr33+34 Lr26

465 + Lrl.Lr26

A Lr33+34 Lrl, Lr26.Lr2c

P17 118 + Lr37.Lr26

#7103 Lr33+34 . Lr10 Lrl, Lr26

Az 119 Lr33+34 Lrl

FAEL 545 Lr33+34 N

iz 369 Lr33+34 Lrl

VPEL 918 Lr33+34 Lrl,Lr26

%7 668 + Lr26

AF116-120  Lr33+34,Lr10,Lr16.Lr20 Lrl,Lr2c

N: ARAEHE ; +: S B A AR AIER
N: Unknown wheat leaf rust resistance gene, +: The derivation contains
unknown genes

3 itig

PR b A A/ INAZ B -5 s DA 2 8 100 A,
TE A 44 28 Lr79' S, 3R 431t 45 o ik [H) 1% 8 34
s LA B 4> FhRic 2 #7, W STS . SCAR, SSR
FIRAPD %5120 #1357 w5 2512 bt i fgs 41 2
2l 2) pEE i A RS A T AR
PR /INZE SRR HEAT T RGN, A4S I 25 5 v o B A
AT R PTG S 2 Lrd A Lr26, S AT Y
IR EE T —E Lrl Sl AR AN/ INAZ Sl
Malakoff i % BRI 2 2EAR 22 /N A2 i P 4 77 A8 1%
SO (E R Ll xR [ AT AT RN
e TR A BRI 289 K T Bt H iz R
HABFEH & A AFAERT, 7T DU 77 = b
W20 F R K B, 14 A AR 9 R B R
Lrl JEP, /NESTH 56 L ] Lr26 SRR T/ NR A7,
IFL T/ ZZ IRS e 44 |, 20 42 70 4R AR, h
F= M BK ¥ 51 A Lovrin10, Lovrinl3 ., Kavkaz , Aurora,
Neuzucht F Predgornia 25 1BL/IRS 5 fii Z& i Fit®-
PR INA B R SR 452 IBLIARS B 2R
S FHE T R B s A, [E AT 50%
(R4 /N2 SRR HERS 1BLIARS B fir R YL ek > i for
T 1RS [ /NAE Pt 85 3L 4 Lr26 15 gl — Le it 45
PR BRI S IR, R A TLAR R/ N2 A TR B PR BT, 25

PRI V26 Fe B IR (>70% ) 5. 14 AN
Flep A 8 AN S Fh & A7 Lr26, Lr37 R UE T fw™ 1L 2
SR E AL AE 2AS Yk b SR — A bkt
PEFEIH P, AT TR e B — s R R L
IR (P PR R B, TR SRS R B
LA 6, AIRES: 182 A LA I R HE & E bk,
i 2R IR 1 S, DXL S RO PR AR B, (HE R
19 FH T 0 A 0 8 /N 22 Bt it 5 s 56 R o FhRic A
PR, ANBEAA G 2 5 & A R DU LA BT S S5 1A

Lrl,Lr3,Lr3bg.Lrl0, Lrl6. Lr26 #1 Lr33+34
LR B AT P, (H Y 5 A LR 2 ke
KIS, XL/ M e A BT AE 144
INFE SRR B 6 45 R I KB A2 103 AR
918 & Lrl 1 Lr26, AF116-120 &4 Lrl fil Lr2c,
FE2 118 &4 Lr37 Al Lr26, DL I3 46 5 Fh ¥ fE7E
B RGO HRER 52 Lrl F1Lr26 454,
XL PP B S AR Y P IR Y A AT AR () 3R
S UL R G X T m /N2 U RE R B — 2 1Y)
BURSMER , SAWFIE 25 R —2

WG B HE A R Z58 5 40 R 45 5
ANTER B, W IZI G 32 A] e L
e 25 R HERA PE 2 B 25 Fh K &R 52, 30550+
R g AN —B, FRATTEGE H 5 m 5L Y S A 1
MRRA (1) aAh s AL 8 50y 22 5 B EARE .
S SR 2R M 35t A% T S S A (] T AR 00 P ) gt
RIS H T 2000050 2) B PURREA
AHE S A BN L A RIS A A R
f= Y AL P R A AE 22 0], (4 45 SR AN ] 5 (3 ) X
s TR B0 S A Y S S e ) i — A R e e i
oy — IR PR, TR 25 55 (4) A3 A
R B R 2 5(5) S F A BN RE I R A AR
56 ) A /NAZ i A %) sz o7 78585 ey e kg ]
SESL R 2 AR 8 A N — B IS A
A R D, JC VA HE DN R 5 A SR
B DR DL it PR 2 5 i) e 226 5 0 45 2R 1 M
o PR E, HR 30 G A I 4 TR AN — B I Al
SEAA ATRERY, 255 P A I Y 5 2R, e e T 4 T
i T T s R SR /I 72~ v B S K
R O] LE S ) N A A A R R Tk R
FHT BN S E , AN 38 F T Ok 30, B DR L &
AP LR, 5 A KRS, — R 4 Ao
TFARICK I AT B RAE > AW R Y 55T
R LD R I Y A, Rt AT BB R e 41
TR AR M. Prtk R S EFOCRE A%, I
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ey LA — X — I &, ThRiC SR N A 1A 3
SEa I B, TR S H A A e A
BB R BRI . IS EREE R R
SE T MREON 1 28 5 R W A D7 TN 5, A T
252K (5 H AT Al AT 5 2 D S 2y
THRICAH PR, IR Z P BTN AN REHTIZ DT 142047
B8 NORER B FEINHE ST ik . TR/ NG 5 1Y
I TRRCIT A AR I RERE A R RIS DL T
AR 24 B R E S R bric , d sl
B R/ NIFRC . AUTTO B AR AL 1AL
B, AT AP RE N S5, LARRGE B — Pk dl i
YUk S R AT [RIIRFTE h h 5 BEAR et 2 e
R I e R T 7, BBl W R R A OT ko
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