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Abstract: Areca palm yellow leaf (AYL) disease caused by phytoplasma is a devastating disease of areca palm planta-
tion. It is of great significance to clarify the genetic variation of phytoplasmas and the natural hosts in the garden of
areca with yellow leaf diseases for the purpose of fully reveal the circulation path and epidemic law of the disease. In
this study, the plant samples showing typical disease symptoms associated with phytoplasma were investigated and
sampled from the diseased areca garden distributed in different areas of Hainan provinve, China. The target sequences of
phytoplasma were amplified and sequenced with universal primers, revealing genetic variation and phylogeny of the
phytoplasma. The results showed that 16S rRNA and secA gene fragments specific for phytoplasma was amplified from
six plant sample of Trema tomentosa, which were all identical. The 16S rRNA gene fragment of phytoplasma was ob-
tained from one plant sample of Chinaberry. Sequence analysis based on the 16S rRNA gene sequences indicated that
the T. tomentosa witches’-broom phytoplasma (TtWB) strains identified in the study were in 100% similarity with TtWB
phytoplasma reported previously. Chinaberry witches’-broom (CWB) phytoplasma strains identified in the study were in
100% similarity with CWB phytoplasma strains reported previously. Phylogenetic analysis indicated that TtWB phyto

WHSHE 2022-09-20; f&EIHES 2022-10-31

HEEWB  h g sa R T AR L 55 25 %30 (No. 1630152022007, No. 1630152022004 ); #Fri48 A RBHF L4 w5
FEWAATE (No. 320RC743 ),

EHEN  RLW (1997—), &, W-HW5ed, TFaTiym . KERAEY 58 . @ {E/E#H ( Corresponding author ): [A] 15
( YAN Wei ), E-mail: andy206@126.com; T/l ( YU Shaoshuai ), E-mail: hzuyss@163.com,



%5 6 3]

RZIRAE  BEACRG A Pel T 8 b AL AL SR 231 ARG e st e A S5 23 H 1191

plasma strains identified in the study were clustered into one evolutionary branch with the phytoplasmas belonging to

16SrX X X I group, CWB phytoplasma strain identified in the study were clustered into one evolutionary branch with

the phytoplasmas belonging to 16Sr 1 group. 16S rDNA sequence similarity of phytoplasma was 100% among the
strains of CWB and AYL. It is perfectly important for effective prevention and control of areca palm yellow leaf disease

to timely clean up the natural hosts of phytoplasma such as chinaberry in areca diseased garden, eliminating the infec-

tion source and cutting off the transmission routes of the phytoplasma.
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A TR R . M B IR R BOR N, X
BORHE T 1967 4 1h H A:# DOI % 1 ik kP,
FH AR B AR 5 | S A 8 3 e — P S K B,
S R AR Y AL AR A GBS L Ak . A
B 4 . AN R RO AR A
Fw, AR E AR ER 14, 51 R
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PsI Y mAE T A TR ( LE) BEARAFA
B, HABIR TR R 7 Al . KZ-TT-F e IR
T SV S U B s P /R A R A FR A
Biometra 070-851 %! PCR X [ & E HR &\ 7],
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DNA $ZBGRFI &, FH4Ar T-20 TN,
1.2.2 PCR ¥ ¥ FIFIAEJEARE 514 P1/PT I
R16mF2/R16mR1 #47HEJF{A 16S rRNA %K PCR
Y3t M SecAForl/SecARev3 #EA7HH 54 secA
FEEY R, 1YY G R WK 1 fron, PCR Y4
MM AL S DNA, 16S rRNA JE[H55 1 % PCR
P14 . 94.0 CHIATE 5 min; 94.0 CAEME 30 s,
50.0 CiE k 40s, 72.0 CZEf#H 2min, 72 C
10 min, 3£ 35 MEH, 55 1 ¥ PCR ¥ 1"
BE 50 fi5J5 FHAESS 2 & PCR ¥ 54k, 16S rRNA %t
A 2 5 1 454 . 94.0 CHIZAEE 5 min; 94.0 C
AEPE 30 s, 50.0 CiEk 40 s, 72.0 ‘CHEH 1 min



1192 o AE A F AR

%44

30s, 72°C 10 min, #£ 35 MEIF, secA FEH 1Y
PCR 4" ¥4 [ N 254~ 94.0 CHlAM: 5 min;
94.0 ‘C75: 30 s, 53.0 ‘CiEk 40 s, 72.0 CHEffi
1 min, 72 ‘C 10 min, 3£ 35 ME¥, PCR Wik
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Tab. 1 Information of primers used for
phytoplasma amplification

511 319791 (5-3) X2
Prime Primer sequence (5'-3") Yﬂ%% ik
Tm/C Reference
Pl AAGAGTTTGATCCTGGCTCAGGATT 50 [11]
P7 CGTCCTTCATCGGCTCTT 50
R16mF2 CATGCAAGTCGAACGGA 50 [12]
R16mR1 CTTAACCCCAATCATCGAC 50
SecAForl GARATGAAAACTGGRGAAGG 53 [13]
SecARev3 GTTTTRGCAGTTCCTGTCATNCC 53

1.2.3 16S rRNA 5 secA £ A & 7| tbat B F
AR T R F 5 DNAMAN 6.0 3R {F#8IF

Gk, HEATZ T O XA, Gl ik BLAST

( http://blast.ncbi.nlm.nih.gov//Blast.cgi )17 b X}
M, 5 GenBank £U40 2 v B0 0 A AR AR A2 1 TR 7
FIBEAT LEXE o307 o @it Z S x5 BLAST
Ll %t BH B AN [R)AR B A AR 2 ) A AR A, DAL
SR MR (B OL689207 ) HZ % T4
WATAR AL S0, TP 1503 bp.
124 A%KHFHH  FIH MEGA 7.0 T
N-J % ( neighbor-joining ) 4 Z A [F] A JF A BE 2 1
RIS . B FRIE N 1000, 7R BT RT3
1 AR 5 GenBank 4 2 H £ WSCSRAF i 14 bk AR [8]
ARG KB XRFR . HHERAHAEEAR (onion
yellows phytoplasma, OY-M, AP006628 ). #2445 #i{k
HJFAA (aster yellow phytoplasma, CP000061 ), 3
B AR FEAR (apple proliferation phytoplasma,
CU469464 ), #j% s fLAEJ5fA (Ca. phytoplasma
australiense, AM422018 ). B4 EHEME AL Ad AR

( strawberry lethal yellows phytoplasma, CP002548 )
EAIRAR R RAVE N RS R BWISNERE, HAhA
AR A TG B L 2,

®2 AHARFXAREREEXET
Tab. 2 Related sequences of phytoplasma used in the study

i MR R SRAEH 16Sr 4H J#51'5 Accession No.
Code Phytoplasma strain Collected site 16Sr group 16S rDNA secA

1 TtWB-DA18 o ] ¥ P A 16SrX X X T OP237525 OP251138
2 TtWB-DA19 o [ ¥ i 16StX X X I OP238459 OP251139
3 TtWB-DA20 F [ P A 16SrX X X 1T OP256574 OP251140
4 TtWB-DA21 e ] ¥ 7 E 16SrX X X 1T OP265745 OP267552
5 TtWB-DA22 e ] ¥ 7 E 16SrX X X 1T OP265746 OP267553
6 TtWB-DA23 o ] ¥ i A 16StX X X 1T OP265747 OP267554
7 CWB-DAS55 o [ ¥ P 16Sr 1 OP257153

8 chinaberry witches’-broom hnsy1 R = 16Sr I KP662119

9 chinaberry witches’-broom hnsy?2 H [E R =0 16Sr 1 KP662120

10 Brassica oleracea phyllody W= 16Sr 1 MK440287

11 Pisum sativum yellows b= 16Sr I MK440284

12 Lupinus angustifolius phytoplasma 2% 16Sr1 MK440282

13 Chinese periwinkle phyllody o L R A M l16Sr 1 GUI113146

14 Waltheria indica virescence VA T RE % 16Sr I MW353909

15 Melochia corchorifolia phyllody v [ P 16Sr 1 KX150461

16 Eryngium foetidum witches’-broom v [ R 16Sr1 GU113156

17 Beta vulgaris phytoplasma b= 16Sr I KU720554

18 Gynura crepidioides phyllody o ] R A M 16Srl GU113158

19 Podocarpus nagi fasciation T [ ¥ R 16Sr 1l KP027298
20 Capsicum chinense little leaf v [ ¥ 16Sr 1l JQ957928
21 Desmodium ovalifolium witches’-broom v 6] ¥ R W i 16Sr1l MK956144




5% 6 W ALY B ARSI v 8 AR A A I A O3 TR K HG 3t A 78 S 43 B 1193
@R 2 AHARKXAWEREEXFT
Tab. 2 Related sequences of phytoplasma used in the study (continued)
i U b R Ay 168t 4l J¥51 % Accession No.
Code Phytoplasma strain Collected site 16Sr group 16S rDNA secA
22 periwinkle yellows [ R 16SrV EU375835
23 Ca. Phytoplasma mali 16SrX X68375
24 Malaysian periwinkle virescence =P N2 16SrX X X II EU371934
25 Elaeocarpus sylvestris’ decline ESDP-JS2 16SrX X X I 0L689207
26 E. sylvestris decline ESDP-JS1 16SrX X X I 0L689206
27 E. sylvestris decline ESDP-JJ3 16SrX X X 1T OL689205
28 E. sylvestris decline ESDP-JJ2 16SrX X X I OL689204
29 E. sylvestris decline ESDP-001 16SrX X X II MW553140
30 onion yellows OY-M BN 16Sr I AP006628 AP006628
31 aster yellow phytoplasma F [ 16Sr [ CP000061 CP000061
32 apple proliferation phytoplasma 3Es| 16SrX CU469464 CU469464
33 Ca. Phytoplasma australiense R FE 16SrX I AM422018 AM422018
34 strawberry lethal yellows phytoplasma BV 2 16SrX T CP002548 CP002548
35 sesame phyllody = 16Srll IN977039
36 Ca. Phytoplasma aurantifolia B[ 16Srll MH816939
37 Ca. Phytoplasma vitis FEIR Yk 16SrV KJ462037
38 Ca. Phytoplasma vitis strain FD-C % 16SrV KJ462039
39 Ca. Phytoplasma trifolii MKS 06 Ef g 16SrVI KY228385
40 Ca. Phytoplasma trifolii MKS 07 EljE 16SrVI KY073129
41 Ca. Phytoplasma trifolii MKS 04 EljE 16SrVI KY064175
42 Ca. Phytoplasma trifolii VP-03 E1)ES 16SrVI KX784498
43 Fraxinus americana ash yellows K [H 16SrVI KJ462046
44 Trema tomentosa witches’-broom [ 16SrX X X II MW139904
45 E. sylvestris decline 16SrX X X 1T 0L689202
46 E. sylvestris decline phytoplasma strain ESDP-JS1 16SrX X X I 0OL689201
47 E. zollingeri yellows phytoplasma 16SrX X X I LC257973
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XV R RE . BT P R A RS e SE AU
JEARE FE R T IR A L SRR, HERAE 8 Rk
45 1y BERRURE ARG AU RE i, R A LA R
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Tab. 3 Sample information of suspected phytoplasma diseases

T INTERR . FEEE] . B . . ATk,
VRET L RE R I S (VR LA S A IR A
FEAKE . AL NI B A A SR AR IR B
R R R R E R B 3, SEUEDIHR
PR E RN 1 Fs

#EH %) 77 £ Plant host $i T 24 Latin name RFE R Sampling amount SEIR Symptom RAEHL Sampling site
TR Melia azedarach L. 9 N7 TE X
I 5% Solanum nigrum L. 4 I A B
L1 R Trema tomentosa (Roxb.) Hara 9 N3 E
FETH Ageratum conyzoides L. 6 N3 L
W T Crassocephalum crepidioides 3 N3 EE
Y4 Clausena lansium 3 W E FE T
ERidus Mallotus apelta 8 #Ak FE X
JETH Bidens pilosa L. 3 w1k Bt
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A WK (A, B: AN (), C: JB3E (/M. M 8546 ). 60 mmx50 mm (300x300 DPI),
A: Trema tomentosa (witches’-broom); B: Mallotus apelta (yellows); C: Solanum nigrum (leaflet, leaf crinkle). 60 mmx50 mm (300x300 DPI).
1 BUFEMSE S OEDEREFEEER

Fig. 1 Suspected plant disease symptoms associated with phytoplasmas in garden of areca with yellow leaf disease

2.2 PCR ¥ i8R 5% E

FIHE 5% P1/P7. SecAForl/SecARev3 43
AT PCR Y4, 76 6 /> L BRRAE i v 3 0l 7 3
F|2 1.8, 0.6 kb Y HZ&AT, ARG Ry 3
2|, H 38 FH 5 9 R16mF2/R16mR 1 #1741 [C PCR
PyE, 7R AT EEE AR Z) 1.4 kb I H 5%
i, HARRE R BARY 13, it &y, 1
6 I LI TR KRS E RIS 4E A 16S tDNA JF
I F1 secA LK 33 o 6 4~ 1L B PR R PR R 119 16S
rDNA J7 8 — 8, 20 5 B 3 7 51 K 5 R
1425 bp; secA FH P HIL—F, ¥ syl &
FEH R 595 bp, HT 16S tDNA 3 £ & HXf
BT BT A5 1L B RRAT A S ) iR A L 25 RR A
R A JEAR PR 22 ( MW 138004 ) S5 51 AR B 7 100%
X6 ALl R A AE R R R 2008 TtWB-
DA18. TtWB-DA19, TtWB-DA20. TtWB-DA21 .
TtWB-DA22 1 TtWB-DA23, 7 1 S MK RE
R B A A 16S tDNA JEF, TR T
HIKBE R 1122 bp, FT LT L oA 2600 . i
PR SRR 5 70 B = IV 2 A e A DA e A
(KP662119; KP662120) JF5IAHMIME R 100%,
ZAE M R AR PR & CWB-DASS,
23 RFITLRSW

3T 168 tDNA JPHI X T £ B, A5
rh R A A JEAAR 5 16ST T 2H B A SR D A4
hnsyl ( KP662119 ). 77 B M % 48 Ji f& hnsy2
(KP662120 ), hidF4ARfH A& (KX150461)
R IVRPEYT N 100%, 5 HAb 2 A8 JFAR bR R 1Y
AR IPE SR T 99.8% (£ 4 ), FET secA FEA
JEHNLEXT e, AR5 o 1L B R AR AR A
5 16Sr X X X T 41 19 111 ¥ R A BAE LR ( MW

139904 ), A3 R AE AR (0L689202) J7 4]
FHAIME ST 5908 100% . 99.1%, 5 Ho A 20 A A Bk
AMAHLITESAMET 86% (£ 5). HT SecA &I
PR 7370 L X 43 M 2 BH , ARBIF 5 F L R A SAR S A
5 16Se X X X I 4119 1L 5 R A B A AR (MW
139904 ). 1l ft3E R AE K& ( OL689202) J¥51
AALPE S 5K 100% ., 98.5% (£ 6 ). Hitk Al %1,
N Tl A T A R 2R ) S 2 R 91 ) 2 S KA s
FF 16S rDNA JFHI AL A oW, ASAF
% L B R A A AT AR 51 A 0 e R R R A
(OL689207 ) HAFTE 5 DMAESFAI, 7 HTE 67
i, 102 i, 1088 fii. 1277 i, 1446 fii (% 7).
24 RELKBAW

T 16S rRNA HEH Y R G A T 4R E
2), B R AR A SR AR 5 I ok P WK R AR AR
(BU371934 ), k3 s iR b )54k (OL689207 )
2 16Sr X X X 41k JFAR R F W — Ak o 3¢,
TR 90% . BRI IR A S i R K AR AR A
AR R R (GU113146 ), i 28 743 75 A Ji 44
¥R ( MW353909 ) . I #r T & AR i R IR
(KX150461 ), Hl563 IEARJFER (GUL13156 )
S 16Srl AR R TR — ey, R
H195% . 3T secA Ik K P 3l R 40 & 7 4 i 2 WAC &
3), ARWEFE A A L B RR AR AR AR 5 2 43 L
HERRNKAE IR (MW 139904 ), 111 At 25 58 1B A i
& (0L689202 ) %5 16SrX X X 1T £H 4 J5i 44 58 T[]
— A iEEAr 3, HERPR R 100%, FET SecA & HE
MR ARG LB N R (E 4), IE AR JFE A
5O HREE M1 B RABAE R (MW139904 ), 1L
FEBE LA R (LC257973 ) %5 16SrX X X T4
F R R R T [F— 332, SR 100%,
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F7 LERRASEREH 16S rRNA REEERX FBHPHERM S5
Tab. 7 Polymorphic nucleotide sites in 16S rRNA gene and intergenic region fragment of T. tomentosa
witches’-broom phytoplasma

AR 5437 1 Polymorphic site

16S~23S rDNA & [H [&] [X.

H R R R A
Ph RIS . 2 16S rDNA 16S~23S rDNA intergenic
ytoplasma strain Group .
region
67 102 1088 1277 1446
1AL 3 R A A ESDP-JS2 16SrX X X 1T G G C C T
IR R TCWB-DA18  16STX X X 1T A A T T C

T DLl 3 s B SRR R ESDP-JS2 (0L689207 ) AZH S, % FSIKEE N 1503 bp, RRS5ZHFIP LT IRES
Note: The Elaeocarpus sylvestris decline phytoplasma strain (OL689207) with the length of 1303 bp was used as a consensus sequence.
The length of the sequence is 1503 bp, which is different from the nucleotide in the reference sequence.

TtWB-DA18 I\
TtWB-DA19
69 | TtWB-DA20
TtWB-DA21
TtWB-DA22
TtWB-DA23
84 | Malaysian periwinkle virescence (EU371934)
20 Elaeocarpus sylvestris decline ESDP-JJ2 (OL689204)
E. sylvestris decline ESDP-001 (MW553140)
83| | E. sylvestris decline ESDP-JJ3 (OL689205)
'Y | E. sylvestris decline ESDP-JS1 (OL689206)
E. sylvestris decline ESDP-JS2 (OL689207) /
L—periwinkle yellows (EU375835) j 16SrV
aster yellow phytoplasma (CP000061) \
Melochia corchorifolia phyllody (X150461)
Eryngium foetidum witches’-broom (GU113156)
Lupinus angustifolius (MK440282)
Brassica oleracea phyllody (MK440287)
chinaberry witches’-broom hnsyl (KP662119) 16Sr I
—1 Chinese periwinkle phyllody (GU113146)
CWB-DAS55
chinaberry witches’-broom hnsy2 (KP662120)
Pisum sativum yellows (MK440284)
76 | Waltheria indica virescence (MW353909)
Beta vulgaris phytoplasma (KU720554)
onion yellows OY-M (AP006628) /
Ca. Phytoplasma mali (X68375)
ﬁ‘ apple proliferation phytoplasma (CU469464) ] 168X

16SrX X X I

46

Podocarpus nagi fasciation (KP027298)
% Gynura crepidioides phyllody (GU113158) s
Capsicum chinense little leaf (JQ957928)
Desmodium ovalifolium witches’-broom (MK956144)
[ Ca. Phytoplasma australiense (AM422018)
] 16SrX I

100 strawberry lethal yellows phytoplasma (CP002548)

0.1
B2 AEEREHKRZET 16SrRNAERFIIRELZER

Fig. 2 Phylogenetic tree constructed based on 16S rRNA gene sequences of different phytoplasma strains
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TtWB-DA18
TtWB-DA19
TtWB-DA20
TtWB-DA21

100| | TtWB-DA23

61

89

Trema tomentosa witches’-broom (MW 139904)
Elaeocarpus zollingeri yellows phytoplasma (LC257973)
68l E- sylvestris decline (OL689202)
741 E. sylvestris decline phytoplasma strain ESDP-JS1 (OL689206)/
991 Ca. Phytoplasma vitis (KJ462037) ]
81 Lca Phytoplasma vitis strain FD-C (KJ462039)

SrV

Fraxinus americana ash yellows (KJ462046) _] 16SrV I
Ca. Phytoplasma trifolii MKS 06 (K'Y228385)
Ca. Phytoplasma trifolii MKS 07 (KY073129)

99| Ca. Phytoplasma trifolii MKS 04 (KY064175)
Ca. Phytoplasma trifolii VP-03 (KX784498)

16SrVI

| Sesame phyllody (JN977039)
100L Ca. Phytoplasma aurantifolia (MH816939):| 165r 1l

apple proliferation phytoplasma (6CU46944) ] 16SrX

0.02

100

100—— onion yellows OY-M (AP006628) :l 165e 1
L aster yellow phytoplasma (CP000061) r

r Ca. Phytoplasma australiense (AM422018) :| 168X I
r
99 L strawberry lethal yellows phytoplasma (CP002548)

B3 AEEEGFHRRET SeccAEBFIRZELZER

Fig. 3 Phylogenetic tree constructed based on secA gene sequences of different phytoplasma strains

TtWB-DA18 M

TtWB-DA19
TtWB-DA20
TtWB-DA21

TtWB-DA23
Trema tomentosa witches’-broom (MW 139904)

10

E. sylvestris decline (OL689202)
E. sylvestris decline phytoplasma strain ESDP-JS1 (OL689206) —
Ca. Phytoplasma trifolii MKS 06 (K'Y228385)
‘ Ca. Phytoplasma trifolii MKS 07 (KY073129)

L Elaeocarpus zollingeri yellows phytoplasma (LC257973)
6

16SrVI

10 ‘ Ca. Phytoplasma trifolii MKS 04 (KY064175)
Ca. Phytoplasma trifolii VP-03 (KX784498)

Fraxinus americana ash yellows (KJ462046) j 16SrVI

Ca. Phytoplasma vitis (KJ462037
r viop ¢ ) j 16SrV

10 L— Ca. Phytoplasma vitis strain FD-C (KJ462039)

 sesame phyllody (JN977039) ] 168r T
10 L Ca. Phytoplasma aurantifolia (MH816939)

apple proliferation phytoplasma (CU469464) ] 16SrX

onion yellows OY-M (AP006628
10— Y ( ) j 168r 1

0.05

L aster yellow phytoplasma (CP000061)

— Ca. Phytoplasma australiense (AM422018)
L 16SrX I
10 L strawberry lethal yellows phytoplasma (CP002548)

4 AEHEEFKRRET SecA SEBFINRAELZER

Fig. 4 Phylogenetic tree constructed based on SecA amino acids sequences of different phytoplasma strains

TtWB-DA22 16SrX X X 1I

TtWB-DA22 16SrX X X I
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ARHIF 5T 7F 3 BTE AL 10 R A8 1] Hh A 31 16Se
XXX T2 1y 28 R S LA R 16Sr T 41 v A
ROAE AR DR R AR E 4 B 45 3%, S OL R 4
HRME BE ST AEYFEARBRER ), HHR
955 5 2 W 5 R FE AR WA . e R AR 1
K, 168 rDNA JF 51 43 A1 T LAAR G- dth it BH A
R B R EMRE LT LR, BT, %
FW RIS A 49 A 2 i R ARG
Hh R S A 5 fe 2 45 UM A 1 AR A
FHIFR SRR . S INGE R KA
AR F R R R R T 16SrT AR, HA
SRR P2 R A FE T B B AR A
EANNZERE R | KA A6 AR A R A 2 [R] 11 35 A%
AR SRR T MR AT IE . ARWF5E 1Y
L1 E5 PR MR SR 5 B8 PG B B A S AR A AR i
HRF g U O TE A R L R R R AR R B T 16Sr
X X X 4Rk, AARmEAL, J1Es
% 38 1 2= B PR L2 R AR A B T 16Sr T -
XA, A58 e R =51 A
i), AWFFEY 34 R 0P R BB T 16S tDNA,
ELHE 16S-23S rDNA JE[H H] X P41, $E7R T A
A JEAR AR B Z P HIE B, N R SEiFaT X 2
MR AL S %

HJFEARA R DNA 78 3 B8R AR 22 52
AT M IR S AR TR 3 4R 1% 1122 bp 1Y
16S rDNA LK F B, {H secA JERAY 18, wf
fE AR R DNA WK, PR Rl S5,
R SC e U T R I R AR /N AR secA
il secY FEP, FRILAEHRGE T = B 2 BEAEFIAE
AR AR JEAA 16S rRNA Fil rp 2L, #5048
TR TR B FAR 16S rRNA | tuf ZE5 . A1)
HEY) 75 A R AT AAFTE R L [ AMIF I (1) 37
PR F AR AT A EHRGE , 1 GALDEANO Z£RUA]
ARNEODO %513 153 AF 57 BT M 25 (14 5 i NS AR
kR, B EHET 16SII4], fiRR AL
A AL RIIER , 5 A 58 AR G 3 AR A A S R
AAAFEZ AL, 8 16Sr HAFHAEE S . A5 KB
TEOF . AR R P I AR it 2 I B A A
W EAEAR, PCR RNty 8 FRE S M 2507, (H)
J¥ )G 4eid BLAST K IEIFEA AR JFEAAR 248 4 1
MR2fd okl UL, R R R 37 22 R R 5
i) o A B e PR T i I 2 5 75l 2 0 e A

ZWTAE, TELHHE—FEd, thid, REEE
5 AR BE AR LA A TR 35 BRI OR,, HATE A
AR B AR AR S5 O PR vl P I 52 A 14 417
Y

FLIER B AR 75 0 2 REMEAT B T HAHOGHR F
MRy B MR AL P, FARBERAEE,
THAFWRER R, —SN kR b e
JEAR P AR, AR AR 52
HA W HE idn, AR WA TR
JELA, TRV 2H A4 788 S 7K AN, kA A i A ]
AE i o ) — b B H sl 2 [ — e (8] A AR AN (]
BT T AT o A0 R oA JEU A ml gl A%
120, YA AR IR AT e A L B, AR
RS T R ARE BRI ARF ETIRM
XM A . N DARRREAR, WAy |
JREAE | SR HCat i K M 9 3 — A f S e K ik i 2
IR AR Y VR Sk, A7 R ol e il 25 3227y
T H AR B A i T A 1 o B A s A
AN, 0 e MR L 3 A T —E BRI
P R B A AR AR T 16Sr 1 240, ASBIFSE i v
ARG 16Sr T 40, #F— A5 BAHH T A5 Al bl
AR A IS F AR AT I . e m R, R B
wORAE A TR, T A ROE BRI, DI A
WAt MR /E IR ERE -, R A AL
itz , Wb er E, R d Sk,
M TTAT 28 D /0 BB AR DG I AR A% 1 o AR IFSE
F 05 A=A R 7 5 X6 i 55 Rt AR T
T2 e R 2 R PR BEA T AN A, TG I 45
L3 SRS AT el AL B 5, X By L A B
A B R AR Y BOE 2 B EAE T . BFFE 4R X T
DT U5 AT AT F T R AR B A [ A B e L
AEEEL,
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