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 E: NARBRTEFAAE IDNA-ITS 4 F47it & Fusarium oxysporum G eV TP
st AL LT KR T G E ORI K ERKBOTHREXT T o BELEE, AT A ELE24
H kA A A K Fesk 7] 1B (Fusarium oxysporum)#= 3£ i34k 77 i (Fusarium dimerum). 2 ¥, F. oxysporum
ARGV RKARREKBREZFRAT, ZAREERBEFBERREIH 25°C, LRE
TR ARMER, £15°CHA B CENHTHRAEHPRMEK, S5°CHRILCEHFTEALFETAEELK
FoBom, FRLZALRBIIRER, Fio. AHFLHRRELE. 2AARTIRE D KARREHK
%9%9%/?75&1 QAN FHFN, ARTKERRERRAAR M H T EOHTRETABZOSS .
XHER: e kR, THRE, MAA, 5 THL, AHFHEHE

Pathogens analysis of soft rot disease of imported
pitaya in Shanghai

CUI Zhi-Jing  WANG Yi-Wen” YU Yue XU Ling

(School of Life Science, East China Normal University, Shanghai 200062, China)

Abstract: In this study, the major pathogens that caused soft rot disease of imported dragon fruit were
studied morphologically and molecularly. Two strains of Fusarium were identified in this study, which
respectively belongs to Fusarium oxysporum and Fusarium dimerum. F. oxysporum was the most im-
portant pathogen which caused postharvest rot on imported pitaya. The most optimum temperature for
F. oxysporum growth and pathogenicity was 25 °C. In addition, there was a positive relationship be-
tween pathogenicity and illumination. It could neither grow nor form lesion under lower temperature
(5 °C) and higher temperature (45 °C), its pathogenicity became weaker under 15 °C and 35 °C. Further
analysis showed that it could also cause postharvest rot on banana, tomato and grape. Taken together,
our results analysis the key pathogen caused postharvest rot on imported pitaya and provide a useful
reference for making measures towards the disease.
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kv SR (Hylocereus undatus Britt.et Rose)/&1ilI A
R AR T, R T 2 Bk R 2 B P
SN R X, A TR K e . i@
G, B . ZRE L EEFE . FRE S ORI R
IARZWE, kRN FEMERT ERER,
Dieaes, oA By A MEYTERER . R
R WSS Y E R ITR KA
PRFT AT 8 FhESLIRE, HAT 36 28 A i) DU
kO S AR, K IEFAE N — s SR s L O K
WRKR, ZBNE A T E bR, AR, Bk
Je BB I A T AT R R, K K p R
TR T, L 2010 4F 1-4 H, BiRE . BE%
7R BRI GG TP R B3R Y KOl R Ik
3.4 Jj 1,

T K R T 4 6 1 KO R S AR T A
FEIAMIE T o FATTE X 1 O AR T 3 5 A A ) o
ORI, B R EAATEREWNTEE, ik
JI T (Fusarium spp.) . 4%4% fi0 1 (Alternaria spp.) . 7%
JH 17 (Colletotrichum  spp.) ¥ #R &M & 5 i B 1k 11 2k
e o BT K e SR I 5 22 4E Hh e SR i H ]
g B L A SR R R O AR E AR A, AL K
xRN I 5T 2 W, Bk ) B (Fusarium  spp.) FileE 4 ft
B (Alternaria spp.)Je i & #F 11 A S0 £ 2T %
=+ Taba 25y HF 52 B, Bipolaris cactivora /& H 4
KRB FEN IR E, B, SRS AN
K e SR R SRR T2 Rk 41 %k J) B (Fusarium
lateritium Nees) . 2% (Aspergillus niger V. Tiegh)
N i 2 (Aspergillus flavus Link). B & g SR 8978
TG RAWY K, HORUE N 2R T 1, ik
X T K e SR 90 T 40 1) G 6 ARG 8 0 BT S D
R 5 U R T R B R AR O L AR
KSR T 4 A R E kO SRR SR X 4, At
WIRIE S 55 FAY E M G W, Xk a
K e BTG F AT S K E, KRR R ]
T (Fusarium oxysporum)#& 5| #t 10k g R 5K
Ji ) e 2 EER A, AL, FRATIE R TR Y A
YR MR AT TSR, PR L OE R A K R 3
Booct, I 46 7 B AT 3 0 ke R 0%
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FHIWEIE, Dy itk — 050 K LB B it B AR
B, AL D R B R B O 1) 2R R S 5 it B2 AR
aEEI:l\%o

1 ME5HE
1.1 ##l

ARk Ok g R T 2009 4F 3 H 2 201045 7 A
WA EETKREE T (R TR G X2 RS
Y. SR 2K,
12 A&
121 FRERSBEREBFEHETE: ML
NI AE FAEH (Y 4 mmx6 mm)FIR
S P Al B SR P R AT R T K Y, A D A
EHE IR (PDA) AR 5 9 H b 25 °C S M RR 5%
2-3d. YEEEBEKZE 1 om iy, FZERE PRI
TN GBI 2255 N5 — PDA SEMR N4k S5 55, &
523 BN ATIRAS Al AL B F o JC R T AL AR B E AR 5 mm
) o 6 7 T DRSS, O 43 0l A 1 5 T 05 W R O ik
AR K O RS, A TCR AR, 25 °C 5%
PR RANREECE 7 d, 10 SEB0R AR I B K I %E
9o L TR P 6L I S o i RS D A ) o A% . g e
ST e B AT JC RN T S % R P
Jiiks
122 FEERMESZEET: MEEHE KB RIH
PN P N N TR € U R S e AL R S W )
JRH 2 . 78 PDA Rigedt [ 5 37 M H R VR 4 1E,
g, KR, ERKEE . KAERLESE; M
B AR 37 55 R (SNA) PG Bilay 15 353 00 5%
pUES SANI RN ORTR T CR R PAN. kS el
MR ) AR AE B K L NRL A A A I R
LR A, BT A TR 7o
AR S R HE E iR TE PR S I Booth® AR
35 2O BRI 25 S 1 T O ok S R A BT A
FOwR T IR
123 HWEREEEMSFEYMFELEE: 1) EHA
DNA f 2B, FRHL 0.05 g 7E PDA B 55 5 /K
7 d B RS R IR T T 22, S bR P gy
4 O R EC B RE 40 DNA, —20 °C /4 F %
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(2) WEIFEE DNA-ITS FHlE KRG Kk
B HAL 50T o A FH 54 ITS1 (5'-TCCGTAGGTG
AACCTGCGG-3)Hl ITS4 (5-TCCTCCGCTTATTGA
TATGC-3") P8 s i L L T S N 4 AR ST I TS JF
G, FUAFE TR % 58 55 )5 . 20 ul PCR ¥4
A Z T 10xbuffer 2 uL, MgCl, 2 uL, 2.5 mmol/L
dNTPs, 1.0 > #i{i; Taqg DNA X & B (¥ T
TIANGEN A #]), 1 uL DNA #iti, 519k K
0.2 umol/L. MKIBLLF S # )7 474 15 : 94 °C
3 min; 94 °C 1 min, 55 °C 30 s, 72 °C 1 min, 30 ™/
;72 °C 20 min, ¥ W) T 1.0%35 B W ERE I HL Uk
R, 2z S5 R IR 30 & (T SRR AR ) F A FR
oyl aifl, —20 °C A7 . Bl atifh =1 2
Tt ewm R AEDAGMF, WFLRE
http://www.ncbi.nlm.nih.gov A4 %95 & w1k 17 e X
V98 S TR S 2R, IR EUR LA 7 T R AW,
W L AL b Ao

(3) Fusarium oxysporum Fh4s St B Be 4 44 4y
BT o Uk B BT 1590 J EL TR 2 75 )& T F oxysporum, )
Pz AR S P 1519 FOFL (5'-ACATACCA
CTTGTTGCCTCG-3')#l FOR1 (5'-CGCCAATCAAT
TTGAGGAACG-3')4/" 4 Fir 1555 [ L 1 1A 14~ 51120,
DAZS76L 55 71 TR o o TR PR (106 3K i ACCC30069) 7 FH
PEXT BEIEAT H A, R B LS 56 2 TR o 22 v 114 K 5 TR
(Botrytis cinerea: B.C.0510. B.C.0023). A&k I
(F. graminearum, 7 [E R}z BeAE A HAE S0 5E BT
JE AR I 5 I8 ) | B M 18 B (Alternaria alternata, 1
L5 ACCC310001). i % (Cladosporium sp.)fE
Sk B R
124 RERZEMMBEBHFEEBFENEZMSH:
(1) ek X Pt A0 A A 9 A K RO 1 1 R
I 25 °C 535 7 d HA% 5 mm 1 BE S PDA VAR, 43
ST 5°C, 15°C, 25°C. 35°C Ml 45 °C 546
e S, B 24 h P TS BAR, ESR 7 d,
A F 3 AT, A 3K,

(2) ¥ X P A0 T E0% M AR . B 25 °C
FiFR 7 d HAR 5 mm A B B2l 3 10V 2 4 B K
Je 3w, 435 E T 5°C, 15°C, 25°C, 35°C Al
45 °C fHIR AT A TCE TR as b, (RURT R,
DI A f BRE K le SR 2 AR IR, 7 d S5 GE it AN TR
TR 2R T R BE ELAR . R RN 2R e IR
Pl AR R DR 200 350 D0 A% P S0 P Y 5

(3) JEHEXF LA E R BRI . 7] 1.2.4
)T MR KRR, 5 E T RSO AR
FRELPBRE ARAET, 7 d JEGei 6 B A RS A5 F T 1
BEEAE . RIR . W22 PR R S, T
O OO B0 D0 A T B0 P 9 5 il
1.25 MBEREKNEERFMOBRMELLR: B
25 °C 1537 7.d B A% 5 mm {1 B R LUA 15 FOJC A Wi Fh
T AT O R K T BB A . AL B
BIHUIG 3R 1H, A TS T4 25 °C fHiRk il
MR EERE SR, 7 d J5 et 35800 A # v B2 T 5
HAR, WIHIL AR e & BA ) A 3 M o™
HfeE,

2 HREH

21 WEEMSE

AR B T B S o 11 ke SR 2 7 (16 LAY
EorEsih 32 BRECER (3R )M 5 PR, 570 B 153
{14395 D R K REA] s R 72 D) 52 2 P 68 52 1IE P, 5 MR AN BT
YIRHEORYE, 20 prE W HABOR M, Hrb 12 Hi
JE B TR B AS TR 2 3 S B R R G I 2, 408
A2 %8 IR T4k ) T & (Fusarium) | £ 4 16 5 &
(Alternaria) . 7% Ji B J& (Colletotrichum) F1l jif %% J&
(Aspergillus)% 4 Mg, % 2 4 6 HRACEREMR I EUR
PERR S e, b 2 MR IR BT W BOR M s, 1T
SOOI IR SR A B EE LR BE L BB L
GG, FIABAS PO, 5T B B e B
TR R AT A (K 1B). IR 2 o 1k fe SR 0
SR S R e B X R RO SR LR AR e Bk, 4
%5 EXHC-1 il EXHC-2,

http://journals.im.ac.cn/wswxtbcn



1502 R X R 2011, Vol.38, No.10

1 HOXNERBREREREBHRER
Fig. 1 Symptom of fruit rot of imported pitaya and pathogens
TE A R O A BRI AR B: EXHC-1 BRI S Al il e Al SR 35 iR s, C: EXHC-1 TR BR A ¥4 (1ETHT); D: EXHC-1 TR BRIF V&
(5 1H0); E: EXHC-1 B Rk . /NS4 ML FIRZS; Fr EXHC-1 B Bk JRIE A FIEZS e B 4 )73, G EXHC-2 F MR ¥ (1E THT); H: EXHC-2 1§
BRI (5 TD); 10 EXHC-2 B R/ A AR FFIB A 00 EXHC-2 WK IK 4 A2 F8 T4, K: EXHC-1 7EOG RS A T I BOWAE AR L: EXHC-1 78
JE R T R Y KO R A BEUI T, M: EXHC-1 78 B A4 T A BORAL R N: EXHC-1 78 3R A T 8 SOl R A RE U THT .
Note: A: Symptom of fruit rot of imported pitaya on market; B: Fruit rot caused by EXHC-1; C: Colony of EXHC-1 (surface); D: Colony of
EXHC-1 (bottom); E: Macroconidia and microconidia of EXHC-1; F: The shape and growth pattern of chlamydospore of EXHC-1; G: Colony
of EXHC-2 (surface); H: Colony of EXHC-2 (bottom); I: Microconidia of EXHC-2; J: Conidiophore of EXHC-2; K: Pathogenicity of

EXHC-1 under illumination; L: Transverse section of pitaya infected by EXHC-1 under illumination; M: Pathogenicity of EXHC-1 under
darkness; N: Transverse section of pitaya infected by EXHC-1 under darkness.

F1 TEHONERBEBUNKEEEMHE

Table 1 Fungi isolated from diseased imported pitaya

e H A PRRREL " "
Sy E A Detection frequency Strain number BUBT SR
Isolated fungi W25 B N FCRIPF
Total PF FCR (%)
Surface attached Latent
#t JJ1d Fusarium spp. ++ ++ 14 10 7 70.0
HEM I Alternaria spp. + + 7 4 2 50.0
JRIHE Colletotrichum spp. ++ 2 66.7
fth & Aspergillus spp. + - 6 3 1 33.3

e ARG+ TR £ AR — RAE Y PR BUREE; FCR: BUB .
Note: ++: Frequently detected; +: Occasionally detected; +: Rarely detected; —: Not detected; PF: Pathogenic fungi; FCR: Fungi that can
cause fruit rot.

22 REENESFLERE SR, KRG AERTFHIE . 241, B 3-5,

FHH EXHC-1 7E 25 °C &/ FA K, PDA  (27-46) umx(3.0-4.5) pm; /NS4 #1 7BRRE &
BRI FERK 7 d WEEARIATLGAS 8.0 cm, ML . EW . MM, SFEHIE M, (4-7) umx
EXHC-1 7EAKWIATIE A ARG IR (& 1C),  (2.5-4.0) um (& 1E); JEIH A 778 b 22 ks b5
Bl JG 22 Je AR IR SR, FE PDA SR dkrp il BRIRE A, HOB (B 1F). ARG FRAAE T EXHC-2 1Y
R AR (R ID). ZE AR A RS FEIEEAATTIL 6.0 cm, HAE PDA BRI FRGR 7 d

http://journals.im.ac.cn/wswxtbcn



FEREGEA BIETITHE O KO SRS i B B

1503

R2 BEMFREAERRERBFEEZERER

Table 2 The affection of each pathogenic fungus to the pitaya rot

y P =
Fung?%utigﬁﬁifation Lesiorﬁiﬁjrﬁ:er (mm) Mofif?j (%)
4 155 Wounded Jef55 Non-wounded A0 (W) Tt (NW)

EXHC-1 18.43£0.74° 13.99+1.13° 100.0 100.0
EXHC-2 12.35+1.03° 9.28+0.67° 100.0 88.9
EXHC-3 11.63+0.88" 8.08+0.39° 100.0 44.4
EXHC-4 12.30+0.41° 6.49+0.46" 100.0 42.9
EXHC-5 2.58+0.32° 0° 100.0 0
EXHC-6 6.03£0.44° 3.59+0.27" 85.7 0

TE: W A GERD NWe TEdimt; FIAR R /NG 5 BEAAR R AR 22 53 035 (L 13, P<0.05).

Note: W: Needle-wounded inoculation; NW: Non-wounded inoculation; The same letter in the same column do not differ statistically at 5%

significance (t test, P<0.05).

TR EiEE A (R 1G), "R iR B AUk
W2z, XA W E A B EE AR (E 1H),
A i A =X e A A N 5 2 SR R U A
BOTRE 1), TeEsEW | A 538, (10-17) pmx
(3-4) um, AT XA (] 1), HRIESURAER
I D TR 1) B Vs B i PO SRR, S IR 43 2%
SE TP 2R ) A A A, X 1 S5O BT R D T
Ja& iy Fl

23 HRERS TEMFERE

231 HEHEH rDNA-ITS FHIMNERERSE A
BRI R (DNA-ITS 43 Fhric ol ot
Pk e S 143 2545 21 1) 5 B0 PR ik 0 0 24 3D
DIs R B R L2 DNA FE B, F1HE A5
Y155 EXHC-1 #) rDNA-ITS F#41 505 bp,

r Fusarium polyphialidicum (X94172)

/TR

T L T11Q&4%
LUSArinnt rovustum \r nNuUooo

EXHC-2 () rDNA-ITS J¥41 523 bp, BLAST L XI55
REHH, EXHC-1 ) rDNA-ITS 51 (GenBank i
5 HQ271449) 5 I T T . WA f H 988 JAE FL B
Wk 71 W JE MY 4 # 8 I B (Fusarium  oxysporum)
(GenBank Vi /5 DQ535184) ) I1TS /31 100% 7] i,
i EXHC-2 B rDNA-ITS J¥ 51l 5 B b5 4 71 1
(Fusarium dimerum, GenBank /15 EU926284)1
[FIJEE Sk 99%, FH UL T B, #F H KRS by %2
S0 TR A 2 614k 70 TR RN BB AR 0 TR o ORI ) o A5
f B0 B EXHC-1 Fl EXHC-2 % rDNA-ITS 551
5 NCBI ks & 2 /Y #i JJ B @ LA B Y
rDNA-ITS JEHI#EAT I XF, W8 R Gk fem, 15
HEFT K e A8 B0 T AL R, SR wmE 2
Fim

20N
37)

r Fusarium polyphialidicum isolate ATT183 (HQ607880)
——— Fusarium pulverosum haplotype fus1369 (EF682108)

——— EXHC-2

—! Fusarium dimerum (EU926284)
[ Fusarium solan (JF817274)

N Fusarium ambrosium (AF178397)

_[— Fusarium proliferatum strain JZ1 (HQI13948)
Fusarium redolens (GQ121307)

Fusarium poae (HM629969)
[ EXHC-1

o) . ~ 1o e i ITWTT OEL (YRR ST QAN
T rusarium oxysporum 1. sp. meionis strain 0KU-550 (DO 35184)

2 BUHEB EXHC-1#1 EXHC-2 I TR GH
Fig. 2 Phylogenetic tree of pathogen EXHC-1 and EXHC-2
Note: Numbers in parentheses represent the sequences’ accession number in GenBank. Bar: 0.1 substitutions per nucleotide position.

http://journals.im.ac.cn/wswxtbcn
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232 F oxysporum ¥ S t F B i G 4 R4E
B T B R ) N MR R, AR B TR S,
N3 rDNA-ITS JP80 40 HriEw, 3 F ox-
ysporum FREESEME 5 B, 45 ERBI(E 3), ARk
PABRIE AR AT EXHC-1 YRI5 ) 340 bp 194514
St ATHE— L IAE EXHC-1 R4l 71 7 LA
HARFHEEIEAT IR ST

bp 1 2 3 4 5 6 7 § 9 10 M bp

340

3 JRIEEE F. oxysporum #4518 EE
Fig. 3 F. oxysporum specific band amplification profiles
TE: 10 EXHC-1; 20 EXHC-1; 3: 2 il 4 JJ B b o 0 KR 4
EXHC-2; 5: JK# T 0510; 6: JK731 0023; 7: HEMAIA; 8: ZF 4L
B, 90 RARIITE; 100 BFEK.

Note: 1: EXHC-1; 2: EXHC-1; 3: Fusarium oxysporum; 4:
EXHC-2; 5: Botrytis cinerea 0510; 6: B. cinerea 0023; 7: Alter-

naria alternata; 8: Cladosporium sp.; 9: F. graminearum; 10:
ddH,0.

2.4 IR E = BUR B BUR 4RI 20

241 BEMMBBUREERMEN: HESmLS
R(E 4, BIPRE HAARIETE PDA FARK 7d M
HHAR)FRM, EXHC-1 WBalEKIRE N 25 °C,
5 °C Ml 45 °C a] LIl iR 22 E K. 54, IR
AT DL el T 22 ) A A RS, 3 23 5 W TE 22 i
BB 15 °C B, W22 EZRR, AW
2%, WIRNG AT, 25 °C W), THLEN, 5~
ERESERZ, WIEHGAREST, 35 °C I, WZ
qom, [AEWay, WEh%EFT.

242 BEMMBBREBUREREM: WE 5 5T
N, HER 7T dJE, 1E 25 °C &4 EXHC-1 B0 T
i, T7E 15 °C 5¥ 35 °C #53R 0, 1% I EUHE 71
TREAR, 5 °C Fl 45 °C 040 F A B80T

243 RABMMBBFEEBHFEERNEI: HOLRE
F 535 7 d, EXHC-1 BB 22 ] 8 56 > KO SRk

http://journals.im.ac.cn/wswxtbcn
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20 |

Colony diametér (mm)

5 15 25 35 45
Different temperature (°C)

B4 BEXEXHC-1EZ4KHNEMm
Fig. 4 Effect of different temperature on mycelia growth of
EXHC-1

Lesion diameter (mm)

[N S S =

5 15 25 35 45
Different temperature (°C)

B 5 REX EXHC-1 ZmiEr 20

Fig. 5 Effect of different temperature on pathogenecity of
EXHC-1

T AR LA [R5 BE R AL B R) 22 7 i 2, P<0.05.

Note: Significant difference (P<0.05) among treatments in each
group are indicated by different letters above bars.

T (F] 1K), 1SRRI R 22 KB (E 1M), 12
A3 AR TP AL BB, ' T B SR D P X SR S Y
24, TE R B AR BE (R 3), RYSIRIE BB K
THR &M T3, B 1L, K IN), ok, JeE4
PFR Y SR S A B W] AR T RS SR F T (R 3). Ptk
ARG B 22 0F EXHC-1 B E0m P, SR ms nT 3 il 1
Hom .
25 EHWNEERFEIBURM LR

SEEGZE (K 6)F W], EXHC-1 AMUAENE 5]
KO ARG B, IR n R . A A M4
MRIG IR, BAT % £, mFEER,
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R3 ABINBREAAIEX EXHC-1 BiF £ 0T

Table 3 The effect of illumination and darkness on pathogenicity of EXHC-1

Rt E AR
£ (= YU VR i

%I%’*ﬁ:t Lesion diameter (mm) inf JR;'Z%E LWy
reatmen & i Wounded J i Non-wounded nfection depth (mm) Fruit firmness (N/cm?)
245 0 g

h”.dﬁ“‘.‘ . 18.61+1.11° 15.38+0.97% 8.27+0.27% 82.00+4.50%

Constant illumination
4 4k L [
el 14.82+0.25° 12.99+0.22° 5.03+0.12° 102.00+5.60"

Constant darkness

TE: R, FFR R /NE 5B AR R A 2 22 5 i 25, P<0.05.

Note: t test, the same letter in the same column do not differ statistically at 5% significance, P<0.05.

0 Needle-wounded inoculation

20 ,
= Non-wounded inoculation

18 |
16 |
14
12 r
10 r
8 -

Lesion diameter (mm)

6
4 L
2

|

Banana  Grape

.

Tomato Eggplant Cucumber
Different hosts

Bl 6 EXHC-1EAREHFE LHBURMEIE
Fig. 6 Lesion diameter of EXHC-1 on different hosts

3 i
71 4k 71 T (Fusarium  oxysporum)J& > %01 B4 T
T, MAEALH L R R BRI AR, R
PEOM i B AL IR B, 5 EVE Rz, nr gl
}‘[&%BO—?A] R ﬁ%[32—33] R E%}‘{’[34]&%ﬁ[35—3ﬁ]% 100
ZR YR RN kA . AR R R, FEAE
SR A b s AN ] B B] 9 8 e 2 0 M SR |, A A
P H B ZRIENE F.ooxysporum, I HiZ @ 25|
R T EEOE A, 25 °C 80 7 d S BE AR BN AT ik
F| 1.8 cm, M EHER T 53 0 KR SRRIE S H
FEE A F.ooxysporum, PRI 45 T2 T Y O MEAR AR
RIR IR F1 IO SRR IR G2 AL 0T 0 A 2T
XPIZ R A Y F R R I, A KR B A
15 °C-35 °C Z[u], feidi A KR H 25 °C, X 5
TR T 45 R A — 5. HAE 25 °C &4 F
B RE 1 fci®, 15 °C F 35 °C R Y B0 1 A 1
fi, 5 °C 1 45 °C &AM T AR EURN, X — g4 R
PRI AR SE L m e kil . Bk, fERIG S

b 6 3 R v 3 Y e IR T DA AEE K K T SR ) R e
. EERBI D EERAERN T, SR F
oxysporum £ F1 ke SR bR o, B DLUTE I
T AR el D S BR B TR R RS R . 3 Ak,
RRHELAR, BRI R REE . i, w4
SRR B, PRI, E S RS BAS R R  12T k A
TR, DAG st 3 B 0 ek SR = A gy, B g 7
ST AR A K SR 157 5 BE 2, ARBIEGE N A S i — A 0F
FE K e ST 90 W AR AL 2S5 T S A,
Syl 7 B IR (R ) PR EE R TR TR 2R S

H T 50 70 B A TR 25 0 A B 1 X B ELA AR
s M, B TAR S, SRR s T AR R T AR
ZINMERS, AL G0 B 25 2 0 5 T LA P B R Ak
PRI K B2 A R e, BEAE R 75 224
2N . ARSI/ TR FH AR R R,
Yy IR BB 1 JE A AR B R R, Hp A
B DNA-ITS 73140 Hr & A 3 8 1A% R B0 e 5
L0 Bl ) e 30 A7 TR R X, SR mf A R Y
Bl Z kB 2k H P AR R A
BB A FEYFH RN, TR 2K
Mo, X —AIF5E Ty ik T LA A R R RS e PR
R PR 2R I %

2 % X M
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