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Table 1 The primer sequence
B R/ )] B /bp
Avr-genes Primer sequences Length of targeted fragments
Avr-pita 5'-aatcgaccegttteegeett-3' 5'-gttagattgaccgegattee-3' 1189
AVR-CO39 5'-aattgcataatcgetgegat-3' 5'-gtcaagctcagaactttgtt-3' 918
PWL2 5'-atgaaatgcaacaacatcatc-3' 5'-ccteacacttaagttaacac-3' 495
PWL3 5'-caacaacttttcgcecatgaa-3' 5'-atcctattcagtegtegtat-3' 436
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Table 2 The positive and negative strains

B ot i etk I ot L it
Positive control Characters Negative control Characters
JMSK SR XFEREN Avrpita MLXN ANETFHREKN Avrepita
MSX Al LREFEKN AVR-CO39 BQX A BHERKN AVR-CO39
DQZY S KEHN PWL2 MSJD R I PWL2
WSJZ SHILEEREN PWL3 NOPL AELHIHE PWL3

PCR EF K 94 C A P 5 min; 94 C AR 30 s;
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M5 335 4~ 08 5F 3 72 C LA 10 min, BUY 47
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1 TEEHEKE Avepita i PCR §" 18 25 5L

M. 4% #E 43 F i (DL2000) ; 1: TMSK CBH 1 % B8
2: MLXN (B P % B8 5 3: IMSA-1 CHE P )5 4: YLS
Y-1OfR=£ £5) 5 5. HNTS-1 (Mg 25 6. HGDH-4 (4 14
) 37:NCKZ-2C# 11 i) 5 8: HNTS-2 (M £) ;9. LBJB-
3(HJLH);10: HLYD-2 (BF 22 B )5 11 LSBNL-2 (£ %
H);12, JDXH-4 G 4 B

Fig. 1 The PCR amplification
of avirulence gene Avr-pita

M: Marker (DL2000); 1: JMSK ( Positive control) ;
2:MLXN(Negative control) ;3:JMSA-1(Mudnajiang cit-
y) 34 YLSY-1(Yilan county);5: HNTS-1(Huanan coun-
ty) ;6 : HGDH-4(Hegang city) ; 7: NCKZ-2(Mishan city) ;
8: HNTS-2(Huanan county) ;9: LBJB-3(Luobei county) ;
10: HLYD-2 (Hulan county); 11: SBNL-2 ( Suibin coun-
ty) ;12 JDXH-4(Jidong county)
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K2 JFEEK AVR-CO 39 i) PCR §" 1 45 I

M. b 23 - (DL2000) 5 1. MSX CFH A4 % 8D 5 2. BQ
XCBIHE XS D) 5 3: SBDD-1 (22 35 ) 5 4 FJQN-1 Cig 8 i) 5
5:BQBZ-5(FIEH) :6: TLIQ 1 (¥ J11li) 5 7: TIQJ-4 (R L
)5 8; HGDH-12 (# 4 )5 9: IMSB-5 (4 A #; 1i7);
10:JDXH-4 (3% 7 25 11: HNTS7 (# B £); 12: NCK
X-1CE LD

Fig. 2 The PCR amplification of
avirulence gene AVR-CO 39

M: Marker ( DL2000) ; 1: MSX ( Positive control) ;
2:BQX(Negative control) ; 3; SBDD-1 ( Suibin county) ;
4. FJQN-1 ( Fujin city); 5: BQBZ-5 ( Baoging couty) ;
6. TLJQ-1 (Tieli city); 7: TJQJ-4 ( Tongjiang county) ;
8: HGDH-12( Hegang city); 9: JMSB-5 ( Jiamusi city) ;
10:JDXH-4(Jidong county) ; 11: HNTS-7(Huanan coun-
ty) 312 : NCKX-1(Mishan city)

@Rde 24 3¢ 4 5 64 7481 9 10418

K3 TN PWL2 /Y PCR § 145

M. 7 #fE 4 F & (DL2000) ; 1: DQZY CFH 1 *F fiD) ;
2 MSTDCRA P X B8 53 NCKZ-2 (35 11 Hi) 54 : ZYWD-2 (%
JEE ;5. PKWT-2 (bk 0 B> 6. HNTS-3 (HE /g £
7:HLSZ-T(W-2%2 B.) 8. FZYX-2(J7 1E 8) 39 LBIB-6 (b
£;10: MLLZ-2 CK 2% B3 11, TL-4 (8 #1115 12 EJY
S I—4KI

Fig. 3 The PCR amplification of
avirulence gene PWL 2

M. Marker ( DL2000); 1. DQZY ( Positive control ) ;
2:MSJD(Negative control) ; 3: NCKZ-2(Mishan city) ;4:ZY-
WD-2 (Zhaoyuan county); 5: PKWT-2 (Linko county); 6.
HNTS-3 (Huanan county); 7; HLSZ-7 ( Hulan county); 8.
FZYX-2(Fangzheng county) ;9: LBJB-6 (Luobei county) ;10
MLILZ-2(Mulan county); 11: TL-4 (Tieli city); 12: EJYS-3
(291 Farm)
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B4 JLREEHMN PWL3 iy PCR § 345

M. b5 #E 23 7 (DL2000) 5 1. WSJZ CBH 4 % 1R 5
2:NOPL (B4 % #8) 53: SBDD-1 (42 3 £) 54 . FJQN-1(&
HirliDs 5: BQBZ-5 (0 H )5 6: TLIQ-1 (8K Jy 1)
7 TJQI-4 CIR VT 85 8: HGDH-12 (8 K )5 9: JMS
B-5 CHEAH 1) 510 JDXH-4 (AR £ 511 HNTS-7 (K7
B 512 NCKX-1C# 11D

Fig. 4 The PCR amplification of
avirulence gene PWL3

M: Marker (DL2000); 1 WSJZ ( Positive control) ;
2:NOPL (Negative control) ; 3: SBDD-1(Suibin county) ;
4. FJQN-1 (Fujin city); 5: BQBZ-5 ( Baoqing); 6. TL]J
Q-1(Tieli city); 7: TJQJ-4 ( Tongjiang county); 8: HG-
DH-12 ( Hegang city ); 9: JMSB-5 ( Jiamusi city );
10:JDXH-4(Jidong county) ;11: HNTS-7 (Huanan coun-
ty) ;12 NCKX-1(Mishan city)
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Table 3 The frequency of different avirulence gene
e ; - A TC T R Y TR AR R "
W32 A J0 7 A X AL ) PRk A * . . Y EUR R/ Y
] . Number of strains with
Avirulence gene Total number of strains . Frequency
avirulence gene
Avr-pita 204 80 39. 22
AVR-CO39 204 77 37.75
PWL2 204 108 52.94
PWL3 204 0 0
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Table 4 The distribution of avirulence gene in different regions of Heilongjiang province

4 3 T 3t 32X TRk B Jo g L Jo 7 5 Jo 7 5
?imrcc (Of Numberof Avrpita AVR-CO39 PWL2
strains tested WEAEC mBURER/ % WEAEC mBURSR/ 0 BRI/ %
strains Number Frequency Number Frequency Number Frequency

1 5 Tl Hegang city 14 6 42,86 4 28.57 4 28. 57
[F]YL.7li Tongjiang city 12 3 25.00 6 50. 00 1 8.33
%74 B Baoging county 5 1 20. 00 0 0 4 80. 00
485 L. Zhaoyuan county 18 2 11.11 5 27.78 10 55.56
# 2% B, Yilan county 13 5 38.46 4 30. 77 7 53.85
2% EL Suibin county 8 5 62.50 4 50. 00 3 37.50
# ]t & Luobei county 14 8 57.14 5 35.71 8 57.14
& # T Fujin city 10 4 40. 00 6 60. 00 8 80. 00
AW Jiamusi city 14 6 42. 86 7 50. 00 9 64.29
#erg B Huanan county 10 4 40. 00 2 20. 00 6 60. 00
#Z 1T Mishan city 15 8 53.33 6 40. 00 7 46. 67
A 2% H Mulan county 9 0 0 5 55.56 6 66.67
1l Tieli city 8 5 62.50 3 37.50 5 62.50
77 1IFE B Fangzheng county 6 2 33.33 1 16. 67 3 50. 00
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Continuing Table 4
b e A3 T R A TC B HE K To#E L M To a3 A
I:‘ot*rc;fii Numberof Avr-pita AVR-CO39 PWL2
strains tested WEAN S mBURER/ HEA B BB/ 0 AR ImBUER/ %
strains Number Frequency Number Frequency Number Frequency
I 22 B Hulan county 11 5 45. 45 5 45. 45 10 90. 10
HFHTH Mudanjiang city 15 7 46. 67 6 40. 00 8 53.33
M E Linko county 10 3 30. 00 5 50. 00 4 40. 00
ZJu—4¢3% The 291 farm 8 4 50. 00 2 25. 00 5 62.50
A7 H Jidong county 4 2 50. 00 1 25.00 0 0
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