iz AR Oct. 20, 2017, 44(10): 2353-2360

Microbiology China http://journals.im.ac.cn/wswxtbcn
tongbao@im.ac.cn DOI: 10.13344/j.microbiol.china.160923

WAt IEBEREFRENTEERRKEIERERERIS
IR E DR i}
CERSIE-Z:2 ST VAN ST S EUR
(L MR AR R Wk Kb 410128)

(2. MY EAYE SR A E AL E WR K7D 410128)
(3. M MIMEYIEMRI A E L W KYD 410128)

B E: ()] Se¥mbamBSERd L ARA, HEoREBRAHY G E KGR
et Fedi R B PR IRIE . [ k) B3 Hbnm B R ERAS LA Wi 25" (LTHBER
HmAE, B0 B ks BAGRKR LK F LA, AR B R EHS EAREA 2] 0
“LTH” A48 F AIEF MRt 24 ANA 2 5uR A B 69 /kA4G 5 ot 805 5ot i B, st b A AR AT L
FARKE, FEABROB AN LRI RRN E OB ARG I, [£E]
X 92 NMGE R EFOAMR S A 3G 24 AT AR, 3t 24 A e H0E KR 69 KAG AT
ERIE RRIAR 0 & KT, AKAERELAE Pi-20 AR ERILE M E RS, 4 54.35%; i@
TR R A A ISR A TR AR A1) o) E4F, SRRARMEHRALSH
Pi-20xPi-k° (RAC=0.28, PAC=0.23). (451 #1 4 Mz Jm B 458 % B 2 m ) 45%, 24 ANk
A% ORRBL, SFMAER PI-20 5 Pi-k. Pi-k®. Pi-3 48464 K45 %At B BT 7T 424 & 4 )
FIR, A2EFHR I e uE R,

KR BERE, HFARR, LHEAR, REBRM, KRRk

Foundation item: National Key Research and Development Program of China (No. 2016 YFD0300700); Special Fund
for Agro-scientific Research in the Public Interest (No. 201203014); Key Subjects of ‘12™
Five-Years’ in Hunan Province (No. 0904)
*Corresponding author: E-mail: ermingliu@163.com
Received: December 15, 2016; Accepted: March 07, 2017; Published online (www.cnki.net): April 18, 2017
HEEWB: EFEELAHAHLHH(No. 2016YFD0300700); 2875 ATl (k) BHIF£ 35 H (No. 201203014); i
WA 0 AR H (No. 0904)
*BIYEE: E-mail. ermingliu@163.com
Uois BEA: 2016-12-15; 3 HEA: 2017-03-07; HLsEE= bR B 2 (www.cnki.net): 2017-04-18



2354 WAEY) -4 Microbiol. China

Analysis of avirulence genes of Magnaporthe oryzae and resistance

association of monogene against blast from rice blast nursery in

Hunan Taojiang
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LIU Er-Ming™%*"
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ZHOU Hu**®* REN Zuo-Hua'? ZOU Qiu-Xia**?

Abstract: [Objective] We identified avirulence genes of rice blast fungus in Taojiang, Hunan
Province, to deploy rice blast resistant varieties and blast resistant breeding in Hunan. [Methods] We
collected samples of leaf blast of Lijiangxintuanheigu (LTH) in Taojiang and isolated blast fungi
through single spore isolation. Avirulence genes of these fungi were identified by in vitro after being
inoculated onto the 5™ leaf of the 24 monogenic near-isogenic lines against blast at 5 leaves stage
which is cultivated from LTH with known blast-resistance gene. We analyzed the interactions
between the blast-resistance genes combining pathogenicity association coefficient (PCA) with
resistance association coefficient (RAC). [Results] The total 92 strains of M. oryzae contain the
whole 24 avirulent genes based on 24 near-isogenic lines, and they also showed different levels of
virulence, where the anti-stain frequency of Pi-20 was the highest up to 54.35%. Moreover, the
optimal combination of resistant genes was Pi-20xPi-k® (RAC=0.28, PAC=0.23). [Conclusion] The
virulence of M. oryzae was strong and 24 blast-resistant monogenes were nearly diseased in Taojiang
rice blast nursery of Hunan Province. At present, rice cultivars carrying resistant genes combinations
(Pi-20 with Pi-k, Pi-k®, Pi-3) can be popularized in Hunan Province, but new blast resistance genes
must be further imported.

Keywords: Magnaporthe oryzae, Near-isogenic lines (NILs), Resistance genes, Pathogenicity
association coefficient (PAC), Resistance association coefficient (RAC)
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E1 #mRE 2
Figure 1 Resistant (R) type 58
1 : 007 5 P B AR HERIE IR A K11 (IRBLz-T) AT S 1 1. 5
Note: The R type of M. oryazae No. 007 tested in experimental 13
varieties K11. 79

B2 REFSE 4
Figure 2 Susceptible (S) type 13
T+ 007 S B PRIz i il Pl K26 (IRBL20-IR24) 5 [ £
B, 2
Note: The S type of M. oryazae No. 007 tested in experimental %
varieties K26. 81

P
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4 92\ BRERA 24 MEFE R RKFERFREE
MARGREE

Figure 4 The system cluster of compatible reaction of 92

3 BAXMBREEREZE

Figure 3 Comparison results of susceptible “LTH” M. oryzae isolates to 24 NILs

TE: 007 5T S MBI LE ) Tt b FRA 118 S vy 80 TE: bR 1-92 IR Btk 5, BEALER 0.00-1.00 AAHIIIEES.
Note: The S type of M. oryazae No. 007 tested in check variety Note: The number of M. oryzae on the vertical and correlation
“LTH™. distance on the horizontal.
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} Pi-kxPi-k® (RAC=0.30). Pi-20xPi-3 (RAC=0.29).
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F1 N2 NEBEGI 24 A NILs BEF H5E

Table 1 Virulence frequency of 92 rice blast fungus isolates to 24 NILs

77 == R ) =hHi i %

ik wRGE)  DWERR R aRGR)  DUERR ks

. Resistance Frequency . Resistance Frequency

Donor Strains Donor Strains

gene (%) gene (%)
K1 IRBLa-A Pi-a 72.83 K17 IRBLsh-B Pi-sh 79.35
K3 IRBLIi-F5 Pi-i 69.57 K18 IRBLI-CL Pi-1 72.83
K4 IRBLks-F5 Pi-k® 47.83 K19 IRBL3-CP4 Pi-3 55.43
K6 IRBLk-Ka Pi-k 53.26 K20 IRBL5-M Pi-5 63.04
K7 IRBLkp-K60 Pi-kP 72.83 K21 IRBL7-M Pi-7 70.65
K8 IRBLkh-K3 Pi-k" 78.26 K22 IRBL9-W Pi-9 64.13
K9 IRBLz-Fu Pi-z 72.83 K23 IRBL12-M Pi-12 76.09
K10 IRBLZz5-CA Pi-z5 69.57 K24 IRBL19-A Pi-19 76.09
K11 IRBLzt-T Pi-Z' 88.04 K25 IRBLkm-Ts Pi-k™ 90.22
K12 IRBLta-KI Pi-ta 53.26 K26 IRBL20-IR24 Pi-20 45.65
K14 IRBLb-B Pi-b 65.22 K27 IRBLta2-Pi Pi-ta® 61.96
K15 IRBLt-K59 Pi-t 70.65 K30 IRBLII-Zh Pi-11 68.48
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