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Abstract Rice cultivation at Hani terrace in Yuanyang, Yunnan Province, was recognized as one of the sustain-
able production patterns in China. It was extraordinary that, in the past centenary, destructive epidemic of the
blast has never been recorded in such a blast-prone location and climate condition. Therefore, it was worthy of in-
tensive research. In the present study. in order to shed light on the phenotypic selection of rice landrace ‘ Acuce’
against Magnaporthe oryzae population in the field, the phenotypic characteristics and pathogenicity of M. oryzae
strains were collected and analyzed. For the purpose of distinguishing different isolate sources, the isolates were
captured by using spore trapping (aerial isolates) and rice panicle isolating (host isolates) methods, respectively.
The isolates’ biological traits were observed and compared on artificial medium, and then the isolates were artifi-
cially inoculated on 25 single R gene differential lines for pathotype analysis. The results showed that different iso-
lates demonstrated varied phenotypic characters. Specifically, the aerial isolates exhibited radial and loose colonies
on the surface of the culture medium with less melanin biosynthesis. Conversely. the colonies of the isolates from

susceptible hosts were closely adhered to the medium surface with relatively differential sporulation capacity ( P<<
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0.05) and higher melanin biosynthesis. The artificial inoculation of differential lines showed that all isolates were

pathogenic to the differential lines with a pathogenicity association (PA) of 12.0% —56.0%; the aerial isolates

had lower average PA (24.8%) than the host isolates (38.4%). Furthermore, the PA values were not correlated

with the mycelial growth rate or sporulation capacity, but melanin biosynthesis was correlated with the PA value.

Our results indicated that there was difference between the M. oryzae population captured in the terrace environ-

ment and those isolates collected from landrace ‘Acuce’ pure lines.

Key words Magnaporthe oryzae; rice landrace;
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Fig. 1 Observation of colony morphology and melanin formation of Magnaporthe oryzae isolates
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Fig. 2 Mycelial growth rate of Magnaporthe oryzae

strains obtained from different sources
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Fig. 3 The spore quantity produced by Magnaporthe

oryzae isolates obtained from different sources
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2.5 BEREKREFESEYEFEZENXR
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TSR PR IR A SO 5 TR TE B SR R TR
PIARA KR R 2 R . 45 (GR 2)FRH,
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KR, MEBEEN"AH —EXR, PROZE™
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Table 1 Pathogenicity assay of Magnaporthe oryzae isolates on NILS by using artificial inoculation

EEHER  HoRkE FHERIR Acrial isolate I/ % 2 ERBE Host isolate S L
NILs R gene 4 8 128 40 45 VFE 139 141 244 287 203 VF
IRBLA-A Pia S S R S R 60 S S R S S 80
IRBLI-F5 Pii S S S S R 80 S S R S S 80
IRBLKS-S Pik-s S S R S R 60 S S R S S 80
KRBLK KA Pik S S S S R 80 S S S S S 100
KRBLKP-K60 Pik-p S S S S S 100 S S S S S 100
KRBLKH-K3 Pik-h R R R R R 0 R R R R R 0
IRBLZ FU Piz R R R R R 0 R S R S 60
IRBLZ5-CA Piz5(Pi2) R R R R R 0 R S S S S 80
IRBLZT-T Pizt R R R 0 R R 0
IRBLTA-K1 Pita S R R R R 20 R R R R S 20
IRBLB-B Pib R R R R R 0 R R R R R 0
IRBLT-K59 Pit R R R R R 0 R R R R R 0
IRBLSH-S Pish R R R R R 0 R S R R S 40
IRBL1-CL Pil R R R R R 0 R R R R R 0
IRBL3-CP4 Pi3 S S R S R 60 R R S R S 40
IRBL5-M 125 R R R R R 0 R S R R S 40
IRBL7-M Pi7 S S R R S 60 S S S S S 100
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P RSN U FIFFE R Aerial isolate TR % 2 EHik Host isolate A% %

NILs R gene 4 8 128 40 45 VF 139 141 244 287 203 VF

IRBL9-W Pi9 R R R R R 0 R S R R S 40

IRBL12-M Pil2 R R R R R 0 R R R R R 0

IRBL19-A Pil9 S S S S S 100 S S S S S 100
IRBLKM-TS Pik-m R R R R R 0 R R R 0
IRBL20-IR24 Pi20 R R R R R 0 R R R R R 0
IRBLTA2-PI Pita-2 R R R R R 0 R R R R R 0
IRBL11-ZH Pill R R R R R 0 R R R R R 0
IRBLZ5-CA Piz5(Pi2) R R R R R 0 R R R R R 0

LTH = S S S S S 100 S S S S S 100
Y
Palhgﬁ;}fﬁ’fﬁ! Oﬁmon 36 32 16 28 12 28 48 24 36 56
S Average 24.8 38.4
R2 ENBEFRESEREFEREREMEEEY
Table 2 Comparison between pathogenicity and phenotypic traits of Magnaporthe oryzae isolates
[7/S A B0t Y% AR/ cm FEf /A4S« mL ! (iR e BER
Isolate Pathogenicity association Colony diameter Sporulation Colony color Melanin
287 36 (7.3%0. 26)a 8. 00X 10* IR A8, B
141 48 (7.00. 45)a 2.05X 106 K B
244 24 (6. 70. 42)ab 3. 48X 108 TBAE G BB

4 28 (6.6+0.2D)b 8. 80X 10° IR A8 Bt o,

8 32 (6.5+0.50)b 7.22X10° YREN Vet €,
203 56 (6.57%0. 32)b 4. 50X10° A=k VR
40 28 (6.5240. 30)b 1. 47X 108 IR, Tt
128 16 (6.5+0.15)b 1. 28106 IR A8 kA
45 12 (6. 310. 36)bc 1. 97108 E YN Tt
139 28 (6.270.12)¢ 2. 27X 108 JBAE AR,

D BIHPISCTHE acboe FoRfE P<0. 05 KF EZRRE .

The letters a, b and c indicate significant difference at 0. 05 level.

3 itig
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. ARIE FRE R 7 5 AT AR R R R /DR
YRR SRR JEPHMS JE B F RS A 28 G A o 3t
M R A 5 R A A2 77 07 20 I 7E X
FREREE S5 AF T AR G it ol o) 8 i 1 A 7 s 1] 25
[f] (temporal and spatial) Z5 4 _F 152 5 2> F 30 H
ARVER T . RE SR E— A [ 5L R Y ) 1R
BRI N RSO T T AT BUORLAG Al R
Hofs FH PR R B R B B A D 2B 9T T
I TR R TIVER S BOR TR OC R . 45 REV]L AR

R U5 DA MR AEAR [R) 15 R 5 1 i 355 R MR W) d 2 5
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WIE S 7N SR IR EE S S ZE PO S
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RE Ty 5200 s FH PR J58 R T 7 0 0,35 3 T i
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PRSI RAN TS I8 53X 25 DPUrEAL U JC Y 35
PR S VRIS H 524 FE S Rl 1A AR, S
S TR ] ) P ) AR AT SR A T B Ak AR vh s R
SR BT - VR AA K -7 (Hardy-Weinberg equilibrium) ,
F SIAE R AR > e 5,

AR PR X DR b s XS 25 A BRLBE R 450 it 3R
AR DN S 235 5 AT DA S ) 2000 ) A T TR R 119 TG
FRHL R Fh 28, BI T 32 R Pik-h | Pizt | Pib, Pit, Pil,
Piz5(Pi2) . Pill,Pi12.Pik-m Pi20. Pita- 2 FiX 0 ICEE
FEA . TR BIREA RN BTG R R
FHBEASEL AT 58 M o 3 — 200 5 A0 A% (haplo-
type) SH AT REHET (1 O rE B PRI FP S 7RV 48 X b 32 22
LR P IPUIE PR 4H R Al A RE S A R S
e AR R b FPRL A5 BEAG 5 A B 24 3tk g A
PTG e s AR SO Abast P RS g,

S 3k
(1] JCPHEMI EREE RS JUHEEIM] BY. Zf RS

JRAL . 2009.
(2] i, 5%, B, % SE/KFET &F A A RHA

SRS ], RS TR AR 2016, 17(3): 423 -432.

[3] FLOR H H. Current status of the gene-for-gene concept []J].
Annual Review of Phytopathology, 1971, 9. 275 - 296.

[4] LIW, WANG B, WU J, et al. The Magna porthe oryzae avir-
ulence gene AvrPizt encodes a predicted secreted protein that
triggers the immunity in rice mediated by the blast resistance
gene Pizt [J]. Molecular Plant-Microbe Interaction, 2009,
22: 411 -420.

[5] LEUNG H, RAGHAVAN C, ZHOU B, et al. Allele mining
and enhanced genetic recombination for rice breeding [ ] ].
Rice, 2015, 8. 34

[6] LIU W, LIU J, NING Y, et al. Recent progress in under-
standing PAMP-and effector-triggered immunity against the
rice blast fungus Magnaporthe oryzae [ ]J]. Molecular Plant,
2013, 6(3): 605-620.

[7] MUTIGA S K, ROTICH F, GANESHAN V D, et al. As-
sessment of the virulence spectrum and its association with ge-
netic diversity in Magnaporthe oryzae populations from Sub-
Saharan Africa []]. Phytopathology,2017,107(7) :852 — 863.

[8] LIW, ZHU Z, CHERN M, et al. A natural allele of a tran-
scription factor in rice confers broad-spectrum blast resistance

[J1. Cell, 2017, 170(1): 114 - 126.

(9] wib%, FWbR, EAbK. AR T A U NPT Y Il i 5 e
YL ELOE R, 2004, 37(12): 1849 - 1859.

[10] VASUDEVAN K, CRUZ C M V, GRUISSEM W, et al. Large
scale germplasm screening for identification of novel rice blast re-
sistance sources [J]. Frontiers in Plant Science, 2014, 5; 505.

[11] JEII3t, k¥, SAiEm . 55, TR IO AR W~ ek 2™ 1 % 1
W), WREARNARE, 2012, 41(6): 97— 100.

[127 ONAGA G, WYDRA K, KOOPMANN B, et al. Population
structure, pathogenicity, and mating type distribution of Mag-
naporthe oryzae isolates from East Africa []J]. Phytopatholo-
gy, 2015, 105(8): 1137 - 1145.

[13] PERPETUA N S, KUBO Y, YASUDA N, et al. Cloning and
characterization of a melanin biosynthetic THRI1 reductase gene
essential for appressorial penetration of Colletotrichum lagena-
rium [J]. Molecular Plant-Microbe Interaction, 1996, 8(5):
323 -329.

[14] W&, ks, 45 MYHREEROR SE0REXR
T ). S AE R . 2006, 33(1): 154 -158.

(157 Jilafie. PR TLAR IR B B 7 M DR R B0 M B 3st 1% 22 HE 1Y
SIHTID]. KPR IRV AR B, 2015.

[16] Jyvhik. AR EIM. 46 3 M. dbat. HE R b AL,
1998.

[17] 5, R, Bfh, 5. R0 5 A 300 ALY E 0 1
TR BB B E] L 201610000854 P, 2016 - 03 - 23.

[18] GALLET R, FONTAINE C, BONNOT F, et al. Evolution of
compatibility range in the rice-Magna porthe oryzae system: an
uneven distribution of R genes between rice subspecies[]].
Phytopathology. 2016, 106 348 — 354.

[19] KANZAKI H, YOSHIDA K, SAITOH H, et al. Arms race
co-evolution of Magnaporthe oryzae AVR-Pik and rice Pik
genes driven by their physical interactions [J]. Plant Journal,
2012, 72(6): 894 —907.

[20] PNEEFD AT  XIPERIIT LS. 2008—2009 4F Mo V148 RE IR0 T
ARV RE [T . AR AEAOlr RE22441 . 2010,41(12) : 15 - 20.

L21] FPHR sV £ 28 55, vl [ A s T AP e 20 A e fIt 3 1
/NPT BERELT . o KRR RL 2 . 2013, 27(3) : 312 - 320.

[22] 5. ZKA Rt 1% 22 55 5 [R) VF H ] 3R 3006 R WF 98 ). DACT
SR EARGZMELD] Juat. fERIRY:, 2005.

[23] XIE Yong, McNALLY K L, LI Chengyun, et al. A high-
throughput genomic tool: diversity array technology comple-
mentary for rice genotyping [J]. Journal of Integrative Plant
Biology, 2006, 48(9): 1069 - 1076.

[24] M IRMER M. =G e # FK A 7 @k B 24
MRBAL7E S AT LT 1. P K ARRL, 2013,27(2) 1 137 - 144,

[257 VYLKOVA S. Environmental pH modulation by pathogenic
fungi as a strategy to conquer the host [J]. PLoS Pathogens,
2017, 13(2): €1006149.

[26] D, ik, Zle. FEORTEA MR L AR iM%
KO ] HE R, 1999, 26(2): 107 - 110.

[27] WAk, TEELL, ARAT 5. JUBHZK R Iy it b 2 B 78 1 B di il
MABFELT ] AP A BTIR AR, 2011, 12(2): 311 - 313,

(T | )





