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Abstract: [Objective] In order to clarify the genetic differentiation of Magnaporthe oryzae in South China Crop
Breeding Area in Hainan Province, [Method] the genetic diversity and population genetic structure of 60 Magnaporthe
oryzae isolates collected from the core region (Sanya, Ledong and Baoting) and non-core region (Qiongzhong, Tunchang
and Ding’an) of South China Crop Breeding Area were comparatively analyzed using amplified fragment length
polymorphism(AFLP) technique. [Result] The cluster analysis showed that almost all isolates were clustered in one
group, and there was no obvious subgroup. The analysis of population genetic structure showed that the percentage of
polymorphic loci(PPL), Shannon’s information index(l) and gene flow(N,,) in the core population were 87.89%, 0.2738
and 4.2897, respectively, higher than those of non-core population whose PPL, | and Nm were 81.37%, 0.2703 and
3.5892, respectively. However, Nei’s gene diversity index(H) and genetic differentiation coefficient(Gy) in the core
population were 0.1657 and 0.1044, lower than those of non-core population whose H and G was 0.1662 and 0.1223.

[ Conclusion] These results showed that there were rich genetic diversity in both isolates of core and non-core regions
and wide gene flow existed among these populations, but the genetic variation was mainly within the population. In
contrast, the genetic diversity and the degree of genetic differentiation in the isolates of core region were relatively larger.
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Table 1. The details of Magnaporthe oryzae in the core and non-core regions of South China Crop Breeding Area.

[E$17 SRAEHE 55 B KA ] IR
Region Sampling location Isolate No. Sampling date Rice type
%0 X Core region
=1V Sanya BAMEE LAY P1LP2,P3 2015-05-20 HlFS indica
Gk 25 P4, P5, P6 2014-10-24 KIS indica
B P7,P8 2014-10-24 HIRE indica
B A B AT P9, P10 2014-10-29 HFE indica
SRZR Ledong I FH IR AT P11, P12, P13 2014-10-22 HlFE indica
I R = P14, P15, P16 2014-10-20 HIFE indica
T FAARE B, P17, P18, P19, P20 2014-10-20 HIFE indica
{#:5% Baoting IS P21, P22, P23, P24, P25, P26, P27, P28, P29, P30 2015-05-15 HliFS indica
i %|4% 0> X Non-core region
I+ Qiongzhong KAFBKAEA ) P31, P32, P33, P34, P35, P36, P37, P38, P39, P40 2015-05-18 KIFE indica
ili & Tunchang o R s P41, P42, P43, P44, P45, P46, P47, P48, P49, P50 2015-05-18 HlFE indica
54 Ding’an BT EUET AT P51, P52, P53, P54, P55, P56, P57, P58, P59, P60 2015-05-17 FIFE indica
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Table 2. Adapters and primers for AFLP.
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Code Adapter name Primer sequence(5'—3’) Purpose

Ea EcoR T #:3k CTCGTAGACTGCGTACC 4% Connection

Em Mse I #:3k GACGATGAGTCCTGAG 4% Connection

EO EcoR I +0 GACTGCGTACCAATTC T 14 Pre-amplification

El EcoR [ +AAC GACTGCGTACCAATTCAAC TEFEEY 4 Selective amplification analysis
E2 EcoR [ +ACA GACTGCGTACCAATTCACA P Selective amplification analysis
E3 EcoR 1 +ACG GACTGCGTACCAATTCACG WEFEMEY 18 Selective amplification analysis
E4 EcoR I +AGG GACTGCGTACCAATTCAGG WEFEMEY ¥ Selective amplification analysis
E5 EcoR 1 +AAG GACTGCGTACCAATTCAAG IEBEEY Y Selective amplification analysis
E6 EcoR [ +ACT GACTGCGTACCAATTCACT TEREPEY 48 Selective amplification analysis
E7 EcoR I +ACC GACTGCGTACCAATTCACC TEFEPEY 48 Selective amplification analysis
E8 EcoR [ +AGC GACTGCGTACCAATTCAGC P Selective amplification analysis
MO Mse I +0 GATGAGTCCTGAGTAA Ty BT 1 Pre-amplification

MI Mse [ +CAA GATGAGTCCTGAGTAACAA JEPEEY 4 Selective amplification analysis
M2 Mse I +CAT GATGAGTCCTGAGTAACAT IEBEMEY Y Selective amplification analysis
M3 Mse [ +CAC GATGAGTCCTGAGTAACAC TEFEMEY 48 Selective amplification analysis
M4 Mse [ +CAG GATGAGTCCTGAGTAACAG TEREPEY 48 Selective amplification analysis
M5 Mse I + CTA GATGAGTCCTGAGTAACTA P Selective amplification analysis
M6 Mse [ +CTT GATGAGTCCTGAGTAACTT HEFEIEY 1 Selective amplification analysis
M7 Mse I +CTC GATGAGTCCTGAGTAACTC WEFEMEY ¥ Selective amplification analysis
M8 Mse I +CTG GATGAGTCCTGAGTAACTG IEBEMEY 1Y Selective amplification analysis

Mse [ M1 EcoR T 3k KR E 5370100 5 pmy/L
50 pm/L, 16°C FiEIIK .
132 Ry Ak By 38

PCR Jr IRy 448 2220 25 pL, Hrp, &8
P4 5 ul, 10 pm/L EcoR 1 F1 Mse T Fid™ 345 | 4%
1 uL, JRA)EHHTH M PCR; EFMY AR N 25
uL, Horp, ¥y 20 5 R 9 2.5 ul, 10 pm/L
EcoR 1 Fl Mse I ZEFEMEY G5 M) % 1 pL, WA A RE
17 ¥%7% PCR(touch-down PCR).
1.3.3 M IR 7 M Bk 2 0 A L TR B4R Fe AR )

6% 1k 2R PN TR Bt 1 7 80 W H T 38 T HL ik
2 h, XM Sanguinetti 25U Ky 7 i (W AT 2zl ) AT
YR, R T S A LR AT
1.4 IR

FRFE 35 (A7 TS r vk B AT 5, A
“O/1" BRI Tl NTSYSpe 2.1 #AFHEAT RIS
#r: ] POPGENE32 1.32 ¥t 5 AH S i A 2 FF
PEFRFR: Z2TEAL RUE 70 %(PPL). Nei A58 2 AE4E
F5%(H). Shannon 15 BI5EL(1) . FEAARIEN ZFETE
(H)~ BRI SE Z FEPE(H) . LR 201k R 5[ G,

Gy=(Hi—H)/H]+ FBIA [N Niy=0.5X (1—Gg)/Gg]
L2, AL B 2 (D)

2 HGiRE0Hr

21 AESIPHAETEERE DNA 1895 514
M 64 STBENLT UG R ik s 9 X4k
' H2 MR E5IALE T AFLP 2081, 435
24 E2/M1.E2/M2. E3/M4. E3/M5. E4/M5. E4/M6+
E4/M8. E5/M1 #1 E5/M4. ¥ BIKEL N
100~500 bp, FLH 1 413 45640, PIEER5 1)
HETTRNN 2] 45.89 45557 Hf 411 £ HRAZE
PR, PR B A TR R 45.67 285 MES
i, 2R AT ENR 99.52%(K 3, Kl 1).
22 BIEEZHEHMESH
BRI R BT E T B W, B RECh
0.74 &b, WIIGIXECRR Y N 4 MR R T AE
P18. P29. P34. P40 il P51 3t 5 PRkE, XLUH
Mok BSR4 PREE BRI S 38R LRI R
3B E IR R ) PLS BEARAT P16 RIPE; W% RIVAL
F B B XA X A N R 53 AR 2).
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Table 3. The amplification results of AFLP primer combinations for Magnaporthe oryzae in the core and non-core regions of

South China Crop Breeding Area.

Primer combination Amplification band number Polymorphic band number Percentage of polymorphic band/%
E2/M1 41 40 97.56
E2/M2 51 51 100.00
E3/M4 44 44 100.00
E3/M5 51 51 100.00
E4/M5 38 38 100.00
E4/M6 47 47 100.00
E4/M8 35 35 100.00
E5/M1 49 49 100.00
E5/M4 57 56 98.25

JA 1l Total 413 411 99.52
M P1-10 P11-20 P21-30 P31-40 P41-50 P51-60

600 bp
500 bp

400 bp

300 bp

200 bp

100 bp

M 4 GeneRule 100 bp DNA BifEfRic; P1-P60 4 bkG 5

M, GeneRule 100 bp DNA ladder marker; P1-P60 are the isolate numbers.

B 1 3I4¢EE ES/IM4 BRI FEEfRE AFLP iR

Fig. 1. AFLP results for Magnaporthe oryzae with the primer combination E5/M4.

FH I 2 S TR I, A DX A4 b I B R S AN T 5
FEF—MERE, ZiGEREAWHERWRE, W&
DX R AN AZ O X R RAE SR 200 & HAR$E, (H
PR AR () X AT ARG T & R Ise 2 R .

2.3 BN

TEFPRE AP Fo0) e B A% 0 DX R AR O X R 9
I BRTAE it 0O/ 1 B s R R 42 AR b AT T AR 5 )
Bro B 4 vTAN,  m Z DR B R R 0 2 A
PLSSE 5 99.52%, Horh, 20 X BRI 2 254
LSBT 5 87.89%, AEAZ O X FEAAR A H9 81.37%.
6 MR Z &AL S %N 30.99%~80.39%,

o o i BV AR A s SR AR > B > 8 e >R
S>> S IR B B AR T
Shannon 15 BI&3h 0.2821, Hrdr, KO EHAN
h0.2738, A ETAEZO XK 0.2703. 6 ANMEEA
(] 1] Shannon {5 B FEEE [ 0.1283~0.3156, $4H
e B R A0C TCA AR A > B > 58 % > R 55 >
> R ORI TR S Nei JE[H 22
FEPEFRECA 0.1701, Horb, B0 XA h 0.1657,
TG T AR O X AR 0.1662, 6 MNEERR Nei it
K 2 FEME PR B A 0.0815~0.2025, 44 i MK 1
I A IR R B > SR 2R > 0 2 > R > = > 1
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Table 4. Genetic diversity analyses of different Magnaporthe oryzae populations in the core and non-core regions of South

China Crop Breeding Area.

Bk BAREL  BMLAE ZAMALAE ZEMEAMLAES% Shannon 7 B REL Nei 3K £ FEPEJE 5
Population ‘No. of No. of ‘ No. of ' Percentz'ige otj ‘ Shar~1n01~1 Gene diversity index
isolates total loci polymorphic loci  polymorphic loci/% information index
=F Sanya 10 413 157 38.01 0.1757 0.1149
K% Ledong 10 413 332 80.39 0.3156 0.1982
45 Baoting 10 413 206 49.88 0.2074 0.1322
Bih Qiongzhong 10 413 282 68.28 0.3132 0.2025
i & Tunchang 10 413 128 30.99 0.1283 0.0815
5E % Ding’an 10 413 245 59.32 0.2408 0.1535
L2 X. Core region 30 413 363 87.89 0.2738 0.1657
JE4Z 2 [X. Non-core region 30 413 336 81.37 0.2703 0.1662
S Total 60 413 411 99.52 0.2821 0.1701
Ero UL # I 2 REPE SR L 0BT 45 S22 W, =&
B B A% 0 DRI O DX R i B A A4S (1) 8t A% 22 FF %
VAR — 202 5%, (HEAR K, P2
B2 5 nI A, P DX R R A R BE R 2y pal
LA 0.1348, HLrt, oL DRI 411 1 1 2 bz
P34 R4 0.1044, JERZ O DX ARG IR0 TR REAR 1) R ps2
0.1223 5 B % DRGNS B RE VR (R RE R 3,202, 4
b, RO DX RIS R AR (1 2L R A 4.2897, 4E o
O DX RB TR B REAR IR A 3.5892 IX LB 45 L WX %
[ 35T TP 901 4 8 28 DR K S AR 0 A pas
DR, B B PRI Ag A 3 AL BE /NS (H PR —H
XRE PRI SE R AS TR 2, AL A SR R E— 1l
s L e st =
s oAk — Bk A (R R B A /N — e
FRVREAR N SR AR 8 22, ToiAte— U B AR Gt A e 2 —
R)CIREAA A B Ao B ___‘g
I 3 w50, 7Ei LB 0.9710 I, P36
DX IER AR BRI R AL O DX B P AR e R SR b7
gt BRI SR R AEDIX b3
P B AR o — 4, DR R B0 X pio
A O DX I AT AR A () S A% 2 A PR A — B } %
P32
3 e —— = :
P29
P34
KB O KA AT Ty e e
B:%DE”E*%'L\*‘IZ 60 4*@%%**5@ AFLP 63\1;}:[" 0.56 062 0.68 0.74 0.81 0.87 0.93 0.99
AR GIMW 2 EMEFWE A DENT 3 L R 5

97.56%~100.00%, &ML HDEN 99.52%,
VB IX LERRPR ) AE T AR 1sE 2 FEk .

P Z A% 0 DX A AZ 0 X R I3 TR 1) 5 2 o
FEHH, T DX A M R R R AR S AN R AE [ —

Genetic similarity coefficient

B2 BAEZRLOEFMERCXBERENRESING
Fig.2. Clustering results of M. oryzae in the core and
non-core regions of South China Crop Breeding Area.
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Table 5. Genetic differentiation and gene flow of different populations of Magnaporthe oryzae from the core and non-core
regions of South China Crop Breeding Area.

REAA B R 2 k TR PN e PR 22 R BB 5L FE Genetic LR
HE4A Population
Total genetic diversity in populations Genetic diversity within population differentiation coefficient Gene flow
#0[X. Core region 0.1657 0.1484 0.1044 4.2897
JEA% 02X Non-core region 0.1662 0.1459 0.1223 3.5892
EHF Total 0.1701 0.1472 0.1348 3.2092

F 6 MU RXIHER O XEERRE RS A —BUIEFIRERES
Table 6. Genetic identity and genetic distance of different Magnaporthe oryzae populations from the core and non-core
regions of South China Crop Breeding Area.

TR =i SRR st B E T4
Population Sanya Ledong Baoting Qiongzhong Tunchang Ding’an

— V. Sanya 0.9662 0.9700 0.9518 0.9675 0.9673
SRZR Ledong 0.0344 0.9744 0.9779 0.9612 0.9796
{55 Baoting 0.0305 0.0260 0.9702 0.9719 0.9737
B Qiongzhong 0.0494 0.0224 0.0303 0.9502 0.9759
M5 Tunchang 0.0331 0.0396 0.0285 0.0511 0.9708
E % Ding’an 0.0333 0.0206 0.0267 0.0244 0.0296

VZol Wi 3 S ST w3 75 8 £ S U G

The lower left corner is the genetic distance, and the upper right corner is the genetic consistency.

MR, I HRA YRR, Y 2DuEd] T =T Sanya
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X RAARAEERZ O X IR RSO R AR, H&
PRPR ) SAPAE 8 1L 2 FEE, Uil T RS
WA R AR . XSRS R
—3, X gRE%DSR A Pot2-Rep-PCR 43 TH54L
FEARXF 2010—2011 FE[A1K H 2 F 48 TLRHEIX 1) 455
ANFEIRIA P P IR AT B 5 0T, o i s SRR

42& Tunchang
SkZR Ledong
LB Anding

#5# Qiongzhong

25 TG SRR TR ) LA B I AL S R {£% Baoting
KI5 SR ] Pot2-Rep-PCR 4> T-4R SR At o= - = ' L
K B SEIT AR AR 49 AN I AT ‘ — '

WAL S5 AT, A5 R IRTRE A B SE R IR0 T PR A
DNA JK-F AP AR W Ak 2.

P A% 00 XA A A Lo DX R S 90 T A (10 352 A
ZREVEIR B ITR Y], O XA G AR RS
5 AR O X I REAS 2, I BRI S ] g Rt
TP 85 DX R 0% ) ZRER it o oA U8 L e T i 1 98 1
f1 et E IS BE 0 3 B o

P BEAZ 0 DRI AR AZ /o DR i 3 T A (1) 1) 2
P A E RARWT,  F S DCREREI TR AR 8] A7 AR e
SR AZ B S, bR IR R 8 A% A S 2 2R AR R
PR, BEAR IR AR AR SR AR IF A% O XA

Genetic similarity coefficient
3 EHT Nei BEE—HMMEEZ L XMIZLXEE
mERRREE
Fig. 3. Clustering analyses of Magnaporthe oryzae from the

core and non-core regions of South China Crop
Breeding Area based on Nei's genetic consistency.

AERZ O DA 8] (O RE D AZ A A 2, 25 AN K,
E WY B A% 0 DX AR A 0 DR TR0 A2 1] ) 2t
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SrAT UGB & s Az, AR 5 A
TR A EAL S5 G 2 TR 4508, 45 RK
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