ISSN  0915-2830

WAEY B IR IR SR IR A S =

CAES

FR19 (2007) 4

MNATBOEN B AR ST T



R
MNTATEIEN
SRR SERT
SRR — N
g 8= --FAK FZ
EBH 22 - K FIER

(=1 1y
http://www.gene.affrc.go.jp/




MEYEGERDFAETO 74—

BB DR B B S L | % 7 DUMEH ORIk
Veronaeopsis simplex DO (F%5%) (PR FOAEERER) (A F)

N \ . B _ _
Fy b ORHAIFERE RN TH 5 Qula v o~ —HH Shan N O & JF AT TIERERG
MOBESNTME DR E (5%) D% TV BIFBFEA L Tz (k- AJL)

A TRRET 7 —OIC kBT T—
B 1 7 4 A2 BT & B IWHFHEORER (1)1))



¥ 2 B 2

OREORKE - RMEXORBENDLT-OIE, BIEY - BROIOLRIEBENA LTV
Ja YO ORENRMLEARRIRTHD. ZTOHICE, BN EATFHEOP TEHIR
ENTWVD K DI, HREBBOMBIEMR L 725 L5 R EWBEEREHRT 2N EbOTCHE
CHDH. EHEMCYH, SEO¥) (b, BEKRORD, EEROBEIZL Y ERLEYERE
FENBHIZHK L T LEIRNA S 57 EOBBMNDG, EVBEERORE & RG22 R H O E

EENFTETEE-TCNDHEZATHD.

—7, EMBEEFRIIABILBEBOMETH D LB LTV, 1993 FEOEMZHEMESRK D
LK, FPEEO TR ZEEHST DT~ ZELTETWD. 2o k) RiFHod, b
PEBARFRNEN O SEER 2 I EfRE — @R ESE, EMEEERONE LRBIED D
VENRAT TS,

BEEWEIR Y — N 7 FETIE, UED XS REWNAOES LB E 272 BT, BAE - B
PEECBET 20, AW, B L0 DNA EEEROIE « 77 - BAATICIV LA TV D &
TAHATHLD. WEMEM T, BRIEHOREMEDS, &/ =, BR, LRRE, HEES O
M T & T 2 BHRBMMEM ZINE - RIFTDH L L bIT, TNODORMEEZA - A L T

—H_X=2{t L, WEEY V7 ST TIAS AT L LICL o Ta—F—D/KR - IEHOE
IZHEL T %,

AR ET, FRk 19 B EITAERIC B O TERY A T B IR E IR O E N B L OESME
RUVEE - FEFAEICR A BREREOBRELZMV T Db DO THDH. AMGEELSZOMAEYE
CEIRZ RN L7 BREZE, Bafifeis, FEFOHEICR L TTWERETIUEENTHD.

LR 20 4F 12 A

MSTATEOEN R E IR FE T

N A/ SR LI ' BEI= -3



FANE D=\ R iR B
1. VHrEREHNICISIT D Dark—septate endophytic fungi (DSE) OfREE L ZFDAEREMREIH - - - - oo oo v e e 1
B K E
IR
9. PHRANEHL O AE ORI A T B R G2 AT U -+« + v v v v v e e e 7
s TG
—HKF
3. XTI DOUMETI A T A ROERZRUNER: - - v e 15

BT B
R - R PEEDINIE S AT eREAE
fEZHFFERT

4. FEF Sy MCB DIAGREHTE - AR OIBEOIUE LAY oo 21
% RR
Pt - R PERETA AR
T

5 = ?/7%@;m:%”5[]\%%ﬁ@?%géuyi .......................................... 31
ORAENT ER?
RS RTRBIIERT - 2 HURSER T

6. b~ MNERRE Ralstonia solanacearum &GS 5D 7 77— ORFERHM - - - oo e 45
wI
R
f+i%

TV COYETRINAETIATGEGE v v 53



Annual Report on Exploration and Introduction of
Microbial Genetic Resources

Vol. 21

(April 2007 — March 2008)

Contents

Preface Makoto KAWASE

Director of Genebank

1. Collection of Dark—septate endophytic fungi from forest soil
at the SOUthWQSt SUbU‘OpiCS il’l Japan ...................................................... 1
Kazuhiko NARISAWA

Ibaraki University

2. Collection of the plant pathogenic Coelomycetes
il’l SOUth*WGSt*WEiI‘m region in Japan ....................................................... 7
Chiharu NAKASHIMA

Mie University

3. Collection of the Chrysanthemum stunt viroidin Japan <+« -« -« s oror e 15
Yosuke MATSUSHITA
National Institute of Floricultural Science,

National Agriculture and Food Research Organization

4. Collection and identification of lactic acid bacteria
isolated from traditional fermented feed and food in Tibet « -+« cvvvrrrerreerree e 21
Yimin CAI
National Institute of Livestock and Grassland Science,

National Agriculture and Food Research Organization

5. Collaborative exploration for collecting the blast fungus in Myanmat - -« - =« = - o coerrraereee e 31
Nagao HAYASHI' and Kenji IRIE?
! National Institute of Agrobiological Sciences

2 Tokyo University of Agriculture

6. Characterization of phages infecting Ralstonia solanacearum,
the causal agent of tomato bacterial Wilt disease « ==+ ==+ et s et rrr ettt 45
Susumu ASAKAWA
Nagoya University

Appendix
Past ReCOI‘dS ......................................................................... 53



(BRI ER 21: 1—6, 2008)

FaraBE L (Z &5 [T % Dark-septate endophytic fungi (DSE)
DIRE & T D EREAERA

s =
ISR BRI
[ T300-0393 FachRRe RETHoe 3-21-1]

Collection of Dark-septate endophytic fungi from forest soil
at the southwest subtropics in Japan

Kazuhiko NARISAWA

Microbial Ecology, College of Agriculture,
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AATIE, ROTY FT7 7 A FBRZEAHEL, AEEM TITRIN T & RV ERIE 2 s
LD, RRDEOMPE TRy MU —7 2N 570 EARERR TRERMEL FOTND &
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3) Narisawa, K., Kawamata, H., Currah, R.S., and Hashiba, T. (2002) Suppression of
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Summary

Using two different herbaceous bait plant species, two isolates of the hyphomycete
Veronaeopsis simplex were obtained from soil samples collected from wooded areas in Yaku
island and Ibaraki. These isolates colonized the root tissues of bait plants when axenically
reared seedlings were inoculated. The fungus produces darkly pigmented colonies on agar
media and resembles representatives of the dark septate endophyte (DSE) group. The
relatively high rate of recovery using the baiting technique in subtropical area may indicate
that this representative of the DSE is common and widespread than is indicated by the scant

reports of its isolation in the literature.
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Collection of the plant pathogenic Coelomycetes
in south-west-warm region in Japan

Chiharu NAKASHIMA
Graduate School of Bioresources, Mie University
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Summary

During the survey of Coelomycetes of plant-inhabiting fungi in south-west-warm region in
Japan, some noteworthy fungi were collected from leaf spots of some herbal and arboreal plants.
Eighty one and 114 diseased leaf samples showing the spot symptoms were collected in
Kagoshima Prefecture (Kyushu island and Tanegashima island) and Okinawa Prefecture
(Okinawa island), respectively. On these samples, coelomycetous fungi were observed. After the
identification based on the morphological characteristics under the light microscope,
monoconidial isolation was performed. As the results, 46 isolates of coelomycetous fungi were
established including new species and newly added species to Japanese mycoflora. All of

isolates were deposited at the Microorganisms Section of the NIAS Genebank (MAFF).
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FoODHWMED A B4 FOIFFEIE

AT BT
S - B EEHINR OIS TE X BFSERT
[T305-8619 < ITHEA 2-1]

Collection of Chrysanthemum stunt viroid in Japan

Yosuke MATSUSHITA

National Institute of Floricultural Science,

National Agriculture and Food Research Organization

1. B®

X7 ITONEOIEESFOR CARER - R E I 1ML THHIEEME TH Y, LEGHIZE
HWFAET . T, 7Mbb A vA R (Chrysanthemum stunt viroid, VL CSVd) %)
LT DX DUMBIRORAEBRIE L 7e>TnD. RuA vA NIERT L L, BARELIDWME
L, painflifEzseaicks (Horst, 1977).

X7 DUMBIRIE 1977 FIZERN TRAENRE (RIS, 1977) S TELE, =H (JEH 5, 1982),
FI W5, 1993), fui (s, 1996), REA (FRILG, 1996), JtimE (o5, 1997), ILJE

CRfa s, 1998), #rk (K20 - 16H, 1998), i (1 - Nk, 2004) 72 E4&HITRAEDHE
SNTWD. FEMRYPITEREIRZ SO MR X 27 T, fitd, I, XV IiAZ e & OB s
2Rk D Bk, BHDUVNIHIMNC K > TIRYSIE Z 5. TR BTN WIS AMELD B I L C I
IMERAZBRET 2 2 LITFERICREECH D728, HEREZ Bk L CTHEL TWD Z &2 K vk
ERPERLTWD. fJ5FEITEEX 7 UAMZIZ 2T U7 (Lawson 5, 1968) 0T =2 =7
(Verhoeven &, 1998)72 E#is SN TRV, F7BOMIZT ABMEMIZ LGS 5 Z Lo
TWAHH, F7LSNT CSVA DEGSIEE 705 Z LIXIE L A L7200,

UA vA RiE 1 AR RNA 2265502 i NOWEYIRIEIA TH Y, 1971 422 Diener HIZL - T
VX HAENLFALINT- (Diener, 1971). & b, BREREND b R/NOWRAE (246-399
I ThHDH. UALAILDNA F720E RNA 20t L 9 IX 230 Ok FfoTDH, vA R
A RIZZ W ol Xy Ok bizlen b, 20 RNA IZIEZ 237 R a— RERTE LT,
T EHIE OREFRI AL AT L T RNA 725 RNA ~EAYICHEEL - B9E L T\ 5. BIfE, 28FD T A 1
A4 PR HESINTEY, EhovAnaA NIV y A EIEYT % Potato spindle tuber viroid
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(PSTVA) A& DA THRAT D Citrus Exocortis Viroid (CEVd) 72 ERHIFHNE. A oA R
FIRACT A v FRETTH T A uA FRHIPHSNTEY, CSVd, PSTVd XU CEVd
FRFEICE T S (EEF, 2007).

AL, 1977 FEOYRME LN, 2EOX 7 EMCRAESNEIMERICSH D LB DTS (fa
T, 2006). UA 1A RiZRNA DHPLRRDIFTEATH O, FHEIEELSCE 39 T OHEHE AR
% RNA OHEHFFN AT LTS, fall, ¥ AT THRET SV aA R, PSTVA 2T 548
FUYRZ FHNAETIE, THROERRIZE S TUA v A FOBHEBAT, JRECEHLR E DORHEDR
EINTWAHIHHESINTEY, 1EROZERNT A v FOBFPEI T TREITRE V. L
L, CSVAICRAL TUIINSDERNZ LL, FFFEENL TN D, CSVA IZBI L TH DIFfEEl
OB B3 DA D D BN D 573, ARIEDEEIRDIFRY - 7RI SN TE S
T, BRARERAWHIENREECH S,

514, AROBSERIFFE AT & D AFRE BAR DSy T AL D O EAT 5 120113 E
NOARFIRZIET S Z L NEE L EZ SN, 22T, 46, BREREZ T OICAREIROZE
FIEZIT-T-.

2. REHE

2007 =7 H 23~26 BTN 2 #iR, FEIRERFERE T (REEEE) 6 L OFRRT (Fok
BHE) 1280 T CSVA IR LT\ 5 & b 7 R OBRE A1 T72 7= (F 1, K1), IX
£ UTAEMIRIL, Wik LIZIRRECRIDIF O /0l L L7z,

x1 5% - I&EBE

FHH TR TR
H19.7.23 <X ET BE) (255K)
B rhi—4atE T BHE) (bEr)

fRrE™N X 7 [ A PRER
24 JBIRETH—FAET BEh (ZE%)

25  Fnyamy X7 Bl A PReR
26 FIART RN ST B (Z21%)
Y- X B (Z21)

3. UERR

Hosokawa & (2005) 23BA¥E L7=v A oA ROMSMRET1ETH S Direct RT-PCRIEIZL Y,
AR L723ER) 5 RNA 24572, Z OFEEEPMEME 2 RNA fith 217703 1c 38t (25 Gx25
mm, 7/VE) ZMREICZEESRIL, & Lol 2 iiss RT) BRlCRT LTy A A R
RNA #4535 55T, 16k RNA it EZ# L 5 RT-PCR & RFEORTFERIGEHTND.
77 A ~— [5CTT TGG GTC TGT AGC TCA GG (CSV-F) and 5 GCC TCAAGG TCA TAT TCA
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fatE™

FSaET
@

kB
1. ERBRICHIT DR

GC (CSV-R)] (Hosokawa ©, 2005)% HIV N CHEEAR) DNA DR 7H~72. PCR &% 98°C -45
), 62°C-10 %), 74°C-45 0D 35 %4 7L & L. CSVA B En=Y 7z AN, [FY
A v ROEEHEFNZfENT L7z, 77 4~—t&> ; [F TGT GGT GCA CTC CTG ACC CT
(CSV-ZF) and 5 GGA ACC ACA AGT AAG TCC CG (CSV-ZR)] (Matsushita &, 2007) % v
T Direct RT-PCR %17\, PCR EW® pGEM-T-Easy (71 A W) ~D/ a—= 712K 05D
iz 5 7 v — OEFFHES 2T LT-.

Direct RT-PCR |2 L 2RHOFER, $8IETO 2 70, 1907006, FARTo 5 4
T, 3G CSVA Mgt S (R 2). s CSVd OERITT T 354 HETH
o7z, ENTIFREAREIZET 356 HFED CSVA 237202 > T d (LS, 1996). YL Cld 348
W (f > R), 354k (&E, oAV —, TAUD), 365 (I 4¥) BLU356 ik (4
—Z 87 U7) ®CSVA p#iE ST % (Matsushita &, 2007).

AlEl, 5oz 4 DOEREKON (FE2-XK2), CSVIB1 (MAFF260079) |34 TOMY
TNInb T a—=r 7 S, EOSITEREE (DDBJ accession no. X16408; Hifin s, 1996) & [
CTholz. ZOTERITAESHOX 7 B BRI ST D —iki)7e CSVd OEFYETH %

(Matsushita &, 2007). %7z, CSV-IB2 (MAFF260080) DOHA#FI+ CSV-IB1 & bl d 2 &
T3A—G B LU 254U—A Th-o7-. kRIS, CSV-OK1 (MAFF260081) % 79U—C, CSV-OK2

#&2. {6EH HKRIETORMME CSVd REH, BRHSNI-ZENR
BRI AR R FRHZS A
CSV-IB1 (MAFF260079) ,
CSV-IB2 (MAFF260080)
CSV-IB1, CSV-OK1 (MAFF260081) ,
CSV-OK2 (MAFF260082)

fafgTh 2 1

FRYEET (Fh7k ELEDS) 5 3
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(MAFF260082) 1% 248U—C OZERENR Hi7-. 254U—A OZEREFTIIFRIE OB Sz
7R B4R (DDBJ accession no.AB279770) &R UZEREFTCH 5 (Matsushita &, 2007). F7-,
248U—C OZEBREFTIXERE IR SRR SRR (B3 - hiE, 2004) LRI CAREFTCTHS.

1 40 tcgj /0 120 160
A

]

A u
GAAA  GAGGCGAAGAAGU : UUCAG ucc CCGGG CUGGAGGAAGU:
RN AR

u c c
CGA AGAUCG GGCUGGGGCUUAGGACC —CUCC  GAGA  AGGAG CUAAA  AGGGU v
RN U L A I A SN I YY)
GCU UCUGGU CCGAUCCCGUCUUCUGG — GAGG ~ CUCU  UCCUI

C GGGAC ACU GGUUCC UG GGUGCACUCCU CCUGCUGCU  AAAGAA U Ut
O Ry N R e N I R N SNy NSNS LI (RN [SIRNIRRRIY Il | [SANN R
CCUUG UGA CCAAGG GC CCGAAUGAGGG ~ GGGCCACGA  UUUCUU  CUUU  UUCCGCAACUUCG AAGUC AGG GGCCC GGUUUCCUUCG: UG u GAUUU  UCCCA ¢

aA

c uu uu u A C c [ uu A A U A c uc A A u cu
u u U c A A u [
i c o
354 320 280 2 | 1240 200

Central conserved region
2. R Eht- CSVd DLt EES|
CSV-IB1 DHHEAIH % FHEZ LC, CSV-IBI » CSV-0K1 » CSV-0K2 DZEFEERSY % iR
F TR LT, Central conserved region: WAL T A 1A N2 LAl

4. Ak

SIES 7 DWMEHRORRY 7V &2 4dE L, RT-PCR IS £ 2 B0 %, 7 n—=2 7\
Ko TERROMEHT 24T - 7o fE5, CSVIBL (MAFF260079), CSV-IB2 (MAFF260080) , SV-OK1

(MAFF260081) 35 X0 CSV-OK2 (MAFF260082) O 4 DOZERKA 53 « Bk 2 Z L8 T
Xz At TR OHOERERTA CSVA ORBLORFIFIE & ORERHEIC 5 2 5 BN VBT
0o, Ak, TNHLOERKEMAL, CSVd OFFEIEICRIT 2 BRI ZEO R & #ii- 7 R0
B EHFS LD,

LaL7eh3 s, CSVA OJRIFEMEA LU & T 25 FEA LV R L, ZOBBREIRZ B3+ 57

DOIENTRIGE LT, FIZEIEEREED DI TH L7280, 5% L bEEOF 7 2 1l
12, F27 DUWMBRORIFTRAS L OWREINERLETH 5.

5. Bt

ARFRTIE, S OFXITHEE ZHhE Wiz, BIRBRRERRRAE L ¥ — L&
BRI R SRR E T COBBIZRIT L Qe ll &, R IH Iz W0, BIRE
VKBS ik B RS e 1 A P B A RIS 13k B CORRICRI TV 2%, SR
T ERWTET e, BEIRERBRE I LOVEEE O 2 121E, BREMIHT L oFRE ZBiE%
WEEW e ZZICRRLT, OB EERT 5.

6. &k
1) Diener, T.O. (1971) Potato spindle tuber “virus”. Replicating, low molecular weight RNA.
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Virology 45: 411-428.

2) TH W MEEAZ (2004) B TRAE LT 7 bDUMET A mA K (CSVd) OHEAEF L %
7 RO, BEVETE BT, 460 11-14.

3) 1B HE - WAL G - ARG - IR 3R - )ITHEE— (1982) DEDF 7 Mo pRis ¥
Ik A vA R, B, 48, 131.

4) Horst, R. K., R. W. Langhans, S. H. Smith (1977) Effects of chrysanthemum stunt, chlorotic
mottle, aspermy and mosaic on flowering and rotting of chrysanthemums. Phytopathology
67 9-14.

5) Hosokawa, M., Y. Matsushita, H. Uchida, S. Yazawa (2005) Direct RT"PCR method for
detecting two chrysanthemum viroids using minimal amounts of plants tissue. J. Virol.
Meth. 131: 28-33.

6) Mefaaka] - Hes e ANL e AR B (1998) [LERIER LT CoBEs -k 7 by b A
HA RIZOWT. ALRAR RS, 49: 73-75.

T R AR - SERSCE - FNEE - M AnfE (1993) Wi#5S — Polymerase Chain Reaction
RT-PCRNC LD F 7 ALY A v A RO, BIvEREAFH. 35 7-12.

8) Lawson, R. H. (1968) Cineraria varieties as starch lesion test plants for chrysanthemum
stunt virus. Phytopathology 58: 690—-695.

9) 2= HF5 - JMAER - dTHEFNSE - JEVAHT - EEPEESS - DU SEIURR (1997) JbiREICSIT S %7
AR OFA L BEXKENERB LONA TV HAB—2 3 AEZK DR 7LD A v A ROfEH.
BB A AR, 488 113-117.

10) FA T (2006) 7 27— MZ X 5 F 7 bUMURORAERERA. (I =457 DU ML),
e, 60 (10) :455-456.

11) Matsushita, Y., Tsukiboshi, T., Ito, Y., and Chikuo, Y. (2007) Nucleotide Sequences and
Distribution of Chrysanthemum Stunt Viroid in Japan. J. Japan Soc. Hort. Sci. 76: 333-337.

12) FRILIZERE - ALIHIASE - TEMVER - fEH 3 (1996) FERIROX 7 b Sz 7Bk o A
mA R U RATER. 420 4547,

13) KRG - &kl & - & B1F Q977 ¥ VA NVAFHROBRCET 20158 2, el ~
DPERBRU LD 7 A /VAOKIE.  BAETHR. 43: 372-373.

14) =B (2007) A=A K (Viroid). AE#Fif. 61 (11) 660-664.

15) HEAHR 1« ILoeA - E - EE (1996) %7 by ME T A 1A K (Chrysanthemum Stunt Viroid)
R D7 m—=7 LAY, Ul RS (R) 440 1-4.

16) i - Bl 3 (1993) K¥ 27 OF 7 DuMby A nA RIC X DAEBRHEOIRA. Pk,
59: 344.

17) Verhoeven, J. Th. J., M. S. J. Arts, R. A. Owens, W. J. Roenhurst (1998) Natural infection
of petunia by chrysanthemum stunt viroid. Eur. J. Plant Pathol. 104: 383—-386.
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Summary

Two and five chrysanthemum samples showing stunt or suggestive of infection of
Chrysanthemum stunt viroid (CSVd) were collected in Wadomari and Ibusuki in Kagoshima
Prefecture, Japan, respectively. Direct RT"PCR was conducted to detect CSVd from these
samples and the complete sequences of CSVd isolates were determined. The results showed
that four variants of CSVd were distinguished among the 5 isolates based on differences of their

nucleotide sequences. In this investigation, the four CSVd variants were registered in NIAS

Genebank.
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PEFANY MBS IEREBEEAN - BRBEXIEKER

DUNE & 738
# R

R - BNEERINR AU & e S AR T
[T329-2793 MiA WA ZESE R A4 768]

Collection and identification of lactic acid bacteria isolated from
traditional fermented feed and food in Tibet

Yimin CAI

National Institute of Livestock and Grassland Science,

National Agriculture and Food Research Organization

1. B

FRy MR — T U7 REEO P RERIZIAN 5 HERER, ZEmOmIR T, FEldy
54,600 A — ML THY, BEOBEAITIRE S, ZRUIHETHRRASHERD N2
ERERADERL AT A2 LTWD. MEMOERLEETH Y, (o2 ITET
TELI TV D RERAEL (A L—) « FEEEALIRE (L Qula) 72 SIcB W TR E N T
WHDS, RHE - RAHZREE S 20 R SN D.

YA L — DI RE R R ED OO e A ML E U, HBRE O ) 25 ISR LTl
MINT=FLEOITEEECTH 5D (3%, 2001; %%, 2002; McDonald et al 1991). i) L7z
FAEHED « BE 2 Y A m NICGEDIAA THEE L, FLERREEIZ L - T pH IREE & B0k
AT D Z LIk o T, BROREK & 72 5 RRE A KM OTREN 23 B 2 H 40T
FEHIRENFIREIC 72 5. BUE, VA L— Ui FE B EEEE & L TR CIA<FIH &
TS, A L—UnE RNWE SN DHAMBEHIIZ LR TH O, MEHE ORI
B L L THBEERT S, 2RO ORMEICIE, RS T 24T 5 AR TR N
Z3THbD L, L, Wi, =X ) =), RBEHAZERT D2~T B2 1T HO
EWRBHD (Cai et al., 1999; Cai et al., 1998; Cai et al., 1999; Ennahar et al., 2003;
Zhang et al., 2000; Ohmomo et al., 2002).
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Qula lZY 7 I 7 #FEE L, BV Qula EEEKEZ AKX —X—FHE L THWDLZ &
Lo TEBND, BONRDROEA~HOOTF—XTH Y, v ORI 7L R E
B E LT 1000 SEHLL EDER ZFO LS TS . &FDRMZ /37 a2l
TOEBRGETHLHLE LB, Y73 —I N b 2ED DA —4—L LTHAEM
T3 (Duan et al.,, 2007; Elisabeth et al 2003; Gurban et al., 2006). HAE Tl
BN R ET Xy M xbad, Hif, W, HEREDOFENTHIASEEINTND.

AERFRIL, FEF Xy MEHEHEY, T4 L— VB X OMEHEE A (Qula)H koI
MEZINEL, TNUOWEMD T ERMRAEITO 2 EICEY, T 3T 4
> 7 HFBE DL EMEE~OFNERNCE T HZ LA HBE LT T 2.

=1 5E-REAE
£ A H 1TFE M OV B % %
H19.9.6 O AF 37 U E B 22 e — BN %)

IEVIESY ¥-3i s

9.7~9.9 VO B ZE R TR B LD F Y - (g o
DU | 3R
9.10 HR—H7 b %)
9.11~9.13 F_v MGEOY A L—T BT s PEERLRE, FX v F R
9.14 P — P 85 i2 20
9.15 HRBBEOY A L= LoV 7 7 FigEWET, HilEKRTE
9.16 PO 5 — BN — BUE — H i Rl B s 25
9.17~9.18 H@HIZTHLr T s HRE R
. ~J. Vs -
| HRSERF:
9.19 LM — SE AR B
o ) o rmSaAEN,
9.20~9.22 FEEPIHIZTH TV 7 - FHLERE O Sy BE o
Hram KT
9.23 S ARTFE — B — 2B ®HE)
9.24~9.27 BRI KA THBERE DR BE - (R1F TR MESIN T, MEINA
9.28 [ R e <z Y B [ L S R i d B
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2. BREME

2007 %29 H 6 H2vH 9 A 28 HIZoNTF T, HEIMIAE, v hATRK, HFilEd,
HlE, Femy « 7VBIRR 2 EORET Ry @Rk 5 T R 21T o2 (R L
X 1), BIHIOMGCRFEEZ L, BHEEER (1 L—) - R (Qula) %
BEL (M2, KM3). WELEY T IWTEZE Ny 7 TEEH L, K LIZIRRE TER
FEAHCDICHELIRY, LBEODEE - 5582177 (K 4).

SUFNUYAILEAR - jt’?\]:ﬁ

WETLEERE .7 7 &

: "._'E“ﬁ:s :‘:‘ ” 3 :\' I-j%il '

- e R A

® I A 1L & - A
_____ ;giEEHgéJAE ~:_\\::5 lllﬁ‘é'
P ¢
o
o

1. HEICETLHERER
@ : R

3. INERE

1) FLEETE O 5B

SEEROY T ) v 7 EAT O BRE, 100g TOMEIICERI L, BV AN TEE
L7z, E5I0, HEOELER/NMRCE X0 57010, WEERRL THrLAREO S
BERREICELD 25 F CORBKEZ TEX 2757 T5 & &I, EmERIITREZRR
DT A ARy 7 Z2Z2HAL TRIEEZ R 7.

A L7253l 2 10g 30 Lo TR b~y I —HE=—AARIZ AR, WE L7 AHE
HAKIO Ml ZMATHHMLLIEL ) LTI0EAINIEE L, S6ICZ0&H iK% 108
FCEBEAR L CoBElcft L7z, fLBEE T GYP AEZERE (VNE S, 1992), MRS
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EREEMB L OEFBREREE M (LR S,
1986) 72 EEMEAL, 30CHIAEEY v
—T2~3 HIEIREE L Tl L7-. Bk S
Nizao=—mnb, 77 46aBEeh
27 —EBRIGEEZ R T O =Y, M
Bl a 1T - 7.
2) HEREORT

FLERTE ORFICIE, — R OAEWRTT g ! ?
ERIT &L 90T, MERESSRAAE, BUHER B2 ANoh—YAa

¥

[ m ) it 75

RS X ORI FE SO SIS, YA L—UHN (HE)
SIEDYRSE - IVETH, MR \
L SRR O y

FLEETE OAREEEIZIE MRS 2/ L
7o, ILEEEIIIEE A AT DO T, EXR
BRI BB O IR & L CILRRIE RS 1 v
VU LERMULE. A&RO g CILEE
Hoan=—%th, ZOHEREREREE

H O F LA IR S E D L 9 Ic LTRER { 9
EOEICEET S £ T L%, ILERE X3 HEHEREQuUa
ES i Re s AT I Ay (FRy FHETH)

HBHEOAEBT VMR I NIRRT, 20
ARE & 5COMMBIHRICAILTRIF LT,
ZOIRRET 2~3 AR, (RIEDFRET H
5.
HARSIRAFIZ OV TIE, MRS ZEREFHIIC
AFLcan=—%2BERECTED,
10%Dimethyl sulfoxide % A#17z NA &
& 3% #t  (Bacto-Beef Extract 3 g + _ _ \
Bacto-Peptone 5 g/t) ([ZH&#E L, FARD 4. TFTRANYIARTSY—IZLD
Fa—TI/NGIF L T-80CHT 4 —7 IREDOEE
T =PI ANTRF L. Exst
L e XL, HAE LA RIRRE T o< ) LR L%, A4H T MRS ZXEEH
B L CRBEIRE CRE L.
3) FLERE O [FIE
FEERE L7 BERR IS LT T A Yuth, TBREEIEE, W& 7 —BRUL, IRk, A
AR B O LRRAE RIS B D A 21T o 7. BRK(E3EEE S % — 13 APT 50CH % HW
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THfrLiz.

HFEDFIEIL, 16S rDNA > —7 o AT I IS W TREM 2 Fk T2 Z L1tk »-
TiTo7z. T70bbH, MRS ZERIEHITH: 3 L 7 E K% N-Acetylmuramidase (415
T3) & Lysozyme (B bLZET3E) 70 & OREZRE & miGMEA TR E S, EE»D
77 . DNA ZHii L7z, o/’ /7 &5 DNA 28L& LTF 7 A4 v —27F

( 5-AGAGTTTGATCCTGGCTCAG-3') & 1492R (5-GGTTACCTTGTTACGAC
TT-3"), TaKaRa Taq %> F (FEj#iE) 3L GeneAmp PCR System 9700 (Applied
Biosystems)Zf#if L, PCR IZ X > T 16S rDNA Oz A% 1500 bp Z HElE L7-.
PCR E®)E DNA [EIINH 7 4 V& — .0 F =2 —7 (SUPREC-02, EifiiE) & HWT
B2, v — 7 = ARIGE L OEY O K SLX BigDye Primer Cycle Sequencing Kit
& GeneAmp PCR System 9700 %Zf# fH L, Applied Biosystems @7’ 17 k =2—/LIZHE -
TAiT-7-. DNA HEEF|OfENTIZ1Z ABI PRISM 310 Genetic Analyzer %1/ L 7-.
5 7- 16S rDNA Dfd %113 BLAST Homology Search (Altsuchul et al., 1997) % H
WT DNA 5 —# /37 (GenBank/EMBL/DDBJ) 2%} L CHi#RE1T-72. BEEE
C TR ILTERR & D4y 1R RHE, CLUSTAL W ' 7 2 (Thompson et al., 1994)
Tl TSI O ERREZ FH5 L, Tk S75 (Saitou and Nei, 1987) 12 X 0 1Ex%
L.

4) R

vl F_v N, HilE, FEe ERET Ny MEEME S A L—2 L Qula
TNEIEL, DEEL7-IBE 2B L C MAFF 288k L7z (R 2).

YA L — UM B Sainfoin (Onobrychis viciaefolia), 7 /v 7 7 /v 7 7 (Medicago
sativa) BIO bUEwnay (Zea mays)hH10EKZ DBE L 7=, T XTOHBEEIT
7T RYelgtE, h 2 T —VRSEE, v a—2An b BE0 A AR T ORED D
WIIEKE CTh - 7. Ml iEd L OVEBAL RIS S & DWW Tk 2 A~F 7 L —
TIHERT HZ ENTET.

7 v—7A (MAFF211717, MAFF211720) £V 2 — R0 b H A % AR L7 IR
ERBUOAMEETHY, FICDLAMEZ AR T 5. 7 /v—7B (MAFF 211718) %
TN A—=ANS T AR H~T n BHEUALBEETH S, 7 —7C (MAFF
211719, MAFF 211721) [Z7 Va3 —ANDH A AZAERT H~7 n FEHR T, EiZD()
AT 2IMEKE CTH 5. 7 /v—7D (MAFF 211722, MAFF 211726) 137 /v
= ANH A AEER L2 WVRERER T, FICLEOABE AR T HILBBERE TH 5.
7 v—7E (MAFF 211723, MAFF 211725) (37 Vv a—Rinb A ALK T H~T 1
FEWFU T, EICDOAMEZ LT 2HMIKE CTh 5. 7 /v—7F (MAFF 211724) (37
NA—ANDHAEERT H~T oA CH Y, FICLHIEBZ AT HIEERE T
H5.

16S rDNADEMTRERIZ LS &, LU O3 BEFE KX Lactobacillus, Leuconostoc,
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£2. HAL—TIABEOMELSUIC MAFF BiES

MAFF » o A . ¥
L L 7 BiER e FEIEF s
&5 JE e HBAER

911717 Lactobacillus Sainfoin BE AE DL CW 11
plantarum

211718 Lactobacillus brevis Sainfoin PR ~TH — CW 12

911719 Leuconostoc FLT7FATy  HE  ~Fm DO CW 13
pseudomesenteroides

911720 Lactobacillus FATFATy  RE AT DL CW 14
plantarum

911721 Leuconostoc . FATFATy @ ~Fm DO CW 15
pseudomesenteroides
Lactococcus lactis -

211722 . TINT Ty R B T L&) CW 16
subsp. lactis

911723 Veissella , N ES=0=0 g ~F2 D) CW 40
paramesenteroides

211724  Enterococcus mundtii fyERIY 2 eS| RE L+) CW 41

911725 Veissella . Ky ED oy BE ~72 DG CW 43
paramesenteroides
Lactococcus lactis . —

211726 FYED Y Bk RE L(+) CW 44

subsp. lactis

*:16S U R Y — 2 DNA O LB O 45 i RIS\ CHEME 2 [FE L,

Weissella, Lactococcus, Enterococcusf@\ZJ&+ 5 Z LD LML oTc. 61T, §f
7255 RAIENTICFE SN T, T —TA~FIXZ 1 E N Lactobacillus plantarum,
Lactobacillus brevis, Leuconostoc pseudomesenteroides, Lactococcus lactis subsp
lactis, Weissella paramesenteroides¥ J. (X Enterococcus mundtii \Z[FIET 5 Z &M
T& .

Qulan> b OSFEERRIX, T XTT 7 LAY talgtt, B4 7 —EBRIGENE, Zrva—2xh
DA RAEERT DT n I C, BICDOABAE LR T DABKE THL. ZhbD
FRRIIMRSHE A #1123 T, pH 8.0~9.0, #EE10°C~45°C, 6.5% NaCl(W/V)&1k
TTHEETSH. 16S rDNAO RFEEE LRSI OMATFE RICESE, T bidd T

Leuconostoc mesenteroides & Leuconostoc pseudomesenteroides\ZIRIE S 7=,
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4. Frk

WA, T anNAFT 4y 7 HBRE DB E# OMERF & REICBEERBERER/D, 5E
DREFFIZIRS DS TWAL Z RGN E R TE . T h, BIGIEH, RERE,
PUES M, PUARR, iE= VAT v—/UEMEH, mEERTERZRE, BED0EKY
FEAE 2 TE AL T D ST I ERKELZA L TWVD Z ERRD 5N >2H % (Tannock,
1999). AL DIERBIEAMIA L, ZOMREENTEHT 57-01201%, A MR EK
DERVLFMAIT O 2 LN E OO TEETH (%, 20055 %%, 2006; & [, 2000). 4 A,
SEESNTZHBEICOWTIE, 2070 A FT 4 v 7 BREA MM L, RE b
B OFRRNN TRAE A 72 5255 D AEPERAR O BTN T TV E 2L,

Qula 76 L SN AEC SN T, <DL DN R INTNDR, £
DHEFBIIATHRICE > THYENDRH D LA S5 (Duan et al., 2007). Z i
Qula N F Xy FBAHUERE L TV BRICB W T, £ 0 EEOHAAZE L,
BRI Z E IS ESERSZHRUENEL O THDL EE X HND (Duan et al.,
2007). AE, Qula O SN TZEKRIT, ABAIT B X OEETFIMERI G,
Leuconostoc EDOEIZFIE SN, ZNUOOAREIL, Qula 47E - IFEREICB W
T, AEMAEMOEEZMET 5 L L 612, Qula FT—ADOME LA AZR ExE5 E
THELELTWD LB s, 7B S T-FEE R OMRE & Qula F— X E ORI DU
TR T TETHD.

5. #HiEF

ARR OFRA MR OFE W B TORRKRICENT, WIIRERF R 280%, B
W, Fy P RFEERFRAR, BRI, WHEERNFHRRER, FiERERTE
NIRRIRESR, M RFRINIEBARC L R T3 B AT 2. LR OB & IRAFITI
BN RFRRE T BV B, BETFHI LI T i 2TV, 2 ISR L TR EH OB Z R
T5.
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Summary

The preservation of forage crops as silage depends upon the production of
sufficient acid to inhibit activity of undesirable microorganisms under anaerobic
conditions. The epiphytic lactic acid bacteria (LAB) that naturally present on forage
crops convey sugar into lactic acid in the ensiling process. It is well established that
LAB play an important role in silage fermentation. LAB is a major component of the
microbial flora which lives in various types of forage crops. The LAB commonly
grows with other plant-associated microorganisms during silage fermentation, and
they generally define the fermentation characteristics of silage. Sainfoin
(Onobrychis viciaefolia), alfalfa (Medicago sativa) and corn (Zea mays) are the
most important grasses and forage crops in the northwest China. Epiphytic
microflora, the microorganisms naturally present on forage crops, are responsible
for silage fermentation and alsoinfluence silage quality. In this study, isolation and
identification of epiphytic LAB on these forage grasses and crops were studied. The
LAB isolates were identified biochemically, and representative strains were
identified at the molecular level using 16S rDNA sequence analysis. Ten strains of
gram-positive bacteria isolated from Sainfoin, alfalfa and corn in the northwest
area of China, were classified and subjected to phenotypic and genetic analyses.
According to morphological and biochemical characters, these lactic acid bacterium
(LAB) isolates were divided into six groups (A-F) and their presumptive strains
were identified as Lactobacillus plantarum, Lactobacillus brevis, Leuconostoc
pseudomesenteroides, Lactococcus lactis subsp lactis, Weissella paramesenteroides

and Enterococcus mundtii, based on 16S rRNA gene sequence analysis.
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Collaborative exploration for collecting the blast fungus in Myanmar
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1. B#¥

IATHURIC 31T 24 ROKEEEHEDOODE D THLA XN E B, Btz Ty, [
R AT ER e E L B2 O I HEE LTHEE SN Tn5. FREONFRRE LT, =
ADFERRNED LIV &g & STLE LTDRFERGIMEZ & OO KO T D, dnfl
OfpTHE (WREERGE) 1, BEVHERWE L BSHEREUE B0 5. BEMERETEE, S LR L — R
& ORI 72%SBI% (gene-for-gene) 1255 < BIfE CIRWVMEIISIG TH H D3, A 72iRJH L— A
FIATHT IR L — ADHBUSHL T E 2V R o 5. —J7, BRGSO ORI TIE
Gt L S, R L — A L WS TEERFFRMED 2 <, BRx AR L — 2 £ T 2R L —
ZOHBUTK LTS, HOBREDLEND ORI G TE 5. £ 2T, fFE, #iuE
AAEDBRUZ DT> T, BESGAERTMEOGNER SN TE TWDA, 1EROFE TIZESAREWE &
ST E T2 S DIZHERFFEAMEN I DAL D FHIDHE ZFU(Zenbayashi-Sawata et al.,2005), HE/ZA
B SRITRE LI U T BRI E O 2 E MRS EEGRE & 7 > TV D.

T OT HEEA RO ODHEE O I E S D I v o —H I TIE, BAKEDOZWVEE
Ayeyarwady {i]72 & DT /L4 Hiky, BEREIER D3 EH S 1172 Mandalay J&310 O<CCRzE: U 7= H s i,
Shan R EO S L2 81230 T, BRICE Y - KEUICHES Lo EA R S Tun
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5. 2y r~—OREREERIRI AL E S Shan MWL, AL E PEERE &R A2 T4 A, L
TraME 2 A LEBE AT 5. AP 3R 900-1100m @ Shan mlfis 67 % EE#T,
Z OIIMRIE Taninthary & X £ Tl <. MNOMEFRIE 15.5 7 km2 T, REOM - EXOF T b IR
WEFEZ A L, TTEIXE LT, ABEs, mEs, Ao 3 MUl Xy & .

R v VIR RS 1X, Mandalay 451X, Sagaing & XA, Chin M, Kachin /i, Shan
INDILHEHEC, 2EICHRD &DTh 6%FEETH S, Shan NS DEERRHEHE, BeBE
BHE L EETHHED 2 SORIRIZ BV D . KRG D @O IR IR ED T4, B Shan
(IR DRE0M 72 e, VAR Ot CE B REEREES 23 T Cvd. Shan mFALES
D & [Rl SR OAR I 361 2 ROK H BRakhs i i, W b BIRIEREUEDIED, it T,
TP TR SR SN TR Y, IR AR I 3\ Tt 25 S 7z Fefmdk
BEAFEOIER T AN Y 205 5.

SEIOBERIT, JWRL—Z, W), RBEREIFITRED & 528720 b BIRE O A IR S
1% Shan MEFHOIK LEHIEERGHIATICIBW T, FFRREORERNEZRETH L L bl, Zhk
G7ME - WEET D Z L AMLE TS, SBIT, DR ORIEEABITRIT, A RO BSHARGIEORE
kT 5.

2. BEME

2007 £ 9 A 22 A7°5 10 A 3 HD 12 HRICHTZ- T, X ¥ o~ 3 Shan MO RS
HiH 2 PO ZHE, FESEDNSIN L 7oA R MO AR ATREE LTz, PRRD AfEZ Tablel (2, PR
BL— M Fig 1IORT. UE LIRS, s, BEMREECHDEAR LR, Wb
JHEE Do BEIR & L7=. Shan MAYD OHIZIZ I ¥ o~ — DO REEME EFENILR (DAR:
Department of Agriculture Research, Pynmana), 23£:t#/" (DAP: Department of Agriculture
Planning, Naypyidaw) , 3 fE (MAS: Myanma Agriculture Service, Naypyidaw) % 35
L, ¥~ —#EMIZBIT 51 320G BIRR EORAEGREZIE LTz, 7ok, B4 3 AH

(9 A 26 H) Yangon (2T, WESMIZRIESDES SN2 LD, —HOTEEZFIEL, U—r
N T ROFRITHERIE L.

1) Bogo & [X 7> Mandalay % [X Yezin

2007 /-9 H 23 H Yangon 75 Yezin £ COBENH, 4 A THEBIRORBEZMAELZ. W
b Indica KO EFEMEHTT STV, Wb BIROIEAITMRD TH7R <, 1 Hius CRIAE IR
LCW5 EEON ARG ZIE L. ZOMOFETIZIALENE, 2 5 URSEA S,
2) Shan JNEFH

9 A 24 H~27 H Shan NORFFEHES Kalaw % H0y & L72FEE 1,000~1,500 m O & FHIERIZ IS

T, WHLBROEEEITo72. Kalaw 7°5 Aungban (22T TIFHECH 2 0T CHFSE, THEETE
W7a & & OIEARSRIZHEERGDA BB STV (DFESI) . Yengan 1HEIZH50 VT 8 HiLRUCEREE
L7-. ffElY, SiREEN L KONE-MYINT2 03550354 < A 57~ 26 HiZ Inle i#AJE0 DK
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Table 1. Mission itinerary

Date Route Activity
22-Sep | Fri Narita-Bangkok-Yangon move(airplain)
23-Sep | Sat Yangon-Yezin Exploration on the way
AM | Yezin Visit DAR, Seed Bank
24-Sep | Sun
PM | Yezin-Kalaw Kalaw
25-Sep | Mon Kalaw-Nyaungshwe Kalaw, Aungban, Kyone, Ywangan
26-Sep | Tue Nyaungshwe-Taunggi Nyaungshwe, Lawksawk
27-Sep | Wed Taunggi-Yezin Taunggi, Shwenyaung, Heho,
28-Sep | Thu Yezin Preparation for PQ, MTA
29-Sep | Fri Yezin-Yangon-Bangkok move(car, airplain)
30-Sep | Sat Bangkok
1-Oct | Sun Bangkok
2-Oct | Mon Bangkok
3-Oct | Tue Bangkok-Narita move(airplain)

ARSI OIRFR & TE LD, T CIEDR &> TN D Z &b, Z oM ToBEs
ITH 1k L7z, Shwenyang 7>5 Yaksauk O PEHIRR S, FEfgFEE U CEREG ST, (KT
IIKREOFRSE LA DNT. LinL, lEOEBRNEN, KEIKOHERINT, BB B
bAONTC. ZNBOKRETIIEENS HEORAEN R 572, Shwenyang 725 Heho (Z727) T,
TS0 e CRERG IS & KFRHBEANRAE L Tz, Wb BIR O IIMERRIC£ < Rbh, 7K
R ClIETENTh o7, KRBT, ME—JRBEN A DAV BGIE, KIS HFRRREIC 2 > 7
KETHSTZ, MIREEDN WS BIFORAEZ L TN DHEEZ 55, Heho BT #GE 32 <
Bz, T, EENELS, EFNRGRESNALN-. 22T, ARIOEETRDIRL
WD B BIRORFNBIE SN, HIEESIZ DR CODIREET, /MEIRREO W BRI, fiEE
DHINE & HITHAE LT D FREMEDN B 2 Hivb.

FAES Shan O FOIEERIT, 24.4 77 ha T, KEGHREES 10 7 ha, EERIMERHIE 13.4
73 ha, BEMBBEIEHMEORRGHNESY 1 75 ha T, £ 60%2 kS TH 25 (2006 4F). 2 OHED
A FOILENE, KFEAS 4.2t/ha T, [EfgiE 2.8t/ha TH 5.

AlEl, 1999 I E M L 7B EIRPRRIETE (=1 5,2000) & IXIE[R UK 2 BA L7z,
PR CIE, AIEOFEE T X < &bz 5 i MOTE-SOE-MA-KYAWE-PYAY O#5 7% -
Tz, ZOFET, PR Im FRE, BN 3-4 K, FEE2Y 20 cm FEORAIT, 6 HICHERE LI
T3 11 A OB CH 5. BFEE Shan Hilk TR SO % $ 5 Z O FE, THERPEIZEN,
e TR ARIORESIC L <# L TWD. filldr, FiEOFME ClE, s T8RN ED il
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TV 7= Kachin #7235 OFAGFE KONE-MYINT-2 QLR LTz, ZoffEE, Hiy i
NAGY-MOE 75 1986 IR SN/ imflC, THEZEICIRV L Shd. 5%, Z Ok T,
ZORE~OBE NS DICER EB X DND.
3) Shan MM EEH> 5 Mandalay & X
27 H® Shan N5 D)7V, Mandalay & XOKAMEOFRFEEZTHE L7Z. ZOHEILI v

Vv —THREKRENDIRN IR TH D, SV TV AKBERETEOA XL, WHEBHEIZL & L BE
R OFA S D78 N TRAFThH Tz,

ARIOTRFRTIL 33 MR THA L, 21 MR TV BIRFEITHN L7237 & 28 L= (Table 2).

3. YRERAR
1D Wb HIREOEE L—RRE, SR K ORI

PEE LR EEOREL 3 em FREEICHD Y, BERFTICEE 0AEFERIEZ. W BIRED
TR S 5B D 7ol il Tz, v a—7 a— AR U= 2 2/ b&m L7
FEREEMN A28, 1EOSAET 28 L=, 25°CT 5 HEE Lok, B HICIERARTE
IZL VERTE L7 (Notteghem and Silue, 1992). JFEHIE LT 1 BFHZ &N L7= 3 EDOIREEL D

Shan State

i "a'uksuulc(:l.zii
Mandalay Division

13 K
Meikftila 14
415
", 16 :
. P AL & - : +_Taunggyi
}‘f—\—)’_/ .f'_/‘d_‘ll F ¥ 2 Kyane z-b,... 2l o
- 1 * " 1':_'___.'0 Z'. = Shwenyaung
d Pyawhwe - 'Q. Hehoes 3
. o skl
g L\ E ? &g b Nyaungshwe
Inle Lake
Yezin &
? X\.»
e 5
ot - {\/ \-.
% "‘“"1\' 5
P L

Pyinmana

i “{’f\ .I'"‘i/\.\\ o]

Fig. 1 Exploration and collection route in Myanmar
O City or town @ Sampling spot (only indicated the spot where
blast fungus was isolated)
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Table 2 Materials collected in Myanmar in 2007.

Collection Cultivation Blast Other Parts of No. of
. . Date Topography Location Scientific name Variety name Growth stage . X plant isolates |Isolate designation
designation type incidence disease .
collected | obtained
Bago Divisiion, Daik-U, . .
MM-03 23-Sep-07 plane %oiwland, Chaita-gou,70miles from Oryza sativa brAeedllng line(indica), flower low brown spot, neck 0
irigated wild rice smut
Yangon
Shan State. Kalaw town MOTE-SOE-MA- heading, much,
MM-05-A 24-Sep-07 moutainous |upland manze ’ ’ Oryza sativa KYAWE-PYAY(tropical |variation in leaf [beginning of leaf 3 HO07-101, 102, 103
japonica) color panicle blast
Shan State. Kalaw town MOTE-SOE-MA- heading, much,
MM-05-B 24-Sep-07 moutainous [upland manze ’ ’ Oryza sativa KYAWE-PYAY(tropical |variation in leaf [beginning of leaf 3 HO07-104, 105, 106
japonica) color panicle blast
MM-05-C 24-Sep-07 moutainous |upland Shan State, Kalaw town, Oryza sativa hybru.i rice(tropical poor in growth low leaf 0
manze japonica, )
MM-06 24-Sep-07 moutainous 10Awland, Shan State, Kalaw town, Oryza sativa Shwuylnaye(lndlca, flag leaf slight leaf 2 H07-107, 108
irigated manze improved)
MM-07 24-Sep-07 moutainous }o.wland, Shan State, Kalaw town, Oryza sativa Shwuymaye (indica, heading .Shg.ht orno leaf 0
irigated manze improved) incidence
. . s . slight or no
MM-08-A 25-Sep-07 hilly upland Shan State, Kalaw town Oryza sativa indica heading incidence brown spot |leaf 0
MM-08-B 25-Sep-07 hilly upland Shan State, Kalaw town Oryza sativa indica heading .Shg.ht Orno prown spot !a.m na 0
incidence joint
MM-09-A 25-Sep-07 hilly upland Shan State, Aungban Oryza sativa KON.E- . NT-Z heading low leaf 2 H07-109, 119
(tropical japonica)
MM-09-B  |25-Sep-07  |hilly upland Shan State, Aungban Oryza sativa KONE-MYINT-2 heading low lamina 2 |Ho7-110, 111
(tropical japonica) joint
. , KONE-MYINT-2 . HO07-112, 113, 114,
MM-10 25-Sep-07 hilly upland Shan State, Aungban to Kyone |Oryza sativa (tropical japonica) heading much leaf 4 120
. , C . . brown spot,
MM-11 25-Sep-07 hilly upland Shan State, Kyone Oryza sativa indica heading- no incidence much leaf, neck 1 HO07-115
Shan State, Ywangan, Ingone- MOTE-SOE-MA-
MM-12-A 25-Sep-07 hilly upland ou villa e’ £an, g Oryza sativa KYAWE-PYAY(tropical |heading intermediate leaf 1 Ho07-116
& & japonica)
Shan State, Ywangan, Ingone- MOTE-SOE-MA-
MM-12-B 25-Sep-07 hilly upland ou villa e’ gan, ng Oryza sativa KYAWE-PYAY(tropical |heading intermediate leaf 2 HO07-117, 118
g g japonica)
Shan State, Ywangan, Ingone- MOTE-SOE-MA-
MM-12-C 25-Sep-07 hilly upland ou villa e’ £an, g Oryza sativa KYAWE-PYAY(tropical |heading intermediate leaf 2 HO07-121, 122
& & japonica)
MM-13A  |25Sep07  |hilly upland iﬁ?ﬁkﬁiﬁte YwangantoRyone | ) o sativa  |indica heading low leaf 2 |Ho7-123, 124
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Table 2 continued

. o Parts of No. of
Colllectlc‘)n Date Topography Cultivation Location Scientific name Variety name Growth stage . Blast cher plant isolates [Isolate designation
designation type incidence disease .
collected | obtained
MM-13-B 25-Sep-07 hilly upland Shan State, Ywangan to Kyone Oryza sativa indica heading intermediate leaf 4 H07-125, 126, 127,
(tatkkon) 128
MM-14-A 25-Sep-07 hilly upland Shan State, Ywangan to Kyone | Oryza sativa indica flag leaf intermediate [brown spot |leaf 3 HO07-129, 130, 131
MM-14-B 25-Sep-07 hilly upland Shan State, Ywangan to Kyone | Oryza sativa indica flag leaf intermediate leaf 3 HO07-132, 133, 134
MM-14-C 25-Sep-07 hilly upland Shan State, Ywangan to Kyone | Oryza sativa indica flag leaf intermediate leaf 2 HO07-135, 136
MM-15-A 25-Sep-07 hilly upland Shan State, Ywangan to Kyone | Oryza sativa indica flag leaf intermediate leaf 3 H07-137, 138, 139
MM-15-B 25-Sep-07 hilly upland Shan State, Ywangan to Kyone |Oryza sativa indica flag leaf intermediate leaf 3 HO07-140, 141, 142
MM-15-C 25-Sep-07 hilly upland Shan State, Ywangan to Kyone | Oryza sativa indica flag leaf intermediate leaf 3 HO07-143, 144, 145
upland,
mixed low—
MM-16 25-Sep-07 hilly cultivation |Shan State, Kyone Oryza sativa indica flag leaf . . brown spot |leaf 3 HO07-146, 147, 148
. . intermediate
with Italian
millet
MM-21 26-Sep-07 plane 10.wland, Shan State, Shwenyaung Oryza sativa indica ripening, much slight leaf, neck 3 HO07-149, 150, 151
irigated fertilizer
lowland neck,
MM-22 26-Sep-07 plane iricate d’ Shan State, Yaksauk Oryza sativa China203(indica) ripening slight rachis 0
8 branch
. Shan State, Yaksauk, Ya-Tana- . L . HO07-152, 153, 154,
MM-23 26-Sep-07 hilly upland poun village Oryza sativa indica heading low leaf 5 HOS-84. 85
MM-24-A  |26-Sep07  |plane lowland, - |Shan State, Yaksauk to Oryzasativa  |indica heading, delayed jlow= leaf 3 |HO7-155, 156, 157
rainfed Shwenyaung transplant intermediate
o B ] lowland, Shan State, Yaksauk to . L heading, delayed [low—
MM-24-B 26-Sep-07 plane rainfed Shwenyaung Oryza sativa indica transplant intermediate leaf 0
MM-25-A 27-Sep-07 plane iz‘ﬁz:id’ Shan State, Shwenyaung Oryza sativa indica heading slight—low leaf 2 HO07-158, 159
lowland a gramineous
MM-25-B 27-Sep-07 plane R ’ Shan State, Shwenyaung weed, a creeper of heading slight~low leaf 2 HO07-160, 161, 162
rainfed )
the lowland field
MM-26-A 27-Sep-07 hilly upland Shan State, Heho Oryza sativa Meayseint(indica) heading much leaf HO07-163, 164, 165
MM-26-B 27-Sep-07 hilly upland Shan State, Heho Oryza sativa Meayseint(indica) heading much leaf HO07-166, 167, 168
om L . Shan State, Aungban, DAR . KONE-MYINT-2 . :
MM-27-A 27-Sep-07 hilly upland Aungban Research farm Oryza sativa (tropical japonica) heading low brown spot |leaf 3 HO07-169, 170, 171
MM-27-B 27-Sep-07 hilly upland Shan State, Aungban, DAR Oryza sativa IR72768-8-1-1(indica) heading low brown spot |leaf 2 HO07-172, 173
Aungban Research farm
om. 3 ] . Shan State, Aungban, DAR L. . 3
MM-27-C 27-Sep-07 hilly upland Aungban Research farm Digitaria sp. (crab glass) heading low leaf 3 HO07-174, 175, 176
MM-30 27-Sep-07 moutainous [upland Mandalay Divisiion, Yinmabin | Eleusine indica low leaf 2 HO07-177, 178




B 1EDSAEFESBEL, BitkE Uiz, 21 #ug, 37 BREH) HERE L7 iii 2 ek L, 16 Hig,
30 6 79 FEZ B L7~ (Table 3). LTH &/ ¥~ =+ 7 54 . (Tsunematsu et al., 2000)
ZRNTA RS BIRE L— A ZfE Uiz, ERIOEGIERA T 255D 27 RfD 4 FEIH I8
PREAATV T—8 HRRICEGVRIAZTE L, WRMLOS, BEMERIGIZEE L. 72, 130 s 5
IR DIBARHIZARME 2 T2 72 ORISR+ Pot2 12 L % rep-PCR %#1T7-7= (Suzuki et al., 2006).
& 5|2 MAT FEE{+F 0 PCR H#EEIC L 0 AZhiR MAT1-1, MAT1-2 Z#7€ L7-(Kanamori et al.,
2007). ZDOHFFEIC L DEERNINERD Magnaporthe grisea DIEARHNTIZ K 2 AZER & £ F)Siifisin
T5. T70b, BB K 258 A MAT1-1 (X MAT1-2 12, SEEAEITIC K 22885 MAT1-2
[T MAT1-1 &£72%.

Table 3 The number of the collection lesion and the isolate in

each cultivating distinction in Myanmar

Cultivating Number of the lesion ~ Number of the

distinction collected isolate
Upland 90 67
Irigated 12 5
Rainfed 8 7

2) Wb HIR R ERRHTRE 5
Shan M TIEEE LTEROW S BIFOTER - & LT o7 FEIEEVDRN D02 < DY

T—RLUTIEEMBOREDPHER SN, ZO L) Z2BETIE, —RIICWH S BIFO3RAEITD
VL L L, W BRSNS SEE U T BRI D RRIRE N B S N DA o T

(Fig. 2). 79 EEEDOH NG 36 BEHIC OV T L—ARE LT, Wb BIRIGUER(R T Piz[ED
BB T REICKT T DWEMEICE B LTz & 2 A, Piz-6 R > HB50E IRBLz5-CA (TR 2 7R
T HON 25 Btk E Zh ol Pzt R HRIEE IRBLzt-T (213 5 BEAYRRMEZ R L, Wi
IZHIRENED 72N DO 6 EETH 7. IRBLz5-CA A2 HS ZAUT E R /0Am 3 5 sk
1372 <, Shan JNEEFGHIE OB E B2 S5, Kalaw O MM-5 (3L OR 2 Rt sHs
SH, A= FARED 2R MM-6) (ZI3KREARES S vz, BEfdXHREIC &7z v B
HHIFERAETHN G LORIFEIEE > T, KRR DR, bINNIRBEEBET D =
EMTE T, B D OB IXF— L — A Th o723, Koo OB L 138 e-7-. Zofh
DFERBHE > 5 O/BEREIXR— L — AR E o 73, BREHLS MM-23 55558 L7 3 #itko 1L—
AZXLTH £/ Y ==y 7 74 X HHEBRABNARIC L 544 (Hayashi and Fukuta, 2008)
It D &45%, 43-10-k177-204-ta333, 03-16-k177-204-ta323, 03-i0-k177-214-ta003 72V Pit,
Pii, Pita, Pita-2" TR0, 1 HSIZEHER L— 2030504 L Q.
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blast in internode

Fig. 2 Blast symptom in latest
elongated internode in farmer’s
upland rice field that brown spot
occur severely.

brown spot

SR NME T L2 ERRAS 2 #i, MM-21(H07-149-1, MAFF240917), MM-24(H07-157-1,
MAFF240926)7> 545 b7z, WO L—AF IR U Thotz. IHI, mEIIEREE, ot
FEREBIK T LTz, HOT-149-1 OARHEEE, 15~30°COWF7uIst LT HxRREKICR L T
Botz. —745, HOT-157-11%, 25CREN30CICBW TR 72, Wb 30°C TOAREE
DIRTFPEE Ch -7 (Fig. 3, 4).

Fig. 3 Blast fungal mycelium
incubated in 25°C in Misato-Hara
medium.

HO07-149-1and HO7-157-1 show

reduced growth speed.
HO7-153-1 HO7-149-1 HO7-157-1

45

4
%
3
E 35 / —
E /A/
B
S 3 —H07-149-1
E ~#-H07-153-1
_g 25 re HO7-157-1
: ///
-
§ 2 . .
B // Fig. 4 Growth speed of rice blast
(@]

15 # fungus in different temperature.

1

15°C 20°C 25°C 30°C

Temperature
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TR, HEETIIMER A & O3B OB A RN R 2 LA SN T D, A,
PERRHIRN DM A b o -\ D ONEEREIE, LTH £/ P ==v 27 54 27 ZHEOWTIUCHIRE
JFPEZ R E 72 o T2,

Pot2 rep-PCR (2L ¥ 0.5~5 kb DLEIZ 5~10 KD/ RAE L. Fl—/E50H08EL 72 3
BRSNS TN THE2 5 haplotype THLOGENEL HOIE. ZDZEND, REEMTIZOMT 5
A NG BIFE ORISR RS S 7. SRS MM-5, MM-6, MM-9 35 XU MM-10 7>
B 2ERIZONWTNNY FOFEEICL Y 7 T A2 —ffffr LTz & Z A, MM5 LV 558 L 72 HO7-102-1
(MAFF240870), H07-104-1 (MAFF240872), MM9 X Y /38 L 7= H07-109-1 (MAFF240877),
HO7-111-1 (MAFF240879), MM10 X v 4y L 7= HO7-112-1 (MAFF240880), H07-113-1
(MAFF24088Di%, ZNEIVEWVIEELEI VRSN, b, WL b i 5 08t S
7. —J7, BEHUS MM-5 &z L7 /KRatiy MM-6 7508k L7= H07-107-1 (MAFF240875),
HO07-108-1 (MAFF240876) DIEFFRIE K~ 7=, ZDZ &b, FERRHIHEIZBIT 50 BIFE O
SRRV R ST (Fig. 5).

HO7-108-1

MME

1

"HO7-107-1

*HO7-111-1 MM9B

*HO7-109-1 MMOA

-HO7-104-1 MM5B

‘HO7-112-1

MM10 Fig. 5 Dendrogram generated by

'HO7-113-1 UPGMA analysis based on fingerprint

p— data of Pot2-TIR rep-PCR with blast
HO7-102-1 MM5A

isolates from upland and irrigated rice.

WA PCR IZ X HHAEREMC X i L7-. 5k 73 45 0 5 5, MAT1-1 25 25 Hkk,
MAT1-2 758 48 kK T~ 7=, FEREHLSEA S 19 kA DBE L7228, MASRCRIE 4% HiLs,
29 WA bie. ElE— SN0, 1-6 oA el L7223, AR R 23 A0 2 03
18 EA L. ZHUT 2 BEHREL 5L 72 25 220D 50%58I272 5. FFIZ, Kalaw 75 Yengan K
" Heho — 5 ClEMiAcA R B 23[Rl — BB CIRAE L COMR T DI SR -T2, 2D X 9 g ktko
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HRE LTH ) AOMBZ 72 EBEE T D AMREME D B D720, BRAGSCRMERE 172 E12on T
bR T OENH D L EDND. 50T HBEEE— I L UM% Table 4 (/R LTz,
INETOMRTORLIEL S, A, H5E L7z Shan INFA RSN O 0LV E H
Y, BBERTFOT ¢ =T ) o MESTRORESE R B ZAREICE T 2 E R BT o
7o, ZOZERMEOBE FUTIE, £ ZITHIE STV D BRSO ZAEMENBI G L T\ D EE 2 b,

Table 4 Characteristics of the blast fungus isolates collected from Southern Shan.

MAFF Isolate Collection

] . . . . Isolation source Mating type International race
accsession designation designation

240869 HO07-101-1 MM-05-A leaf blade MAT1-2

240870 HO07-102-1 MM-05-A leaf blade MAT1-2 03-17-k177-2z02-ta333
240871 HO07-103-1 MM-05-A leaf blade MAT1-2

240872 HO07-104-1 MM-05-B leaf blade MAT1-2 03-17-k107-z02-ta333
240873 HO07-105-1 MM-05-B leaf blade MAT1-1

240874 HO07-106-1 MM-05-B leaf blade MAT1-2

240875 HO07-107-1 MM-06 leaf blade MAT1-2 03-16-k107-z14-ta323
240876 HO07-108-1 MM-06 leaf blade MAT1-2 03-16-k107-2z04-ta323
240877 HO07-109-1 MM-09-A leaf blade MAT1-2 03-17-k177-2z02-ta333
240887 HO07-119-1 MM-09-A leaf blade MAT1-1

240878 HO07-110-1 MM-09-B lamina joint MAT1-2

240879 HO07-111-1 MM-09-B lamina joint MAT1-1 03-17-k177-z02-ta333
240880 HO07-112-1 MM-10 leaf blade MAT1-1 03-17-k177-2z02-ta333
240881 HO07-113-1 MM-10 leaf blade MAT1-2 03-17-k107-2z02-ta333
240882 HO07-114-1 MM-10 leaf blade MAT1-2

240888 HO07-120-1 MM-10 leaf blade MAT1-2

240883 HO07-115-1 MM-11 latest internode MAT1-2 (03-17-k177-z02-ta333) *
240884 HO07-116-1 MM-12-A leaf blade MAT1-2 (03-17-k177-z02-ta333)
240885 HO07-117-1 MM-12-B leaf blade MAT1-2 (03-17-k177-z02-ta333)
240886 HO07-118-1 MM-12-B leaf blade MAT1-1

240889 HO07-121-1 MM-12-C leafblade MAT1-2 (03-17-k177-z02-ta333)
240890 HO07-122-1 MM-12-C leaf blade MAT1-2

240891 HO07-123-1 MM-13-A leaf blade MATI1-1 (03-17-k177-z02-ta333)
240892 HO07-124-1 MM-13-A leaf blade MATI1-1

240893 HO07-125-1 MM-13-B leaf blade MAT1-1 03-17-k107-z02-ta333
240894 HO07-126-1 MM-13-B leaf blade MAT1-1

240895 HO07-127-1 MM-13-B leaf blade MAT1-1

240896 HO07-128-1 MM-13-B leaf blade MAT1-2

240897 HO07-129-1 MM-14-A leaf blade MAT1-2 (43-17-k177-202-ta333)
240898 HO07-130-1 MM-14-A leaf blade MAT1-1

240899 HO07-131-1 MM-14-A leaf blade MAT1-1

240900 H07-132-1 MM-14-B leaf blade MAT1-2 (43-17-k107-z02-ta333)
240901 HO07-133-1 MM-14-B leaf blade MAT1-2

240902 HO07-134-1 MM-14-B leaf blade MAT1-2

240903 HO07-135-1 MM-14-C leaf blade MAT1-1 (03-17-k177-z02-ta333)
240904 HO07-136-1 MM-14-C leaf blade MAT1-2
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Table 4 continued

MAFF Isolate Collection . . .
. . . . . Isolation source Mating type International race
accsession  designation designation

240905 HO07-137-1 MM-15-A leaf blade MAT1-1 (03-17-k177-z02-ta333)
240906 HO07-138-1 MM-15-A leaf blade MAT1-1

240907 HO07-139-1 MM-15-A leaf blade MAT1-1

240908 HO07-140-1 MM-15-B leaf blade MATI1-1 (03-17-k177-z02-ta333)
240909 HO07-141-1 MM-15-B leaf blade MAT1-2

240910 HO07-142-1 MM-15-B leaf blade MAT1-1

240911 HO07-143-1 MM-15-C leaf blade MAT1-2 03-17-k177-202-ta033
240912 HO07-144-1 MM-15-C leaf blade MAT1-1

240913 HO07-145-1 MM-15-C leaf blade MAT1-2

240914 HO07-146-1 MM-16 leaf' blade MAT1-2 (03-17-k177-z02-ta333)
240915 HO07-147-1 MM-16 leaf blade MAT1-2

240916 HO07-148-1 MM-16 leaf blade MAT1-2

240917 HO07-149-1 MM-21 leaf blade MAT1-2 03-17-k107-z00-ta031
240918 HO07-150-1 MM-21 rachis MAT1-2 03-17-k107-z00-ta031
240919 HO07-151-1 MM-21 rachis MAT1-2 03-17-k107-z00-ta031
240920 HO07-152-1 MM-23 leaf' blade MAT1-2 43-10-k177-z04-ta333
240921 HO07-153-1 MM-23 leaf blade MAT1-2 03-16-k177-z04-ta323
240922 HO07-154-1 MM-23 leaf blade MAT1-2 03-10-k177-214-ta003
240923 HO07-154-2 MM-23 leaf blade MAT1-2

240940 HO08-084-1 MM-23 rachis branch MAT1-2

240941 HO08-085-1 MM-23 rachis branch MAT1-2

240924 HO07-155-1 MM-24-A leaf blade MAT1-2 03-17-k107-z00-ta031
240925 HO07-156-1 MM-24-A leaf blade MAT1-2 03-17-k107-z00-ta031
240926 HO07-157-1 MM-24-A leaf blade MAT1-2 03-17-k107-z00-ta031
240927 HO07-158-1 MM-25-A leaf blade MAT1-1 03-17-k177-202-ta333
240928 HO07-159-1 MM-25-A leaf blade MAT1-1

240929 HO07-163-1 MM-26-A leaf blade MAT1-1 03-17-k177-202-ta333
240930 HO07-164-1 MM-26-A leaf blade MAT1-2

240931 HO07-165-1 MM-26-A leaf blade MAT1-2

240932 HO07-166-1 MM-26-B leaf blade MAT1-2 03-17-k107-z02-ta333
240933 HO07-167-1 MM-26-B leaf blade MAT1-2 03-17-k177-z02-ta333
240934 HO07-168-1 MM-26-B leaf blade MAT1-2

240935 HO07-169-1 MM-27-A leaf blade MAT1-1 03-17-k177-202-ta333
240936 HO07-170-1 MM-27-A leaf blade MAT1-2

240937 HO7-171-1 MM-27-A leaf blade MAT1-1

240938 HO07-172-1 MM-27-B leaf blade MAT1-2 03-17-k177-2z02-ta333
240939 HO07-173-1 MM-27-B leaf blade MAT1-1

s Parenthesis is temporary race number.

4. Pk

ARBEFH T, ¥ v~—Shan MORPEREDICENTA RO G BIREOBESR - WEETT-T-.
ISP AN Y < dao 7o RERED L8 2 % > 7425 1,500 m O R OAT Kalaw 135 CH
Sz, FINDRITHEA L v EFIXRTE B 2RO ClimlE S v 7= HRt Tt E
HVERIAE OFFIAR S 2 A STz, 2 ISk S D bEfn il IS BRI @ Xz 3 A T2 & VWb
N5, WHBIRIZZE L OB TEDITREODST2D, Wb D% LZBSHIR bR -Tz. 4y
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BEL 720 BIRE O FUITIRIFEIIME T LIZE S 2 Ao, — 5 To7c7 4 =70 & Mgl
X DOZENEE R Lo, IUE LT BERRIE, H7 s s 7 28 L CHE R S AV BT )
e LTI E ) D OREICHAWD Z 81280, 28 LTI EOBERIE T2 Z &3
TE 5. £, WHRPEME T LIZERRIC DWW T, v 2 U A VR 72 EORGORREE HE 2 B,
AEHIBBRICIERCX 00 LitZew.

AaFAA L7231 Shan SROAY OTH Y, ZOMRILT A A, TEERARBORERR
HIAFFZ DR > TV D, THHOHIEIZIE, ZHAVE TIZROWS BIRE M LTV D20 Lz
VR v e IREET VA I S ALER O E CEARARRENE FN 0D, F ZITIEARIEH
PRI EPHREREEIRD D 0, TIE RN D T2 DI R E 7R WRIEE & 04095 EHEI S 5.
Ltk bkl LTeRROMEINR D 5.

5. #its

AL TIE, 2L DRI ZHARBE T a2 W20z, 2 v o~—E22E158)5 U Khin Soe X,
RIS ESE ST S Tin Htut Oo 1, 2 v or~— 2Nt U Maw Maw Yi Kl I VER A
IRz 2 < DR E ZBE 202720, 22 LT, OB EZET 5.

6. B35 Xk

1) Hayashi, N. and Fukuta, Y. (2008). Proceedings of workshop under a JIRCAS research
project “Blast network for Stable Rice Production” , JIRCAS, Tsukuba.

2) Kanamori, M., Kato, H., Yasuda, N, Koizumi, S., Peever, T. L., Kamakura, T., Teraoka, T.
and Arie, T. (2007). Novel mating type-dependent transcripts at the mating type locus in
Magnaporthe oryzae. Gene 403 (1-2): 6-17.

3) ZIREZ « BHE - ANJT#E » Than May + San Myint * Tin Maw « Than Htay * Yi Yi Myint -
Thein Maw (2000) >—> /30 7 B AEIRERSREA A ARG E 161 111-132. I v or~—if
I T DB B IR OTRARIE.

4) Notteghem, J. L. and D. Silue (1992) Distribution of the mating alleles in Magnaporthe
grisea populations pathogenic on rice. Phytopathology 82(4): 421-424

5) Suzuki, F., M. Arai and Yamaguchi, J. (2006). DNA fingerprinting of Pyricularia grisea by
rep-PCR using a single primer based on the terminal inverted repeat from either of the
transposable elements Pot2 and MGR586. J Gen Plant Pathol 72: 314-317.

6) Tsunematsu, H., M. J. T. Yanoria, Ebron, L. A., Hayashi, N., Ando, I., Kato, H., Imbe, T. and
Khush, G. S. (2000). Development of monogenic lines of rice for blast resistance. Breeding
Science 50: 229-234.

7) Zenbayashi-Sawata, K., T. Ashizawa, and Koizumi, S. (2005). Pi34-AVRPi34 a new
gene-for-gene interaction for partial resistance in rice to blast caused by Magnaporthe grisea.

J Gen Plant Pathol 71: 395-401.

-42-



Summary

For isolation of the rice blast pathogen, Pyricularia oryzae, rice plants with blast or blast
—like lesions were collected in 37 places mainly in Shan State in Myanmar located in a diversity
center of rice. Total 79 isolates of the blast fungus were obtained from 16 places including 30
plots. The isolates were subjected to race identification based on infection types on LTH
monogenic lines, mating type determination and fingerprint analysis by Pot2 rep-PCR. Most
isolates showed pathogenicity to a differential line, IRBLz5-CA, having Piz-5 as a resistance
gene. Several races were occasionally distributed among one plot. A few isolates have reduced
the pathogenicity and sporulation activities, furthermore showed mycelial growth at a slow
pace. Among 73 isolates, MAT1-1 is 25, MAT1-2 is 48. Both mating type isolates were
distributed in nine places, furthermore distributed in even twelve plots. Dendrogram
generated by UPGMA analysis based on fingerprint data of Pot2-TIR rep-PCR indicated that
isolates from an upland rice showed a diversity than that of a irrigated rice. These results
show that various blast fungus distributed over upland fields in Shan State in Myanmar. The
pathogen of leaf and panicle blast isolated in the exploration deposited in NIAS Genebank
(MAFPF).
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k< FEFLEE Ralstonia solanacearum |24 3

7 7 — D D%

I
Ll ERT KRB irsert
[T464-8601 4= X AEH]]

Characterization of phages infecting Ralstonia solanacearum,
the causal agent of tomato bacterial wilt disease

Susumu ASAKAWA

Soil Biology and Chemistry, Graduate School of Bioagricultural Sciences,
Nagoya University

1. B®

N~ MIOBEICBO TR BAFE-ADOEWEE TH LY, EORE RAMEREERIZET b
~~ NEMRILE DD THERFRO THHRYERE CThH 5. WRE Ch D Ralstonia solanacearum
(T b~ hLSHI b T ARMEM)SE 450 RIS L OREMEZR L, A9RIC X D REF IR ITERICRE
VY. ZAVE CEAPCORIGEL, BuKIZ L5 HEHFESIC L MR T T& 7. LavL, HhHE
DERBFHN R TIBICETRESZ &, 2005 FFI22FE SN RAEA FIVLIADOZANT & 5 3851
DRI AG3TRNZ Linh, REEIROBRFEISHE TH 2.

AMFFEE, b~ NERIRE R. solanacearum (TG T 5 7 7 — P OREEZFHITT 5 Z LI LD,
ENHOT 7=V MM L b~ MEMIHOLEMVIBREM OBRICE T 5 2 L2 E L.

2. MEERHE
MSATBAENEEE « BRI ST e B SN e TR R B S B L O b~ MG £
BEIVGEELT- 7 77—V 22 R VW2 (R D). ENODT 7 —URRIZHOWT, S E Bt
(L DTERRRYRE, b~ MEOFRIRERICAT 5 7 7 — kRO Mg LHiH L iR e LU D
EMEERRORERECEE S Tv— e 7 L OB, #&ERnT (W7 RZ L3 H g23 &=
— R 28(aT) ORI & DBIsrRE 2RI L7z, 7ok, MW7 7 — UK —o
7 ERE  BER LT (R 11 MAFF &5 2777,
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x1. #HHI7F-I%

77—k 77— OB R, solanacearum Fifk
4 MAFF& 5 PRIRA SPER MAFF% &
Tt7322-C51 270121 Tt7322 =k 211266
Tt7322-4 270122 Tt7322 =k 211266
R640-ATO33 270123 R640 =k N.A.
CTt8238-B8231 270124 CTt8238 =k 301528
CTt8225-B121 270125 CTt8225 =k 301522
8220-C513 270126 8220 F A 211268
—{&-B113 270127 —fR1 NN 211270
6256-ATO132 270128 6256 FA 301841
6501-C5122 270129 6501 =k 301068
8201-B8321 270130 8201 E— 301860
8201-B8332 270131 8201 E— 301860
6256-AT0123 270132 6256 F A 301841
6256-ATO133 270133 6256 F = 301841
6601-5 270134 6601 k= k 301070
8201-B8322 270135 8201 E—< 301860
8201-C5332 270136 8201 E— 301860
8231-B122 270137 8231 =k 211267
CTt8238-B8122 270138 CTt8238 k= k 301528
R640-B812 270139 R640 =k N.A.
Tt7322-B111 270140 Tt7322 k= k 211266
POPS-B8122 270141 POPS8409 Ty HAE 211271
=fr-5 270142 —=fr1 h~ K 211270

N.A.: not available.

3. #&R
D FERE BRI IS5 7 7 — VO RER IR

77— VERIZEAE O YA A% 40—55nm TH Y, B 7Y ROJAR EFEK UREO YA 20 b,
8 tk (Tt7322-C51, R640-ATO33, 8220-C513, CTt8238-B8122, R640-B812, Tt7322-Bl111,
POPS-B8122, 8201-B8332) 7% Myoviridae, 4%k (6501-C5122, 8201-B8321, 6256-AT0123, =
#-5) 1% Podoviridae, 10 £ (Tt7322-4, CTt8238-B8231, CTt8225-B121, —{#-B113, 6256-AT0132,
6256-AT0133, 6601-5, 8201-B8322, 8201-C5332, 8231-B122) »3B#l&H 7\ —FHiko 7 7
—UThidEEALNE (F2, K.
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K2, 77— UBROMRERIRHE

H A4 X (nm)
R4 S¥E .
IR —
EX &
Tt7322-C51 Myoviridae ™\
R640-ATO33 Myoviridae
8220-C513 Myoviridae
CTt8238-B8122 Myoviridae
> 45—55 70—120 5—10
R640-B812 Mpyoviridae
Tt7322-B111 Myoviridae
POPS-B8122 Mpyoviridae
8201-B8332 Mpyoviridae /
6501-C5122 Podoviridae N
8201-B&321 Podoviridae
>~ 45—50 10—15 5—20
6256-AT0123 Podoviridae
=f%-5 Podoviridae )
Tt7322-4 B T A
CTt8238-B8231 “Amik
CTt8225-B121 “Amik
={#B113 B TETTYN
6256-AT0O132 B STETTN
B 40—55 L L
6256-ATO133 “ ik
6601-5 “ iR
8201-B8322 “AmiR
8201-C5332 B TETTYN
8231-B122 B TETTYN J

1. 77 —COEFHEBETE
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2) 77— OFERIFREIKT D18 FHH & VAR

MAFF 70D 17 Btk 2 G e BT RIRE 21 Btk (R 3) (T4 2 EfilH 427 « 27 1E (DS i)
ICRVE L. &7 7 — VDR E T EMREREIT 1-6 &7 7 —URRICR W 2R, SRk
ICHWIE EEREZTAE LW 7 7 — V%o 7= (R 4). HHREED L— X, biovar, rep-PCR
BRENZKD I N— 7L T 7 =T OIE TR (RYE) & ORI BIRIIERD b7z,
F70, FMFEEKD rRNA A1 >0 ITS Ml 5D REBIHR (RIS T) Liad4u (&
Yeitk) & ORI b BREMEITFED b o Te.

x®3. T7—TDBEEEHBEOMEZRICRAL R solanacearum Bk & FEEx

B4 Sy BER MAFF#%»= L —R*  biovar* rep-PCRZ/L—7*
Tt7322 =k 211266 1 4 A
8231 =k 211267 1 4 A
8220 F = 211268 1 4 A
8568 k= 211269 1 4 A
=fr1 [N 211270 1 4 B
POPS8409 Yy HAE 211271 3 N2 B
T15B T 211282 1 3 F
6501 =k 301068 1 4 A
6601 =k 301070 1 3 C
K8426 =k 301485 1 N2 B
CTt8225 =k 301522 1 3 F
CE8203 =k 301525 1 3 F
CTt8252 E— 301527 1 N2 B
CTt8238 =k 301528 1 4 A
82-1 Ty HAE 301559 3 N2 G
6256 T 301841 1 3 C
8201 B 301860 1 3 C
Tir =k NA. N.D. N.D. N.D.
YU1 =k NA. N.D N.D. N.D.
R420 =k NA. N.D N.D. N.D.
R640 =k N.A. N.D. N.D. N.D.

*EH - 2 (2002) L V. N.A.:not available, N.D.: not determined.
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®4.  HHEREHK (R ST EHI77—VOBIHRELFERE (T4 RVE)

4 gar W U= REEL 0B O R S A I e
Tt7322-C51 Myoviridae 1
R640-ATO33 Myoviridae 3 +
8220-C513 Myoviridae 6
CTt8238-B8122  Mpyoviridae 5
R640-B812 Myoviridae 1
Tt7322-B111 Myoviridae 1
POPS-B8122 Myoviridae 6 +
8201-B8332 Myoviridae 3
6501-C5122 Podoviridae 4
8201-B8321 Podoviridae 4
6256-AT0123 Podoviridae 1
—{%5 Podoviridae 1
Tt7322-4 B TT{N 4
CTt8238-B8231 B TT{N 2
CTt8225-B121 B TT{N 3 +
—f%B113 B TTTEN 4
6256-AT0132 B 17N 2
6256-AT0133 B 17N 3
6601-5 B TT{N 1
8201-B8322 B TETTEN 5
8201-C5332 AEE 2 +
8231-B122 B 177N 4

o EEDY, - EREET

3 77—V DAT Y RE LT g23 F a— KT DIBIR O RBRT

178D 77— I, Myoviridae \ZJ@&$ % T-4 7 7 — IR BRI 7 B2 L%y g23 OF
SR T30 BTz, Podoviridae <0~ AEHRD 7 7 — b ARMEF AR C & 7= DA
PO TS (F 5). ZhHD7 7 —UIFAREHOKEANSSEES =7 77— (Fujii et al,
2008) LR TIEH D HOD, BIGHINIERIZEA TN D Z &M, g23 Bin ORI X 0 i
ST oTe (#B).
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K. TTF—TDHTY KB N Ee2EIEF DRI

A4 gap g2307 X/ FRESN S 7 =T
Tt7322-C51 Mpyoviridae Paddy 1
R640-ATO33 Mpyoviridae Paddy I
8220-C513 Mpyoviridae Paddy V
CTt8238-B8122 Mpyoviridae Paddy I
R640-B812 Mpyoviridae Paddy I
Tt7322-B111 Mpyoviridae Paddy IT
POPS-B8122 Mpyoviridae Paddy IV
8201-B8332 Mpyoviridae N.D.
6501-C5122 Podoviridae N.D.
8201-B8321 Podoviridae Paddy V
6256-AT0123 Podoviridae Paddy IV
—f£R-5 Podoviridae Paddy VI
Tt7322-4 B TN Paddy IIT
CTt8238-B8231 B TZN N.D.
CTt8225-B121 B TN Paddy VI
={#B113 S TN N.D.
6256-ATO132 B TN Paddy I
6256-ATO133 B TZN N.D.
6601-5 B (TTN Paddy IV
8201-B8322 B TN Paddy IIT
8201-C5332 B TN Paddy II
8231-B122 B TETTN Paddy V

*Fujii et al. (2008)|2 1 %. N.D. : not detected.

4. PR

Rtz el L7z 7 7 — 22 BRI, REESROTEILS N ORERN~ND Z 18I0, 12 ko R.
solanacearum FiEZ W THBELT- LD THLD. TNHD7 7 —I0%, TERERIFrE, 5 -6 &
STRAFME, HEERIS T ORBBRD b AT BB EDO W THIUCB L THAERIZEA TN D Z L
5, HEIIFMIREIEGT 224507 7 —VBMEHEL TV D LB 2 bk,

HRIROBRIZ 7 7 — V2 OV DBRICIE, 77—V O L#iH L RN EE Ch 5. AT
L7277 — URROBGSEFAI L, FARREE 21 BRICH L 1-6 T o7z, Folt Yamada et al. (2007)
1%, R. solanacearum \JJEGeT 57 7 — A RESBEL, FOMEFRIFHNERIFEE 15 BRI L 4
15 ThHolzEHE L TG, —J, SREIORETIE, 77— YOfE EHEREREE, E5E
L IR DEROFE, BRI LR OfE, oEERZ & & OMIZIHMEZRBURITEED T,
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77—V OfE ERIPCIR R HUE T S ER A O NIT L Z LITTE R o7 FH B (2008)
PIENTND K91, 77 —=VIC K DINEDIBRZ RS SE 572012, MEO Y 7 — Gt
IS LTk A 127 7 — VR L TR ZEREHETHA H. £ODITL, 5B IBIIEHRT 7
—VEEEWREE TH D R. solanacearum Z WL L, T O DORMERMET — & 2 &892 Z L5
HThDHEZERZBN.

5. HiE

TR O BRI TR AN T B B ST L, IHERBEHIBEIWITER ORRRRIC, ST BAMER
BIEITER LTI TR AR R A B P e R R I BR BT T 55 B D BRI R AR Z IS HEEE LS
Y FEL. RSEHHNCLET. £, AWEZ XA TWIZE £ LIZRWHER =AM bt
FRBORAATL LY OBILER L LT ET.

6. SEXHR

1) Fujii, T,, Nakayama, N., Nishida, M., Sekiya, H., Kato, N., Asakawa, S., Kimura, M. (2008)
Novel capsid genes (g23) of T4-type bacteriophages in a Japanese paddy field. Soil Biol.
Biochem., 40: 1049-1058.

2) YEmEA - LR (2002) MAEMBEERMM~ =270 (12) -HHRE Ralstonia
solanacearunr. JEEEAEMEIRAIZERT. <L

3) JF LHEZL (2008) FEMHIEFBABRICI T 587 7 U A7 7 —PRIH O REME. WL, 62:
23-25.

4) Yamada, T, Kawasaki, T., Nagata, S., Fujiwara, A., Usami, S., Fujie, M. (2007) New
bacteriophages that infect the phytopathogen Ralstonia solanacearum. Microbiology. 153:
2630-2639.

Summary

Phages that infect Ralstonia solanacearum, the causal agent of tomato bacterial wilt disease,
were characterized and have been deposited in the MAFF Gene Bank, National Institute of
Agrobiological Sciences, Japan, under the accession numbers MAFF 270121-270142. The
phages belonged to Myoviridae (8 phages), Podoviridae (4 phages) and icosahedral phages
without tail (10 phages) based on the morphology by transmission electron microscopic
observation. Host ranges of the phages varied from 1 to 6 of 21 strains of R. solanacearum and
had no clear relationships to the groupings by race, biovar and rep-PCR typing of their hosts.
Gene of a major capsid protein g23 was detected for 17 phages including Podoviridae and
icosahedral phages without tail and their gene sequences were closely related to those of
“Paddy Groups I to VI” found in Japanese paddy fields. The results indicated that diverse

phages infecting R. solanacearum exist in soil.
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62 (& BBLERICHI M 2 AN DERIR I L ORFIEAE BRoFARE R o\ o = B S$62.07.27~562.07.29
ATE HHE [S62.10.22~562.10.24
o] U2 $62.12.07~562.12.08
FNRBLOERRICBT2EEFHFEEBL VAL AD SO UM B BRI TEIT K HT f F)NR EEE [S62.11.07~S562.10.13
PRARISE FEHIR D A LA el i
A o= 5
S TR SR O L E B D PRIR F6 L OV MEAR A E2iE A h iR A BFZERT = i TR $62.10.13~562.10.24
EE O KRN E 4T 28 HEY OUE F R A SRR Ji AR AiEE $62.09.24~562.09.29
%R EE W OPRRINE & 20 FRFIA EREE ARV WA s OB 54 $62.09.01~562.09.22
SR F & A b ORI L O K& AR S ) A PO AV RXIT S62.11.29~562.12.19
WE63 |/INEJriEE 5 oD NS 3 BRBEIC B 1T 5 M BIEIR IR O ULEE A7 i B BRI SE AT e B = TN 563.07.01~563.07.06
B L ORI AR AMEA B e K&
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TR oA A M X & AW oY kg B oy JkoOaE St H M
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i o WL S R Wy E R
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R e R e a- [FE B N %
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TR G X & AW oM B oY JkoOaE St H M
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