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BRORIE - BROASE - 04 - FEE(E - $ECaE - 2018 - 5#EK
TEHEAZE BT EH IR EE A 2 Bipolaris B IR B R MEELEL - )%
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HIAFEH SRR (Oryza sativa) B1Z2 %) (Zizania
latifolia) TR R SR % 2 58 JE B 53 Al By Bipolaris oryzaeHilB.
111 A REER i T 2 2 RGBSR A O A - L B A Y
i o Ry EE S HEEE /K IEELEE O ) AR SE AL IR Bipolaris &
BRI A TR ABHIE ST & ARG ~ BRI MEED
B R MEHE RO TR T AT o TP RREERAE R 0 2k
B /KFEEEE (8] Z Bipolarisf@ oy A f TR REAR ML - H A 720
DA R IE RS s 1 o BRI ME R S s BR 40 - POCIERE T
ZKAEEAZE R P B EE AR A M - SSiEEEess s -
e B /KRS BEEE V) 2 TRIRE ] S O RN, o A BB EH R BE AR
Ji1EL o S3MTITS (internal transcribed spacer) B1GPDH (glycerol-3-
phosphate dehydrogenase) /5771 M2 73 T #1414 » 5 Hi7KFFEL
X HE Z ERAITS P A1 i EE — 23 F8F 5 153 GPDHF
FIRTR /KRB Z BERR AT o3 Ry B - H P — B EEE B A RRIZ R E]
—or B o MRIE RS REEE - 5 EE/KIEEASE O ) SRR BE R
ZRIREEEERE - o Rgooinis - 2E8KEEEE O
B BEAL P 2 R B GenBank 1B, oryzae A = &
FEREB. oryzae °

zizaniae °

BR#EE KIS~ ZKAE - EHREERDRE ~ o TR &

il

Bil
JK#G (Oryza sativa Linn) FyPKER —FLEREFR}
(Gramineae) %) » N FBREFEY HHVEESERNE

SRFI/NEE » 2 BR—Fay AOFIRELA4E4 - H90 % LA EAYK
TR B B A TP R T E Y - R SRV B S
KigER > 2B&BTHETEE  RITHBEEZGHET - K
Tafm BRI EENEESR/RARMEE T 268
REEIREEY " - MRS Y BRI > (EKETZ
FRMAEYIGEE  WEE - AE - e Rka#sRE > HbF
EREEETZ S 0 @fEMagnaporthe oryzaeFT5 ARG
U (rice blast) ~ Bipolaris oryzae (Breda de Haan) Shoemaker
5 EEAVER T BEFEE (brown spot) ~ Rhizoctonia solani Kithn5|
FEAVSUEIA (sheath blight) ~ Sclerotium rolfsii Sacc., Pythium
spp., Fusarium spp., Mucor spp., Rhizopus spp.5|#EAYFLES 7RG
J% (seedling blight) ~ Fusarium fujikuroi Nirenbergs [#EAYTER
J% (bakanae disease) ~ Nakataea oryzae (Catt.) J. Luo & N. Zhang
5IREHY/ AL EERZR (stem rot) 55 o H R KAGEHRT SRR E [B.
oryzae (syn. Helminthosporium oryzae Breda de Haan; teleomorph:
Cochliobolus miyabeanus (Ito and Kurib.) Drechsler ex. Dastur] &
RN KR AT » 7Y 19424 2 5 [RE w AT 7 e fi 5 Ok s 2 ol K B
St 0 HESOE AFERHLAL o &SR BRI KIEIEANE S
FEEES0-90 % P05 o LR E H AT S Bk KRR A g 5
Ao GUFETEN ~ EM R IEMERHEC o B3 /KRR R A B T £
PR TP B BE011-37 DIVRE T 2R SRR i Kiggh e 5
R 2R R R - #1058 Sr 4 R R msE >
05 LA R AR S R MR S R R 440
D EE RAHR Y

2 H% (Zizania latifolia (Griseb.) Turcz. ex Stapf) Bk
KE -~ FUB (Zizania) M EABREEAKEHY > X
HIR ~ FE > 2~ IR~ K% (water bamboo) ~ Bl & B
FEARRECN D o SFEHFEAEREMIE > FEEHZBHEE
(Ustilago esculenta Henn.) RZSifif A VB IRATEEE 0 o fR4E
TEREEZEGREZSI0IFNSHERER 263205
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FAEAITE Ay 1,835 A H » SHEEE20EL - HEeEEYAYR
FlEz—" o HmEEEAE3E > R4S (Green
Shell Early) » 7R7% (Red Shell) 7% (White Shell) » PLRAFH
RIS TR B R Y > TR A 7 B P R A B A B A
WD SR BT ESIBIE T E FLEYIR E IS  Pythiogeton zizaniae
5EERYEEA (basal stem rot) ~ Uromyces coronatus Miyabe et
Nishida ex Diet.5[#EYEETR (rust) ~ B. zizaniaeS |FEATEHT BERE
Jii (brown leaf spot) ~ Meliola sp.5 [#EHYEEIFE (sooty mold) K
N. oryzae (Catt.) J. Luo & N. Zhang5[FEAY/INRLERZIR (stem rot)
& o H S P S A A A KRS R S A AR O
HHB. zizaniae (syn. Helminthosporium zizaniae Nisikado) FT5[#E
@V Bipolaris zizaniae =5 R %5 [#EELB. oryzael @
KAEEE R BRI > BN AT KAE - B8 i KR 722 52 4E
A ST A IR 3E ~ B (hilum) BV RE K2 o3 T K/
OV o {RATANTFEIEH © B. oryzaesy AT IHE 2B AT AL
ZEIR (papillate) > " » [MiB. zizaniae sy 70T HIRE £ YRR
(rectangular) %  ZRT&GAZESE H - 2K E 28 3 B BLK RS 2 B
i BE AL P B o B R A K RS BLEE B M R - BN &y Al
KN o GEREE R T REB A [ —FE"Y - HChangfk (1974)"”
SREE G 5 R /K B SE Oy < SRR SEAG o AR AT T A IR
RIVECH - SBERAARESF L ER TS EETRE - 75
BT BT R MIEUR R T ARE KR ELEE B A Y
BARR ] AZ B RN /KRS B EE (% 07 28 A= MR - sl Ry [El & B.
1,

BERT A IR0 R > MRAET- KN ~ 9 M R i ek -
AR E /KB EAZE 118y 7 B R S Ao B B (5] — 7 > 28t MRt
FHEEZEM - BN TR ERET - ARSRIARREE
EOIE Ry oy FRREE - SHI & AR P RIS O A R EE L
AU BRI TR TRV RAiTE S8 = - FADNA
A el B BB AV RN B 8 SO G LR A -
#MBerbee A (2000) “F|Hinternal transcribed spacer (ITS) Hi
glycerol-3-phosphate dehydrogenase (GPDH) 1 Bipolaris & E 15 &
41 ByBipolaris F;CurvulariaiiJ& » EF Bipolaris[& o] 57 Fy Wi K
B Manamgoda EC%F A (2012) FEHE filitranslation elongation factor
l-alpha gene (TEF DEAGPDHFHI53 AT 7MFEIAEIHIAE TR - Wits
HGPDHFEH & B Bipolaris B HITERIE 750 o Rt » A&
e HI R (1) BEGES KRR 08 2 B EMRE
(2) BIZ AR E KREBEE A SAREE A R B Y o AR T RE - o
TTA M AECE ROHEDR R 5 (3) FIH PSR 2 ITS BAGPDH
FPF1 - Sy Af ok 3 7K RS EAEE 118y 2 SRR EE AL 0 B R 4% R 1 -

oryzae'

MHERTT A
EARR AR R RERRTF
2012466 EIMEOF I - E1 & P HIAHE (Dajia, K3

DJ) ~ &K (Qingshui, f5ECS) ~ SMHlE (Waipu, R5FWP)FIE
{ER&IE=}8E (Beidou, fA5EBD) BLAMHE (Dachun, 57DC) St
Z KB H R B EEAL PR RV R - T A A R EE A
e E FATCIHEPE (Puli, fCHEPL) BifrdLmi =2 1& (Sanchih, X
SRSC) » M B SHIE S R EE T o B E SR iR T A o s
F b IR R 2K A 7 RGBT AN IE - /KAEEL
ZHERRE R 0T i s 1R UV EL L B — R B AL R A
PSR RGBT » L6 DREEEH (NaOCl) JRE95 %I
(ethanol) (v : v = 1:1) HUEIRIHFELS sec » 2 DURE AT =
R BHRBE FZLERIIK S DUREDEAR R IR 1% o B /KIS
5L (water agar, 20 g agar, 1 L dH20) WA =08 (24-28°C)
Br g2 o TR DU Skt kAR fis A e B A e
REAHA RS E AL (potato dextrose agar, PDA, 20 g dextrose, 20 g agar,
1 L potato infusion) F#E{T4AL « ARHFELE FH/KHE R EE A AT 58
AULIBRENOTEEAR ERR IR R—) » RS2 Z A5
SREEFT T EEE R 2 4RSE1E 0 DIPDARIE RS REN4C L%
EEBE -

T~ B/KRBELEE OV RS S SEAG P FE 3E L P o B L B PR

TABLE 1. Fungal isolates obtained from diseased leaves of rice and water

bamboo
Host Collected site (number of isolates)
Oryza sativa Changhua County: Beidou (2), Dachun (53)

Taichung City: Dajia (18), Qingshui (14), Waipu (34)

Nantou County: Puli (48)
New Taipei City: Sanchih (1)

DERFRERE

PIPDARMAIRAFE T 2 B4R HE - 528 pH 6 HE A TR
BEITERROYPDAREE AL » 1R25°C BIF R T EEE4-T R 1% > Difs
EFEEE R T 4R ER S > DA 2/NEF TR 4ME (near-ultrviolet,
PHILIPS TLD 18W/BLB) E12/[\f S BB 352520 » BRIELSY
AT B R T 22 o AR F T T RB B (hilum) YRS - 481
FEIE H 1% F1F Axio Vision Rel. 4.8 (Carl Zeiss Microimaging Inc.,
German) EMHETHIRE - EETETEREBENES - SERETk
#2230 587 T > W EANisikadolX (1929)°VEdDrechslerfk (1934)
VOB AR LLER o PTG 2R TRE  AENIREE RS
B{E LAIBM SPSS Statistics 204 & 317 E Bt 93 M7 (principal
component analysis, PCA) 3 4& U5z il -

HE Bk Z DNAZZEY
A5 Fitaco™ Plant DNA/RNA Extraction Kit (GeneReach



Biotechnology Corp., Taiwan) flHUEEDNA - FEEAN T - HUERKL
0.3-0.5 cmAY B4 HE3HE - B A CEEH O/ NMER (H 2.5 mm)
BYE (Pre-loaded steel bead tubes) H7 » JIAG00 ulZ JAE 4% @i
(lysis buffer) » B AZEHE (taco™ Prep Bead Beater, GeneReach
Biotechnology Corp., Taiwan) 1 DAcycle 2.7 BERERE » EER
BFERZ FFEPERMEL > DIEE13,000 rpmEfE S minfg
HY EIFIRA00 ulE A9GFLER LR FLER & » FEHIA400 ulz BZNEE
(isopropanol) © 25FEL3SEFLENIATS0 ulZ ZE/MIA (Wash A) > 45%
FSHRFLEEIIATS0 ulZ #ERIB (Wash B) » MI65EFLAR RIANAS0-
150 ulZ M PE4% @R (eluting buffer) » SSAE255FLEE 1 FF I AS0
W2 BB o FEFTRYVEIE AT » RFGFLAR A H B DN AR
2% (taco™ Nucleic Acid Automatic Extraction System) tft » A% Es
b2 iEE REEER - BIRTEE) - 4950 minfEEsE L% 0 R
FOFRFLEE N Z bufferl HE 1.5 mIZ B LVEF > BHN-20TC
IR -

B ECE

T B A RS R U B FY Sach's agar (1.0 g Ca[NO,], - 4H,0,
0.25 g K,HPO, - 3H,0, 0.25 g KCI, 0.25 g MgSO, - 7H,0, 0.85 g
CaCO;, 20 g agar, 1 L dH,0)™ §yrfioft » B8RS S fTHCEE
PROVESAR Ry DB 8 FT oy B dH AR SE R i ik 2 BB > AR
WZE R Arie R % A (1997) VR d¢ % » B #4182 f& Cochliobolus
JBEE ZHCE (MAT-2) 25 [T > S MAT-280 5
PR JIE] 4 e 14300 bpfIDNARTT o LA Ry It g
AR A M LA > B G 2 BBy BT E Y
25°C M1/ NS BUR IR AR R 830K % - BIE R A
FEEU T BT EL -

AR MEAIE

AT R U i BE A U7 =0T S R KRS B 28 B
B 2R ENE o AKigslEs e K SR TIREE2 PHIRE
B e T RN 32 min > FFLURE K3 NI IR I 5
K EEEIR o FEERR 14 emiE 1S ey SRR B o4 AR E L
(Akadama) (BEEHATE > 678) » WA CEFA/KIEHE TR EH
FlEHARE L BN2RC BOEI2V N Z e RFE T - 4%
B B DUETTHAE - 22 BRI e AEzE o
EIEMRFEENE ~ E SO E40 cm ~ 30 cm ~ 11 em HEEHE
TR BT PURERE (28-32°C) AR - UIHLE20
cmB0.5-0.8 e BE 5 T TR o

P 2 KRG R EE AR TER VIO DALE 1 BREMAR AT
TRIRV1E ¢ 43R E KT R 30RR R B 2 A AR A IR B
PDARFE AL » 12-16 R1& 58 N EIR 7 4L i+ R R fE T 803K -
FF LS B 7K R B W T TR R 5% 10° spors/ml » FEEE1R I EY
10 WK (FISORED A1) IR ERL K3 mmAYERA £

Vol. 60 No. 1, 2018 11

PR A RS R A RS [ 1 o ) B R A T U 2 7K e 28
HE A > AREMRIEE - DU B /KR B R4 - BEfEiR T
APREEE P ERIR » WER28C B2/ 2 i RFE T -
SRR RURNE » M st BRI EE H DU IR 2 - DL
Scandium (Olympus) HHGHETT/XATETEL » oA (B DA G s
Moty o 1.2 cn AR BEIAITR - {005 B (A1 TR T 8 M8 9 45 8 0- VI
B ORRAREHE 1 RAFIRPTABENTL-3 % 5 DERAE
JRBEETES M 74-10 %+ MARARFIHRBERIRE M 11-25 % 5 VAR
FIRBEE G 1226-50 % 5 VAR FHBEE L/ H251-75 % 5 VI
R FIHEBEEFE /M 1276-100 % o PR THIAR BRI
Y (R x 2B ERE)

FEIHE (Disease severity, %)= pr— x100

KRS LR

AN E &R (internal transcribed spacer,
ITS) Fe3-Bli W HOHi R & B8 £ A (glycerol-3-phosphate
dehydrogenase, GPDH) W /7%l 73 #7 2 B KR e 28 H %5
HY A IR B Ak 55 B YRR & o R AT IT S #1 Y 51+
EITS1 (5'-TCCGTAGGTGAACCTGCGG-3") / ITS4 (5'-
TCCTCCGCTTATTGATATGC-3") (10 uM) (54) 0.5 ul > fIAL7
ul dH20 ~ 5 ul PCR Master Mix I (0.75 U Tag DNA polymerase,
reaction buffer, 2 mM MgCl2, 250 uM dNTPs, enzyme stabilizer,
GeneMark, Taichung, Taiwan) k22 ul DNA £EA (50-100 ug/ml)
PCRIZFERAERGTE K25 ul - BEZE AR GBS HSH I
T FEWRIF£95°C 2 min > 95C 30 sec ~ 55C 30 sec ~ 72°C 2
min H35{EFEER > 72°C 5 min - GPDHJA B b Il {55 F T 3 1
H5|F¥GPDI (5'-CAACGGCTTCGGTCGCATTG-3") / GPD2 (5'-
GCCAAGCAGTTGGTTGTGC-3") (10 uM) (6) 0.5 ul > JIA17
ul dH20 ~ 5 ul PCR Master Mix II (0.75 U Tag DNA polymerase,
reaction buffer, 2 mM MgCl2, 250 uM dNTPs, enzyme stabilizer,
GeneMark, Taichung, Taiwan) 2 ul DNA £EZ4 (50-100 ug/ml)
PCRIZFERAERGRE F525 ul - HEZ AR SR EHE T -
JFEME 7596°C 2 min > 96C 2 min ~ 57°C 1 min ~ 72°C 45 sec 30
{E7EER » 72°C 10 min - WFES [ THEIREAVEYIFIFLS %/KE
HEBERE (agrose gel) 1120.5 x TAEBLE &R T LALOO(REF EFT BRIk 47
130 min > &5HELUE(EZSE (ethidium bromide) 451 min
G LB KRS 10 min - B RURIMNE A 2B 2245 R - 1
iE 1% FPCREY AR A IR A FIfEFF - FifsDNASF
HIILAGENETY X-WIN/ATSQf IE S 2R 75140 & (assembling)
RS FEI P Y e 5 A S5 B AR IR il B A R L
(National Center for Biotechnology Information, NCBI) EiE& e} e #:
TTELE - HERRATE T2 - A Clustal X 1.81HEF (alignment)
“P PEE R Se-Al V.01l EBS FEIE T > BIE& L
PAUP*4.0b (Phylogenetic Analysis Using Parsmony) Y37 #f%5
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TABLE 2. Information of reference isolates (Bipolaris and Curvularia) deposited in GenBank used for ITS or GPDH analysis

Accession No.

Species Strain Host Location
ITS GPDH
Bipolaris chloridis CBS 242.77 Chloris gayana Australia IN192372 IN600961
B. cynodontis ICMP 6128 Cynodon dactylon New Zealand JX256412 JX276427
A63 Oryza sativa Iran KC315930 K(C333443
B. maydis CS (141-1-2) — — AF071325 AF081380
Cc4 — — EF452445 EF513207
B. melinidis BRIP 12898 Melinis munitiflora Australia IN601035 IN600972
Alcorn 8795-6 — — AF071319 AF081373
B. microlaenae CBS 280.91 Microlaenae stipoidis Australia IN601032 IN600974
BRIP 15613 — — IN192378 IN600973
B. oryzae MFLUCC 10-0694 Oryza sativa Thailand IX256413 1X276428
Bo038NY-07 Panicum virgatum USA JF693910 JF521650
R31 Oryza sativa Iran KC315929 K(C333442
K34A Oryza sativa Iran KC315918 K(C333431
B. peregianensis BRIP 12790 Cynodon dactylon Australia IN601034 IN600977
Alcorn 7656-3 — — AF071328 AF081384
B. sorokiniana A20 — — AF(071329 AF081385
Cs1 - — 1X145649 IX145648
B. victoriae Briggs HV013 — — AF071330 AF081416
HVW — — EF452448 EF513210
B. zeae Alcorn 8641 — — AF081452 AF081407
B. zeiocola Leonard NI1243 — — AF071326 AF081382
Curvularia alcornii MFLUCC 10-0703 Zea mays Thailand 1X256420 IX276433
MFLUCC 10-0705 Panicum sp. Thailand IX256421 1X276434
C. asianensis MFLUCC 10-0687 Oryza sativa Thailand 1X256422 1X276435
MFLUCC 10-0711 Panicum sp. Thailand 1X256424 1X276436
C. coicis CBS 192.29 Coix lacryma Japan AF081447 AF081410
C. cymbopogonis 88109-1 — — AF071351 AF081403
C. ellisii CBS 193.62 Air Pakistan JN192375 JN600963
C. gladioli ICMP 6160 Gladiolus sp. New Zealand IX256426 IX276438
DAOM164725 — — AF071337 AF081392
C. graminicola BRIP 23186 — Australia IN192376 IN600964
C. gudauskasii DAOM165085 — — AF(071338 AF081393
C. hawaiiensis comb.nov MFLUCC 10-0730 Panicum sp. Thailand 1X256427 1X276439
BRIP 10971 Chloris gayana Australia IN601030 IN600967
C. heteropogonis CBS 284.91 Heteropogon contortus Australia IN192379 IN600969
C. ischaemi ICMP 6172 Ischaemum indicum Solomon Islands 1X256428 1X276440
C. lunata CBS 730.96 (Neo type) human lung biopsy USA IX256429 I1X276441
MFLUCC 10-0706 Oryza sativa Thailand JX256431 JX276443
C. ovariicola comb.nov CBS 470.90 Eragrostis interrupta Australia IN192384 IN600976
BRIP 15882 — — IN601031 IN600971
C. ravenelii comb.nov BRIP 13165 Sporobolus fertilis Australia IN192386 IN600978
C. spicifera CBS 274.52 Soil Spain IN192387 IN600979
C. trifolii ICMP 6149 Setaria glauca New Zealand 1X256434 1X276457
C. tripogonis comb.nov BRIP 12375 Unknown Australia IN192388 JN600980
C. tuberculata CBS 146.63 Zea mays Rajasthan JX256433 IX276445

* Unknown



&£ (Neighbor-joining method, NJ) “VHEfTH& M54 - AW
N A20fECurvulariafd 10F&EBipolaris B £R L [E 43 41 (Fe ) »
S5 LI Alternaria alternata (Accession no. ITS: AF071346, GPDH:
AF081400) {F F# M (outgroup) ©

m R

BRERER RE
AR EE R ARFE - HKE - SMEEREALKIL )

AT SR AR EE R (B —A) » & E BB E 18R
TR (Fe—) - A 2 TR EERI AR B pe R B S L =
FZEHE - BriaEE N ER RS TRER PR ERA
b BEEFRE ERE (BB O » &R A MBI
S4Bk R - Horh A4tk b SLRDREBE Sy B if 2K - ZPLLAOT
ZPLL402 ~ ZPLL405 ~ ZPLL1001 K ZPLL10055: 50k B itk o7 il 6
AR

B — ~ HH S e 2 KRR S [ TR R S A FE T SE AR B RE » (A) K
TEEL (B) 38 10 %7 SH i BE s = SRR 0% ON BT 48 (i B - 9b
B AR 5 (C) HEEE L ER TN AR RIS RS -

Fig. 1. Symptoms of brown spot shown on rice and water bamboo in field. (A)
Rice and (B) water bamboo showed typical brown spot with yellow
halo; (C) the untypical brown spot with long size spot shown on water
bamboo.

NEBTFRERE

RIRFREIE i B KRG Btk B TIRRE  SSREBIR S
BB E o R T 2HE K WA Y 4 SR
(B —A) 5 TIEBA EMAICS409 ~ DIS12 ~ TCW196.2 ~ TCW196.3
FTKWS. 185y A f T8 i B4R - BUERSR (B =C0) - sk e
ZAERTE S RRRH BN E RS, > BRI TIR
EME > PR > WnEHAN 4 $ETE (8 2B) ; B
ZPL502 ~ ZPL503 ~ ZPL603 K. ZPL7052 43 f T 2/ ieik - &
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TLEGRE (B D) o Fbyik B /K AEEEE A A Rk 2 o R T T
HEARR % (B —E) -

i — 5 BREU/KAE 1 ORR B (9 7 1 37 1 o 2 17 A S A
2 GERBURA R BTN By o7 Ry STRIZRE > /3 Al A
H (rectangular hilum) ~ FLZERHE (papillate hilum) K B ZEAE Y
5 (B F~ G~ H) > 19AKREERF - 1402 0 5L
TRELLE AR B 3 > 1567-100 % ;5 SERESEIIEHE DAL 2SR
HIELEIER e > 557-100 % » EFHTCWI196. 26k 2 F 7 A0 &
By FLZERAE > DAFLZEIRAE B EAYCS409 ~ DI5S12 ~ TCW196.2 ~
TCW196.3 X TKWS. 1B #k » 37T & 24 EAR (B =B) - 13

o |

B~ SIRE/KARELEE AT SRR EEA R B R 2 47 AR TR AR - 47 8EE (A)
JKAEEL(B) 22 L& Bipolaris IRy A 0T 2 8 2 RE G 5HIR -
(C) R KIEEHRI T 2E MR © (D) M AE KT R
BEILEERIRER 5 (B) VT REImE L - Bk AT
FLEIRE S () AR (G) AZeik 5 () fEIHRhilum s -
EEBIR £10 um »

Fig. 2. Conidial morphology of Bipolaris isolates obtained from rice and
water bamboo brown spot. Conidia of Bipolaris isolates from (A)
rice and (B) water bamboo with usually slightly curved and fusoid.
(C) Some conidia from rice with long, slender and curved; (D) some
conidia from water bamboo with obclavate, straight or slightly curved;
(E) small number of conidia obtained from rice and water bamboo
are branched at the end. The hilum structure of conidia basal part of
Bipolaris spp. (F) rectangular; (G) papillate; (H) no hilum structure.
Bar = 10 um.
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PREZ AT EIR T > BRZPLO03E Ik > 43 A 70T -F A S3 %2 A58k
i HfaT 2R > MIEESH (B D) » E&RI2MEHRD
Sy AETITFEEE90-100 % 2 E AR - B30k E ikt
AR EZEE % 2 ZPL106 ~ ZPL404 K ZPLA0SEE #RHY 73 4 F - o
H3-10 DIEIA ARSI RS -

DERTFZRAEEE RS

H Bl RRER 2 W) 8 E (5 AL - A 1SORRE #R 73 A 7 7
T REEABipolarisEHIELEFAML - #E—25 B 1SOMRE PR T Pk EET 1
PRI &7 A F T HI R (length) ~ EE (width) K FRRHE# R
(number of distoseptate) » Frf 390k H /KR 2 B R 73 AR 7
TFRESN1222.64 (64.42) ~ 143.1 (115.45) um ~ BLEA7210.08
(13.03) ~ 27.74 (20.24) um ~ [EEEEES AL () ~ 12 (10) {# 5 32
PR E 25 B8 Z BRREY 7 A R 710 28.66 (69.21) ~ 137.8
(108.34) um ~ FLESMHA11.82 (17.09) ~ 26.67 (23.8) um ~ gL
HIHR2 (6) ~12 9) fil (R=) -

7K B AR B 22 AT B iR P 5 P B8 39k B3 28k Bipolaris
EPE - DARIE - W KPR SR R R T LRty i &5
SAFHIBE R D =~ 8 I E 7 EL oy 7l F564.48 % ~ 29.39 % ¢6.13
% » BESVEEE2 A HY BARAEL A EE93.847 - IR EAT2{E Rk &
RES 1 ERS (Fac 1) BIEE2 1 plifn (Fac 2) - ERB&S G5
Fif% > DI # % HFac 1 = length x 0.936 + width x 0.477 +
number of distoseptate x 0.911 ; Fac 2 = length x (-0.169) + width x
0.878 + number of distoseptate x (-0.286) ° HRIFFH—EpkMrat5r
BLEE  F pfrat oy s SR E e - oA aS IR As AR E W e £
ERIERI R BEE 52 - FERIAX ~ YHllE & | B AR
N (E=) -

F = LEET SR E RIS T KRG 925 & Bipolaris B R 2
AT TR
TABLE 3. Comparison of conidial characteristics of Bipolaris spp. from

published isolates and collected isolates used in the study

Source Length (um) Width (um) Number of Distoseptate
Oryza sativa 22.64-143.10  10.08 - 27.74 10.08 - 27.74
Zizania latifolia  28.66 - 137.80  11.82 - 26.67 11.82 - 26.67
B. oryzae a 35.00 - 170.00  11.00 - 17.00 11.00 - 17.00
B. zizaniae b 25.50 - 165.80  12.75-29.33 12.75 - 29.33
* Published by Drechsler (1934)
" Published by Nishikado (1929)
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Fig. 3. Two-dimension plot by principal component analysis of 71 isolates of
Bipolaris sp. in this study based on length, width and distoseptate. (@:
Isolates from rice, <: isolates from water bamboo).
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TABLE 4. Effect of light on sexual reproduction of Bipolaris spp.

Isolate Sexual reproduction
DI102 DI102
12 h light Dark 12 h light Dark
27PL201 +° +7¢ - —
ZPL204 - — — -
ZPL205 - - + -

 Isolates of ZPL204, ZPL205 and DJ102 belong to MAT-1 type, whereas
isolates of ZPL201 and ZPL1103 is MAT-2 type

® Ascomata formed with asci and ascospores

¢ No ascomata formed

¢ Only ascomata formed

DU~ 5[ /K RS B3E 1 A SRR 55 AL 955 2 Bipolaris spp. HA Mt AU ¥
BEAEZTHER - TEETEMT: (A) FERPHE ; (B) BDI.2
BACS404 B REC B A Y 58 (f oy TR N i 37 7 a2k -
4LEHETH) ; (C&D) FREERMZNERIR » (B) FERAEFES
AR > ELIERE > fHE e T E o LEBIR 10 um © EEFIR %10
um ©

Fig. 4. Ascomata, asci and ascospores formed after intercross fertilization. (A)
Ascomata on the PDA; (B) ascospore filiform, multiseptate, usually
coiled in a helix in the ascus; isolate BD9.2 and CS404 could mate
with each other and some ascomata without ascospore production (red
arrow); (C, D) asci are cylindric or obclavate; (E) ascospores. Bar =
10 um.
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F1.~ HEKIEBLEE A& BipolarisEIRA M AU O
TABLE 5. Intercross fertility test of Bipolaris spp. from rice and water
bamboo

Host Isolate Sexual reproduction

Oryza sativa Zizania latifolia

WP203  WP607 BD9-2  ZPL301 ZPLA401
CS105 - + — — —
CS401 - - - - -
CS404 — + + — +
CS406 - - - ND -
CS409 —
CS410 +
CS603 +
DJ508 - + — + -
WP112 + — + ND ND
Zizania latifolia  ZPL104 - - — + -

Oryza sativa

ZPL302 - - - - -
ZPL501 + + + + -
ZPL703 - - - - -

ZPL902 + + — - +

* Ascomata formed with asci and ascospores
" No ascomata formed

¢ Ascomata with or without asci forming

¢ No data

TREREE o PEREAEREEUR © 430k KFEBipolaris/E E RS W] B
KIEEEE AR - MR B 16.7-46.7 %E16.7-53.3 % -
PR BRI - 2 BB T 5118 th 2 B G Bl S
BIEBE (B A ~ D > BT E TS [AERBESNE T R s (B 7L
B~ 1)) BCEEM (BFHC ~ K) > DEE R E M AR SR 52
T BEFT 2 B2 WP302 ~ WP403 ~ WP602 K KS 147 2 #R > /KA
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L)

SIHkHESE (5 308 Bipolaris I (G112 0] F s fl 25 & > 18
F oo PKREEER Z RIS/ MR 13.3-40 % - ZF R BER 2 FEkRE
TOIR6.7-86.7 % » 25 HEBIRS L2 R EEL KRB R AL - B
At E REENERSMEERR (BHE - M) HEINER

o ([ 7F ~ N) s (872G ~ O) -
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o GRS ERBLB. oryzaefIHHIAREZEE99-100 % o FIH]
Clustal X 1.81HEFFELHE1598RB. oryzaeE PRINITS R FFY] - 15
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B F > DAVI B SERAfE K RG0S (3 BT AR BEAE % 2 Bipolaris spp. B FRATE
AR o AKREEIRR (A-D ~ [-L) B3 LA bR (E-H ~ M-P) R
KiE (A-H) 832 A% (1-P) EBR ELBEREHBEY Z BEEmR
(A~E~1-M) sMEHES® B~FJN) s#EH C-G K-
0) > VEEBIREFRPHE# O H-~ L P) - ELHIR Bl mm -

Fig. 5. Symptom of detached leaves of rice and water bamboo inoculated by
Bipolaris spp. (A-D, I-L) isolates from rice; (E-H, M-P) isolates from
water bamboo; (A-H) isolates inoculated on rice leaves; (I-P) isolates
inoculated on water bamboo leaves; (A, E, I, M) produced round to
oval black spot; (B, F, J, N) spot with yellow halo; (C, G, K, O) leaf
blight; (D, H, L, P) long lesion. Bar = 1 mm.
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Fig. 6. An ITS sequence-based tree generated by neighbor-joining method.
The outgroup i Alternaria alternata (AF071346).
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Fig. 7. A GPDH sequence-based tree generated by neighbor-joining method.
The outgroup is Alternaria alternata (AF081400).
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Bipolaris oryzae and B. zizaniae are the pathogens to cause
brown spot on rice (Oryza sativa) and water bamboo (Zizania

latifolia). Previous studies indicated that B. oryzae could be
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distinguished from B. zizaniae based on the hilum structure of
conidia basal part. To understand the relationship of Bipolaris spp.
causing brown spot on water bamboo and rice, the morphology,
cross fertility, pathogenicity and molecular characters of Bipolaris
spp. were analyzed. The observation of conidia indicated that
the Bipolaris spp. isolates from rice and water bamboo showed
similar morphology and rectangular hilum was the major type. The
cross fertility test confirmed that the isolates from rice or water
bamboo could mate successfully under light condition and produce
ascospores. The pathogenicity test demonstrated that the isolates
from rice or water bamboo could infect both with typical brown spot.
Molecular phylogenetic analyses showed that Bipolaris isolates from
rice or water bamboo formed a molecular group based on ITS (internal
transcribed spacer) region. The other side, the analysis of GPDH
(glycerol-3-phosphate dehydrogenase) sequence showed that isolates
from rice could be separated into two molecular groups and one
group isolates formed the same molecular group with isolates from
water bamboo. Phylogenic analyses demonstrated that the Bipolaris
spp. from rice or water bamboo were closely related to B. oryzae
from GenBank. Our results suggest that the Bipolaris spp. from rice

and water bamboo are same species of B. oryzae.

Keywords: rice, water bamboo, brown spot, molecular phylogeny



