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Identification of Botryosphaeria Plant Pathogenic Fungi Using

Morphological and Molecular Characteristics
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FI8UANNNINTN
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nane (4 lolwan) wazuzid (1 lelawan), Dothiorella mangiferae 31nwgaig (4 lolwian)
way Botryosphaeria anfs (15 lolwian) uwazkawidens (5 telaian) (@157199 1) wenlila

Wousgnd wazsiuliioamgdl 15 esenwaidea  uazain DNA 98931 Botryosphaeria
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o
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A1

57aNa Botryosphaeria  Ces. And De Npt wuuwsnszanseeinly sihwuiduanivig
Tsauannedvasiiniduliidonds sudwimefisnumanmssauisiuasmaiededign
va1e uisfauisodiiatefivlaensainianguieadvesiivuagindegiidiuvenn
vuadainnuinniidneasdusulalwilaglliuanionnsuuiedediv (Smith et al, 1996)
snguilneliislsafiafiddyvesiiavarsvin Wi fvsdueuda inasdamdauds
avnlsanai1 Tuganinu Tsauaamesuuddunazis Wasnuaneidlua Busume uaz
yravfavinliauliinng (Weaver, 1974; Brown and Britton, 1986; Britton et al.,1990;
Pusey, 1993; Parker and Sutton, 1993)

Tué’mmiﬁmumﬁmamﬂfjmfj ANYULNNFTUFIUINGIVBY Botryosphaeria %
Juszazduiuguuuldina (teleomorphic stage) fuazuansetudniesluusias species
wAanwenedugIuvess lussezduiuguuuldlding @namorphic  stage)  2wiAiw
wANAeiuNIN - 91 Botryosphaeria  fisgerduiuguuuldldine Usvana 18 wiln Jaegly
Class Coelomycetes TN Botryodiplodia (Sacc.) Sacc., Diplodia Fr., Dothiorella Sacc.,
Fusicoccum Corda, Lasiodiplodia Ellis & Everh., Macrophomina (Sacc.) Berl. & Voglino
way Sphaeropsis Sacc. é’wmmawﬂumjmﬁ%wﬂ@iwﬁ’mwié’wmzmwﬁmﬁ%ﬁﬁﬂwmg
deadauarindisiuinnidensagdnumsnsdugiuineveade Tullagduiliinnsld
Snuazmeduguineuasdnvusmetugnssuvesdeuldlunissuuniln Faivinling
ﬁﬂLLuﬂ%ﬁmﬁumﬂﬁmeﬂé’mLLazLLaJ'usfmms?Tu

muﬁé’fﬂﬁmamquf@qﬂszaqﬁmaﬂmamﬁ%’aLLazﬁmmLﬁamsﬁmumjﬁmm
31 Botryosphaeria Iﬂaﬁﬂmé’ﬂwmzmaé’mgm%wsnéuaqL%aLLazﬁﬂwwé’ﬂwmzwwqﬁuqﬂssu

vaanlagldmatianiediluana lunisudwenlusedu genus wag species

Feaniuns

gunsal

1. gUnsaliAusnedne Idun nsgaw gawanadia Uinnuell Auae nsslnsdafs
wag GPS

2. gunsaldmnumegiauis loun uiulddarusiegn nszaw

3. gunsalluviosufiAns 1duA slide cover slip UnAu  iudevasuvan
Tufialnu  szifes emudu

4. gsiaddmsu mount slide e lactophenol , lactic acid, shear’s sulution

5. answaiildun ansedildlunisande : asazansleioulaesranlss weosa
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6 a’lm'ﬁuﬁﬂmﬁ’mﬁ corn meal agar (CMA), potato dextrose agar (PDA)

7. gunsaliasesua laun 9uemsideatie vangusu dnnes U

i 14 !
IS A 4

8. Janaunsniduq TuesufUdms  laun dlewe ndetianudiu dausniioinies
1% [ £

wny  Wuau

9. ﬂéja\‘iﬂqamiﬂﬂ compound microscope Wag stereo microscope NIDUNADY
fnegUikay camera lucida dmTUIANINTIAINNABIRANTIAY
ad
B9

< o/ 1 I I .

1. WIUFAUITIWA0E 9 3ANTNAAAING Botryosphaeria

Aufegalsafivandiuvedlu aen wa Aa §1du  wagsnvesily annuvasUgnity
A 9 Tufinseaziden sl wwasiiu Tuiiu uasdnuareinisvedlse vemodneiiy
menszaunilsdeniud ldlugwatafin ussyvediegsadlundaaiumuby Wiewwni
= a dy v/ a wva LY [ Y 1 4 =] aa o =
Anwrllauazuendoarmnluresliinig wazdanuiegrsusvaaialiluiinsdamilsnieg
ANBIAAINEANTS NeUAdElsARY dinITeinuIN1se1snuINY NSATINTNEAT
2. N3ANW51 Botryosphaeria anduidulsa

2.1 M3fnwrsnilaenylaenss (Direct observation)
AnwanuaroINIsvaIaLuslsAkardLnaan v vedlastas AN LeaUasves

silAauilu meldndesganssmiuy stereo Tufindnwaizsing 9 THiduvansuvanidediu
19951 ¥ aves wiodureetusuess wnmsuudlad vdeldluiindaunstudiuinling
q venseadon uarlaviugewsu cover slip LAEATIANAN AN 9 vaeTnnelindas
ANIIAUKUY compound
flinvadesvosmuuudmuiivifulsaviinnanagmeldndesqansmiuuy
stereo uazilaleidoqudn limunuududndialiia moist chamber Ingthiaeg1siivan
valiluremnsidsadeiienidoudn Matuddisiiiulselivunssaunsesiidesinidouds
waznentdefisdeuduunszaunsoadielieruty uligaumgiiviesujoRing wiu 3-7
Fu MidiasuwnaudeniisSyeguutuduiivainsaaglindesganssaiuuy compound
Juiindnuwaiesing 9 Inundiung 9 1095 IaLI18NNAINNEDIRANTTAY

2.2 msﬁnmLs‘i"jaawqiﬂﬂ’ﬁu,ﬂnL%amﬂl,ﬁalﬁaﬁ%ﬁlﬁuiiﬂ (Tissue
transplanting)

YY) 1 = d' I a d' < 1 | c{' < 1 a

fnsag1eNelulsausnudusasnavasdluilulsawardiuunfvuinuseuna

2x2 HadWns Yinn1seeniiie lnewsdudruivatluaisazansnassend 5 wWesidus 1u
a1 5 W9 FUlAIA8NTEANYNTBINNIUNT LI T DA AULAIETN YT UFIUNYNIING
UUDIMNT half strength Potato Dextrose Agar (1/2 PDA) kag Malt Extract Agar (MEA) AiBs

ineldl aseptic condition  Unlilugamgivesdfinis Wunan 13 Ju avagidules
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elendesganssmiiuy stereo dnuateiduls (hyphal tip) Y8973 ey0oNININTud Y
WY 1NAIUUOINIT potato dextrose agar (PDA) Lﬁul”iﬁqmmﬁﬁawﬁﬂ’ams LSy
Fusmemnsideade warihlUfnuseandesvessiiiemssuunsiavessdell v
Shwaneiugalilugamgll 15 asraides

2.3 ANNANYAZYRUTIUUDINISTUAAN 9
1191 Botryosphaeria  Tiwonlau@esuue s %Potato Dextrose Agar,

Potato Dextrose Agar, Malt Extract Agar, Corn Meal Agar, Oat meal agar %39 water
U = L U U 1 dgl
agar Ineduiindnuwazag o aemeluil
JUNNSRIINITATYVDUTDTIVUDINTTUAFN ) TuaueImsiae e Juiin
a N v i ! & & & o @ .
duaslalatliuuuLarAIUAIN9IMNSIEEITD SIUVIINTAS19LINE (pigment)

3. N1IIMUNBUATY Botryosphaeria
- AnwguesdnunizvetesInelandesganssau stereo Wag compound
. v ¥/ . qe 1 = . 1
microscope lngnsaganuniziduly conidiophore waraUes wazAnwdnuazvesaloiuay
1AT9a5199U 9 V9931 1nen1s mount slide A8111138 shear’s solution
- Anwdnvaznsduguivevesdelann anvauzvsadule vun &
anwagvesaUes conidiophore & wu1n  AneleindesganssAuluy stereo war compound
Juitnuun §UTI9 A0 ke duiinnmmenaedmenIn Lagangn naIenaesganssa
2eARNIBU (Scanning Electron Microscope)
4. \UShwENENUSIILAZAI0E 19U
2 v P v a =~ Y
nusnikentalingamall 15 ssrwaiva waziushwlilu Culture
Collection wazinuseguwidlsafialiluifisduilsaiiy Andpeindnis  nquidelsaiiy
dinIdouazimuinisensnuriiy

5. nsigatnisialan
nsiigaunsiialsn laevinisugnidediuvesivy tneviunauwazlivinueg

agar 10 91 Wisuwsuiunsialsauvudiuilivgniemedtifedty wendeaingain
AukanioINTslse wWisuWeurliavessiamelsaldlunislgnive

6. NMIANIANWULNINUINTINVBIIT Botryosphaeria
6.1_n13Lw38431 Botryosphaeria

\88991 Botryosphaeria Uu®1%1s MEA (Malt extract agar) 41U 7-10 Tu &390
Tuldidudsendulovessudedusinisival PDB (Potato dextrose broth) USu16s 50
faaans Tu flask 250 Hadans U lUWEIAIELATRNVEIAUET 200 SOUADUNT Naannil

9 Y

Vol URANTs w7 T MARINTuT I U SaININTRIENTEAYNTailagiTe uax
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biwissensaneinireandewesesgadyyinia inudulesiuwiienaenwasiulii

QauMQil -20 BarwaLTEE Lo unarin DNA

6.2 A15anm DNA 31131

11151 Botryosphaeria o814108 5 genera 5 species 819ag 4 isolates AAUSAW

Aaunndl -20 asrwawea wans DNA Iagldisuea Crous wazaals (2000)

9 Y

6.3 n1aLiNUSUIUBY Internal Transcribed Spacer laglginatin PCR

111 DNA vessinenldlude 13.2.3 wwh PCR Taeldlnsaes 1TS1
(5’TTTCCGTAGGTGAACCTGC3’) way ITS4 (5’ TCCTCCGCTTATTGATATGC)

- duAsevia primer ITS1 Wag ITS4 WBINTELUIHIUE9 rDNA

Tut29 1TS1-5.85 rDNA-ITS2-26SrDNA

~ 11 DNA vessanualude 13.2.3 1uiiuuSunaues rONA Tutha
ITS1-5.85 rDNA-ITS2-26S1DNA Tagldelnsiues TS1 uay 1TS4 7735 PCR Usenausae

dunausall
10X PCR buffer
25 mM MgCl,
10 mM dNTP
Insiues ITS1 (50 fAlalua / lulasans)
Inswes IS4 (50 Alalua / lulasang)
Taq DNA Polymerase (5 gilo / lalaséng)
dnduilesinige
asazany DNA (50 wilundu / lulasdng)

J3USU9S

6 lulpsans

3 lulpsans

1 lulasang

1 lulasdns

1 lulasang
0.25 lulasdns
28.75 lulasans
10 lulasdns

50 lulmsans

- dmwes B-tubulin duiiuUSunalagldelnsiues Bt2a way Bt2b

(%

YATUNAUNIVUANELRUERFIUALUNEEA PCR 9U1A 0.2 1a3ans “adnuuul

viaon PCR it uaTaiiny3ina DNA Tasflisounsvinuiisen (Slippers et al, 2004) fail

[

94 IALTALTYE 5 W 1 50U
94 A TALTYE 1 W19 50 W 30 99U
52 99ANYALTYE 2 W

72 asAwaLTYE 1 W9l

72 eAwaLTYd 5 W 159U
4 peAgaLTd hold

6.4 NNSIASILNUBIAULUAVDIEU [TS1-5.8SrDNA-ITS2-26SrDNA

57%/47%0\1@4’!%3@%11[7%’!?[1@ ééé 4%%73@??11‘/%%77777@7%77%/

@ NSNANIMSNENS



Ynandaiildainde 13.2.3 unsaadaseiinadig electrophoresis Ul 1% agarose
gel Tu 0.5XTBE buffer Inasinuau DNA fduguthune aeld UV transilluminator  1ag
1935904 Slippers wazaaz (2004)

6.5 NSUSHULNEUAIAULIAVDITUNUNLNAN W17 9VLA

nsiSeuiisuduuaresguimhundnvimunllinseidiouiisuivgiudeys
niisneaueglu GenBank lugasdrduiua 15 ITS rDNA uaz 15 B-tubulin Fudusilungy
Botryosphaeria Iagtnuniu3suiisuiinsieinuduiusuagnisitniuin1saieg PAUP

(Phylogenetic Analysis Using Parsimony) version 4.0b8 1ag Swofford (2000)

auazaauil
180 Budiu - Augn
Ma1AN 2553 — Mg 2556
a0l - WVAITYEITUYIA

- LLU@G‘U@JﬂﬁWU@QLﬂHW’iﬂi

v

- osfuRnisnquauinenlula nguidelsaieg

o w

AUNIVUNAUINITDITNVINY  NTUIBVINITHNBAT
NALAZITUNANITNAADY

1. WNUsAUsWARE9LsANYTIAARNTY Botryosphaeria
NaN13ETINTIUTILLAN U A NMnLsAiYTANINTY  Botryosphaeria 1@

faglsaiiviavan 26 feene  nievievan 6 wia  luderdadunanes N3Ny

a =

NS aslens) Wedlvnd vays uasusy  wAsTIvENN wesys Unusll UseaduAstus

ﬁe

swes TWYS  anauAs aunsUTING ENVSANAT ANNTASATIY uay aluvi Maogslsadivd

sumlifamnindnylures fiRinstaemsinumandedeivlasass n1svh moist

chamber waglpeisnsuensanideideivdidiulse

wiglans As (@dfugn) FUNYS 51UYT aNTANAT AUNTANATIY
3804 @YVIUIINIG NFIVN UATIITELN

Weslul uasUgY

wiglans Ha (HaLn) JuNYS 579Y3 aynsanas Unusil
a0 Ha (KAL) FJunys

iU 1ty (Fuiiten) UseaIUASTUS AT I¥EN

e N a1u (0n13enelva)  wAsIIdEn Funys vaus asgans
Uz Ha (Famai) ALTINTT JUNYT 52809 2BTUNT
naey Ha (Famai) gloviy Munanys insus Unusii
Ukl a1u (ensenslva)  anauns
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2. N3AN®I51 Botryosphaeria andquiidulsa wagn1sanuunvia
NANNNSANYILENIANINUA 37 tolatan wazikunviadinlngfneIdnwuenIg

[

g WINeNduwunlas) Lasiodiplodia theobromae a1ngiann (2 lolwian) agu (2 lolwian)

&3

1244 (4 Telwian) nade (4 Telwian) wazuzwin (1 lelwian), Dothiorella mangiferae a0
w3 (@ leleian) uaw Botryosphaeria 91nAs (15 lolaian) waznaudasiang (5 lolaian)
(M3 1) uerlldideusant wosfulifigumnd 15 oswnwadea ieAnwinissuunyda
voudelusesu species wagfnwiaruduiudmeiusnssuvendesely uazinegnauilsn
fofuliAfssausafivi nauidelsaiiy Andsarindnis
3. n13ann DNA anndulevass,

nnsinduleess Botryosphaeria shuan 10 lolaan wadn DNA lag3gnisd
Faulanandsnisves Crous et al. (2000) lovinnnsnsavaeuysann DNA fe3snis
agarose gel electrophoresis WudmﬂiaiémawuaqsmﬁﬂgLLmJ DNA daiau lnailssuliieu
fuuau DNA 31nsg1u LAusnw DNA fadaldlifiguvgll 20 esrwaidea iothuia

USunauwazfnwianuduiusnisiugnssuseuiisuiuanvauensdugnineweseseld

dsunan1snaaaLazAugin
HANITIUTILATNUMBENanLsATYAina1ns Botryosphaeria lisagalsa

flwvianun 26 Fegn Mnfiwiianun 6 olin wanmsAnwLensldmuasiu 37 lely
LA wazsmunviiadelnefnudnunsmaduguinersuunld Lasiodiplodia
theobromae naan (2 lolaian) agu (2 lelwian)  ugsi (@ lelwan) nany (@ lolwan)
wazuzian (1 lolwawn), Dothiorella mangiferae  anuza (4  lolwian) uaz
Botryosphaeria a1nas (15 lelaan) wazmauiafans (5 lelaan) (s 1) wenliléide
U3avs wazfulifigumgil 15 ssmuwailos wavaia DNA 9931 Botryosphaeria $1uau
10 Tolwiam 1iusnwn DNA Vilgamnd -20 esmiwaidea ileAnunmsduunvinveadolu
52U species wazAnwiaTwduiusve Wugnssuveadesely wardnifuiiesaurilsadiy

1 L S S A 0O Y av W

Plunissuailsaien nauddslsaiy fndearsnanis d1dnIdenmuInIsansnuie NSy

q

AVINITAYNT
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AANUIN

M13199 1: ¥AveAYANUALIAVLUNYDIAEAIN 9 SENINRBUARIAY 2553 — WWaufueney

2555

siinvate Ny druvasividulsa
Botryosphaeria WAIANT A (F1huan)
Botryosphaeria wAsang A (Walin)
Lasiodliplodia theobromae Tanp Ha (Nak)
Lasiodiplodia theobromae 24U S (Fuiien)
Lasiodiplodia theobromae AEZ oK adu (en15819lua)
Dothiorella mangiferae AESUPN Na (Fawai)
Lasiodiplodia theobromae nane Ne (‘flg’mal,m)
Lasiodiplodia theobromae 1zl afu (81n1581911a)
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