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Identification of fungal pathogen causing charcoal rot disease of Mung
Bean and infection to economically important plants
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ABSTRACT: Charcoal rot disease affects to mung bean product and quality in Thailand. The fungal pathogen infects
mung bean all growth stages from seedling to harvesting. Moreover, it can survive in the soil for a long period of
time. The aims of this research were to identify the fungal pathogen causing charcoal rot of mung bean and to
investigate aggressiveness on other economically important plants. Twenty-six isolates of the pathogen collected
from 6 areas in Chai Nat, Uthai Thani, Nakhon Sawan, Lopburi, Phetchabun and Nan provinces. Morphological and
colony characteristics were investigated, then all isolates were grouped into 5 groups. Representative isolates of
each group were considered using molecular technique. Identification was based on sequencing of ITS region (ITS1-
5.85-TS2) and TEFl-alpha contained sequences approximately 800 and 900 bp, respectively, then identified as
Macrophomina phaseolina. Pathogenicity test on 5 different economically plant crops such as mungbean cv. Chai Nat
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72, peanuts cv. Thainan, cowpea black grain cv. Ubon Ratchathani, waxy corn cv. Big white 852 F1 and black sesame
cv. Ubon Ratchathani 3 were examined using unwounded inoculation by M. phaseolina NAN203 on seed coat and
root. Diseased symptoms occurred on all crops, similarly. Stem and root lesions first appeared water soaked but
then turn a dull light brown with senesced leaves still attached to the plants, later turn to be dark brown necrotic
symptom. The infected plants wilted and the fungus rapidly colonized the remaining tissues. The dead tissues turned
black as microsclerotia were abundantly produced. This research indicated ageressiveness of the single funsus, M.
phaseolina which can infect various hosts, it is very crucial to develop disease management program in the field,
absolutely.

Keywords: economically plants; Macrophomina phaseolina, identification; host
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Wazuulas (climate change) shlwlsnfivursiadaruguusafismniuluanwermaiifgungiias lsnfiAndunelman
audenefudndealdiduszerdunduazsvozduln fie Tsmuindn (charcoal rot) WAna 831 Macrophomina
anmuwandoufingandemaaigivlavendoswiing Aogumgfifige Usenn 28-30°C (Smith and Wyllie., 1999:
Radwan et al., 2014) LLazmm%ﬂuﬁuﬁi‘ﬁ (Dhingra and Sinclair., 1978; Manici et al., 1995; Saleh et al., 2010) Lffa‘dgﬂ
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MAINYANVIRUGNIIIVONTOT M. phaseolina amglsnnindives i1 fhdas nszisu wagnadouuns taglddnuarma
dugruinerswudumaidaendilaiana (TS region, TEF1-alpha, ACT, TUB uag CAL) wudramsaduund o M
phaseolina 89nan M. pseudophaseolina \§ogedatau uonaniilusuiseves $ien (Toyadium) I@suunidos
Fusarium incarmatum §U F. equiseti\iiaifinuSunaanswugnssuuina ITS wagiiasizvauiandlelns tunads
phylogenetic tree wuillannsasiuunides 2 ad3deenainiuld sdrslsinudewdeuundnuiuiiom TEF1-alpha
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PNNNENTIRUILRUINTDI1 Macrophomina ansnsainyatedalavanevila wavas19nnudenesenanan

FunwnsnsdnUgnitasegiavaneriinriuiuiuiivnseQand nquszasdlun1sideadsiliveduuniosanvnlsamueas
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osaumglsn niiuiiugndaudedludmindoum giiestdl unsarssd any3 mwsysal wastu danuenidesiainlse
Fe38ns tissue transplanting Inedatudiuresdudafiuansornisvedsavuiauszanns 0.5 x 0.5 . sifoudinniiuia
#awansazane sodium hypochlorite aududiy 3% wiu 5 wit Mniadadeinduiiiiunisilende 12 ads uliust
Fronsgauiivgiiiiunisiesinge thlunsuuemns water agar (WA) Unlédiuas near UV aduiin 12 $9lus flgamgil 25°C
WJuaan 2 Ju ﬁﬂL%@iﬂﬁU’?qwﬁ(ﬁ’w hyphal tip method (Narayanasamy, 2001) Lgﬁwumm'ﬁ potato dextrose agar
(PDA) Uldiuas near UV aduiin 12 dlus figaumndl 25°C lunan 7 $u mndufuidosiiusavduuems potato carrot
agar (PCA) figaumadl 14°C wioltlunsnwsioly
nsAnudnuuseduguingveadonaug

\Asadoramguuang PDA Uslduas near UV aduiln 12 42l figaungdi 25°C iusvesinan 7 fu naaeu
Snvauzedalad vindunssdunsadualeiieslasnmsndunGeuiiumsiendeuusg v potato dextrose agar
(v4PDA) Usniiolduas near UV aduiln 12 lus figaungd 25°C iuinan 15-20 Su avaaousUiuassunavasayaditon
anvnneldndesanssminuuldias (compound microscope) fifndsens 10 - 100 w1 Mntuswunidosannain
miﬁﬂm*ﬁ'ayjaﬁugmLﬁUUﬁUMﬁdﬁa The Coelomycetes: Fungi Imperfecti with Pycnidia, Acervuli and Stromata (Sutton,
1980)
nsafinRdue nMsiinysnafidue msdnneidduiionalelund wazdnsziarmduiug

Bonshunuvesdenannmesisay 1 leluan vndnvazvedeladin 5 uuu Aldnnmsinundnuasnsdugu
e wawidonuiuidinnnn 2 lelsan faraveiuuomadsade POA Heauderauvmuuomnadsade PDA Uxldua
near UV aduiia 12 2Tus flgnmgfl 25°C iuszewinan 3 Ju aniduld cork borer sumduriugusnans 0.6 su. 1ane
Usnameuvedlalad udr81uatemsman spezieller nahrstoffamer broth (SNB) inluwwgdaeLa3 a4 rotary shaker 7
ATINEITOU 160 saU/UTl gaumgiivies WWuszeziian 3 Ju nseudulemensyaunses (Whatman No.1) afinfduen1uds
483 Pongpisutta et. al. (2013) way Zimand et. al. (1994) Tnsumdulesudululasiaumas a1ndumdalusiudae
proteinase K haz@1582a818 phenol chloroform isoamyl alcohol (PCl) Vfﬂm'imﬂmﬂaumiwuuqmimﬁ’w absolute
alcohol uazdemznaumiBuade 70% ethanol anntuldeslius Tng air drying method W 20-30 Wit iRwEsavane

a

IXTE buffer (10 mM Tris-HCL, 1mM EDTA, pH 8.0) U331915 60 pl iileavansmzney wagtfuflgumgll -20°C wielddmiu
nsenwsiely

nsuiinUSunaEnugnssusemada polymerase chain reaction (PCR) Tnsendunuanunsaveansduiuves
Insiweosusian internal transcribed spacer (ITS1-5.85-ITS2) Way translation elongation factor 1-alpha (TEF1-alpha) #i9
7137 Table 1 vhmsisdeumduedosamududu 2 pl wauasvihuiAsen (master mix) dwsunsiases master mix i

wandly Table 2
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Table 1 List of primers and their nucleotide sequences for analysis and identification

Gene/ region Primer Sequence (5’-3") Ta(®C)  References

TS4 TCC TCC GCT TAT TGA TAT GC
ITS region 56 White et al. (1990)

TS5 GGA AGT AAA AGT CGT AAC AAG G

EF1-728F CAT CGA GTT CGA GAA GG Carbone and Kohn. (1999)
TEF1-alpha 55.4

EF2R AGC ATG TTG TCG CCG TTG AAG Jacobs et al. (2004)

Table 2 Configuration of master mix for PCR

Element Concentration Final concentration Volume/1 reaction (ul)

1. DNA template 25 ul 2 ul 2.0
2. Sterile dH,0 - - 14.2
3. 7Taqg buffer 10X 1X 2.5
4. Mg** 10X 1X 25
5. dNTPs 1 mM 0.04 mM 1.2
6. Forward primer 10 uM 400 nM 1.2
7. Reverse primer 10 M 400 nM 1.2
8. 7ag polymerase 5 U/ul 05U 0.2

Total 25.0

ihiegratuedosnugugangisnluii (Thermal cycler) Tnsstsszuudall pre-denature figaimgdi 94°C 1Ty
a1 2 Uil denature figaungd 94°C LHuiaan 30 3unfl dau annealing Sufiauuanenstuseninsuiion TS uazdu
TEF1-alpha fidiesldgaumnil 56 wag 55.6°C auddy (Table 1) Tagldnan 30 Funft uay extension Agumgdl 72°C 1Ty
a1 1.30 wfl iUFATeeAY 35 50U uarUfATensouaaving (final extension) figamgdl 72°C 1uiaan 10 undl 11
nanAyues PCR (PCR product) TUusnaunlaeldis agarose gel electrophoresis Ui 1.2% agarose gel i 1XTBE buffer
T¥nszualnin 80 Taad Sufinnisiiauay PCR product nnelduas UV Ineia3 e Gel Documentation a1nwusi PCR
product d33taszsidduianalelndfius¥yn 1% Base laboratories Uszinannaide idoyadilduussuiisuiy
§1u90 3,897n GenBank ¥®3 National Center for Biotechnology Information (NCBI) AaulUsunsy BLASTN
https://blast.ncbi.nlm.nih. gov/Blast.cgi" LazAnwianudunus vead 051 lnonisadna phylogenetic tree #1175
maximum parsimony iAoy (Bootstrap value) L¥i1AU 1,000 faelUsinsu MEGA version 7.0 (Kumar et. al,,
2016)
AsnagauANaINIsalunisne liinialsalunvendeviinnig 9

MnnsnnaouanuguksslunsioliAalsaduiivread esanunits 26 lelaian 1oty idonidon M
phaseolina NAN 203 fianmuusigean nadeuarmatusolunsfalsaduiivordeiomn 5 4in Tiu dadoaiugdoum
72 frdaviugnmidug 2 Suidadiusauasionil dnlwedrundegnuasiusinlai 852 F1 uasadiiugguasvend
3 Tnevarouruiias) M phaseoling NAN 203 Ta3aiuue1nns PDA 01y 3 u 14 cork borer sundusUAuENa"3 0.6

3. 11gvaulalall 1 mycelial disc Wldlunsugnidie lnsuusnsmegeununisidivhatevesdesendu 2 szey fe
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szznewsen (pre-emergence) Uanfiwnaaeulundosmatafinawin 10 x 14 x 2.5 gunuudaiugsiuam 6 wie/
naas ntuth mycelial disc $1uau 1 Tu/iuda Meuinalndifesiumde naudefufiiunsieinge uazsnlig

svugndssen (post-emergence) Ugnitavmasuusiazalalundsmanainuuiaiisafulaglinssawiivyiisuns
duhdessufesudldlundeswanadin wildielianutu Nuudaiugsu 6 wis/ndes Nendosiisnaasuliiiu
a1 7 $u ausinsen antudgnidesanivinge mycelial disc $1uau 1 FuAnda Maluinasn [Waufidunsiahde
nav wdsadlsi

Suiindnuarenmsvedse vimnugnidesais 21 fuwaziisnin wieawendonduniisnisfigailsaves

Koch’s postulation tiiedudufisanuanunsalunsduiiosannlsa

nan1sAnYILAZINTal
LLEJﬂL%’E]i’]ﬁ’]LMG!
nmsuendeTanguesiadefiuanoinisuuis wardidui funadihaadud wumsadia microsclerotium U3kans
N Iuﬁuﬁﬂqnﬁaﬁmﬁﬁﬁm 5 fanfe wudranansaueniBenawglaliiaan 26 Tolsan Tnsudadudonanvman
FJandadyuin (CNT) @vies1il (UT) uasadssa (NSN) awy3 (LRI) twysysel (PNB) uazyu (NAN) 31191 1 (CNT101), 8
(UTI101, UTI102, UTI103, UTI203, UTI301, UTI302, UTI402 hag UTI403), 5 (NSN101, NSN103, NSN104, NSN301 way
NSN502), 2 (LRI101 wag LRI102), 8 (PNB201, PNB202, PNB301, PNB304, PNB501, PNB502, PNB503 ez PNB504) Lag 2
(NAN101, NAN203) lelgian aua1iu
miﬁnmé’nwmsmaé’mgwﬁmwmL?}'asqmms;

fmﬂmaﬁﬂmé’ﬂwmwwé’mgmiwstau%amﬁga 26 lelovan Maseyuuemns PDA wulusees 1 - 2 Yu \Wem
waniiidnvazvedalall adreadaiu feadaduleduniaiyuisuuuimtiens desmdnisundune 4 Su dnns
st dudulednuaslalafuarAunnsatu Tnsanunsoudsoonléidu 5 ngu il ndu 1 TeladAdenemm Winussuuy
Awthes veulaladSeuduleduniadeausnon s 11 lelwan (Figure 1A) ngudl 2 Taladdmda Usiannan
Taladidulowisuluduimiems veulaladasiaduleduifiswivumaiynainidmine s sadafuwuunay 9
$1uau 8 lelowan (Figure 1B) nguil 3 teladdnied asaduledurim WiyanRmte s veulalatiseu wiledn

L

Afuiuuvady q $1uau 3 lelwan (Figure 10) ngwil 4 lalafifidnuaadetungud 3 nunsaaduledvniwniuum
WIgNRmTems widnissamivenduledeudiuwiy veulalaiiseuaiaduledin fei $1uu 3 lelwan (Figure
1D) waznguil 5 teladasuduledierusnondam WigganRanthe s veulalatisevasiuduleddeaugnan 91wy
1 lelwan (Figure 1E) dwsudnuaslalaiiliiae1ms (reverse) nunfidmdivluynleleian
dlenmnaounielindesansae nudossis 26 loluan fmsadesddsznauiindiondsiu tneynleluaniinig
a¥14 microsclerotia Aifsmun 138U Aumiaiduied gUs1eRaud globose fis oval YuIA 78.30-95.88 x 106.93-144.97
lulasiums (Figure 1F) numsa¥sduveneivuuuliendomaiiionin pycnidium 5U379 globose wifanun 3 ostiole tUu
LUU non-papillate (Figure 1G) nelua$ns conidiogenous cell la Lifid mifniou F3U519 gruvesduvateisen
(lageniform) fis3Us1emaulunimsanszuen (subcylindrical) (Figure 1H) @319adas (spore) ADUT198INUNDIMNT PDA
sniulelotan LRIT01 wag CNT101 anansnadaatesuuemns PDA Unlduas near UV adufln 12 lus figaumgil 25°C
Huan 15-20 Yu dwsunsadsavediu wu 23Uk Ae microconidia # 1 wad Ta Lifid afsunauazideu Snonlui
(guttulate) 3U319nau (spherical) 3 (ellipsoid) fadidnuaznse (straight) YuIn 6.53-7.37 x 8.53-9.24 lulasiuns uay
macroconidia filwaditen T Wifid w1 oy Snemirfurumdnnieluades sUsa ellipsoid Seguinssdmiuguled

drugunavwRaIulaening (obovoid) YA 6.99-7.63 x 18.62-21.35 lulasiums (Figure 11) aznuwiuilonlagsauales
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(Figure 1J) tazfmuunutiionadiesensausnaauUaevesalss (apical mucoid appendages) danwaugla (Figure 1K)
mﬂé’ﬂwmsm&é’mgm?wsnsuam.%ai’la’nmﬁmﬁn annsasuunidosuldiiudon Macrophomina phaseolina lngvin
ﬂﬂiLU%‘BULﬁﬂU%ayjaﬁnﬂMﬁ'ﬁﬁa The Coelomycetes: Fungi Imperfecti with Pycnidia, Acervuli and Stromata (Sutton,
1980)

PMNHANINARBINUINTDI M. phaseolina Sidnwazvedalaiiiinannmans Tnevluududesdnaratinillalaid
uanAetuatld udvanmuanden fivends slufadelunaisadonlussduiosufoinisiuinauuansig
(variation) wenannifimsinudnuasnsdauguinewentesluiiverdueiindu satpathi and Gohel (2018) s uunide
31 M. phaseolina awvglsafuuaznuimesnlulssmeduie wuindosiuenlds lelsian fdnuusedaladunnds
i é’?ﬂLLm’L’«a'%zyswuuﬁmﬁwmmiwﬁaLﬁzy,w“wﬂmﬁwmmi nieuiTeves Huda-Shakirah et. al. (2019) flusnide M.
phaseolina nAUNSUNES Lazwaundsiudalulszmaniade nulaladasradulodnwugsadiiuwiu & i1 dum

w1 uDeEReuznen wazuslelaanduleiinisdasnrsudnaies Wuduy

Figure 1 Morphological characteristics of Macrophomina isolated from charcoal rot of mungbean on PDA after 4
days of incubation (A-E) 5 colony types, (F) microsclerotia, (G) pycnidia, (H) conidiogenous cells, (1)
microconidia and (J) macroconidia with mucous sheath and (K) macroconidia with apical mucoid

appendages (arrows).

v a g a o) a o0 ¥ a o ¢ a ¢ v v g

nsafafdue Msiuaaeue Mlnnsdinuiiaglelng uasdinnianuduius
Wostanwwalsa $1uau 7 Tolaan Tewn LRIT01, NSN101, PBN201, UTI102, PBN101, UTI402 uaz CNT101 Fadu
fununmMfsidentaeaduanuuanwesdnuuglalalivaznisasisadasuuemns PDA Wethinfnwideyanisen

Tuana wudmdsnisadafduedeslafueanududulszaia 100 ng linunsuuleuvedlusiuiare1sidwe e



KHON KAEN AGRICUL TURE JOURNAL 50 (4): 959-971 (2022)./doi:10.14456/kaj.2022.xx 965

‘Lfﬂ,‘uLﬁ'm?mmmwﬁ”uﬁqﬂiim?um ITS1-5.85-ITS2 Wag TEFl-alpha WUI1MAIN15ASIAEBUA 8IS agarose gel
electrophoresis T#liau PCR product auauszual 800 ag 900 bp Aua1au

Mnmsliszidsuiaadlelnduing T51-5 851152 Wisuiisudoyalugiutoya GenBank wuindosanve
Tsarie 7 lelaian fnnumileuduides M phaseoling wax M. pseudophaseoling wiifu 99 — 100 % identity wiovinns
a¥raunugfiiTauinisanudusius (phylogenetic tree) wuindoswia 7 lolwian gnineglunguidertuiuidon m
phaseolina HND36 wag MpOc01 waresot/lunau M. pseudophaseolina Por-Lea, CDA1111 Uag CPC21528 fA1A
ariuwinu 67% uenaniidausneenainidiost M phaseoling lelsan PKS10 (Amnsidasiumingy 99%) sendlsfimmamn
lelgianuunaeonain out group (Lasiodjplodia theobromae MAz111 Wag Fusarium oxysporum KKK20) 8814%aLau
(Figure 2)

A isolate LRI101
A isolate NSN101
A isolate PNB101
A isolate UTI102
A isolate PNB201

67| A isolate UTI402 M. phaseolina

Ances TRy M. pseudophaseolina
Macrophomina phaseolna HND36

Macrophomina phaseolina MpOcO01
Macrophomina pseudophaseolna Por-Lea
Macrophomina pseudophaseolina CDA 1111
Macrophomina pseudophaseolina CPC 21528

- Macrophomina phaseolina PKS10

Lasiodiplodia theobromae Maz111

Fusarium oxysporum KKK 20

Out group

| |
0.02

Figure 2 Maximum parsimony phylogenetic tree of the ITS1-5.8s-ITS5 sequences. A bootstrap analysis was performed

with 1,000 repetitions with MEGA version 7 software.

dmuUiion TEFL-alpha wuidleiisudieudugudiesa GenBank aunsaduunides i 7 lelsan 1Hdudes m
phaseolina fienananniiowyinfu 99.09 - 100.00% nsasNugil phylogenetic tree nultlinagennfediufe o
599t 7 lelaian gﬂi’fm&ﬂuﬂdmﬁmﬁ’uﬁ’uﬁam M. phaseolina CDA1086, gi way CMM3650 Tnedliainuideiuintu 99%
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Figure 3 Maximum parsimony phylogenetic tree of the TEF1-alpha sequences. A bootstrap analysis was performed

with 1,000 repetitions with MEGA version 7 software.
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Figure 4 Charcoal rot symptom on host seedlings showing reddish brown discoloration and black streaks (arrows on
A-E) after 21 days of inoculation which inoculated with mycelial disc of Macrophomina phaseolina NAN203
(A) Mungbean cv. Chai Nat 72, (B) Cowpea black grain cv. Ubon Ratchathani, (C) Black sesame cv. Ubon
Ratchathani 3, (D) Waxy Corn cv. Big white 852 F1, (E) Peanuts cv. Thainan 9 and (F) microsclerotia (arrows).
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