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Abstract
Banana leaf spot is an important disease on the production of banana cv. Kluai Khai for export in
eastern region of Thailand. It causes a significant reduction in either standard-fruit size for export or weight
loss. Furthermore, it also affects health of the growers due to the continue use a lot of fungicide for controlling
the disease for long periods of time. Unfortunately, to recent times, there has been far too little study on
this disease in Thailand. This research aims to study on infection of the causal fungus and its conidial
germination. It also focuses on identification of the pathogen by molecular technique. The causal agent

was isolated from diseased leaves harvested from 3 banana growing areas: Chanthaburi, Trat and Rayong
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provinces. The result revealed that the plant pathogenic fungus, Corynespora sp. isolate SJ1 was obtained.
This pathogen infected the leaf tissues and expressed the tiny spot symptoms within 3 days after inoculation.
The lesions later expanded and exhibited yellow haloes surrounding the spots, subsequently the necrotic
areas were exposed after 7 days after inoculation. Additionally, conidial germination of the pathogen was
assayed. The results showed that conidia could germinate within a 1-hour period on PDA. The best infection
on banana leaf by the pathogen was observed at the minimum conidial density of 2,400 conidia/cm’. The
infection of pathogen on plant tissue was prevalent at the abaxial surface of the leaf. Moreover, identification
of the pathogen by nucleotide sequencing analysis of DNA-ITS region was determined. It was shown that
the PCR product of Corynespora sp. isolate SJ1 was 590 base pairs, and it was similar to Corynespora
torulosa strain CPC15989 (Accession no. KF777154.1) and Corynespora cassiicola (Accession no.
GQ407100.1) with 99% identity. Phylogenetic tree analysis and morphological study of this pathogen were
also investigated. The result showed that Corynespora sp. isolate SJ1 was identified as Corynespora
tforulosa. The knowledge obtained from this study will be useful for investigation of leaf spot disease of

banana for future research.

Keywords: banana leaf spot, spore germination, fungal identification, phylogenetic tree
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5. fi'\LLumjﬁmmL?T'aiﬁﬁqzl?a%'%ﬁumqa

ns&fn DNA 28413851

“Ll’nL%mﬂfﬂisnmwﬁriﬂiﬁlﬁmimmﬁwLLunmﬁmé’wmﬂﬁﬂ%q‘Emmq@ Tneinnnsaiin DNA veadesnds
Uszgnsfainisnnsaes Alexander et al. (2007) Toeideadanlue s Malt Broth luanmiagifluinan 2-3
Fu anniiuldidulenda 100 Dadniu aslunaeAtuAenn 1.5 Ta3ART HNA178ZaNET 1 (Solution 1)
1lsznausiag 0.1M NaCl 0.2M sucrose 0.01M EDTA waz 0.03M Tris-HCI 1531157 200 lulasamns uadule
Foeuawanadn (polypropylene pestle) AIFNANTATANET 2 (Solution 2) Fatls¥nevdng 50mM Tris-HCI
50mM EDTA uaz 2.5% SDS 15anms 200 lulasans anifurinigruunil 65 asrnizaidag hinan 30
FuaNTaTANET 3 (Solution 3) Usznausiag potassium acetate waz acetic acid 13u1m7 192 lulasans waz
@13 chloroform:isoamyl alcohol (24:1) U3u1ms 200 lulasans nanuaeanaylilun LaztivaeatiuReR
AYINLFY 14,000 $aUFEUIT W 15 W7 @Wnﬁu@mmwwxmuhﬂ?mm 450 lulasans ldluvaanludawn
1.5 HARART LANAIIAZANE isopropanol ifudn 13u1n7 450 Tadans wanuaaandullun e Wdungudi
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1w mansazane ethyl alcohol #19 uazislsinenes DNA 'lwmmﬂum‘émuﬁﬁqmmﬁﬁm antuazane
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(species) fuguiayadiuiadaldinider)
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mmml,l,ﬂﬂiﬁl,%ﬂﬁ‘lum@ Corynespora sp. telaan SJ1 ImﬂL%@mﬁﬁnwmxmm?mmmLﬁu‘l,ﬂuumm@
potato dextrose agar (PDA) Fhudvinpnaeum Wuladniles (Figure 1A) alasiigiliaadnanssues uay
flannavesaiefivini 18.8:2.6 x 56.4115.7 lunseu laaiadfiguasiauialvindnd i waziium
ﬁgmq:z’q’q inAiulARsaia protruding hilum Iéeginedaan AasetnenGen Ad Suvfuuy pseudoseptum
(Figure 1B) %'m@mﬂﬁmﬁ"‘umimﬂmuﬁﬂwmxﬁmﬂm‘%wmmmL%mﬂumq@ﬁmzﬁmmmwaﬁmw LAY
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Figure 1 Morphological characteristics of Corynespora sp. isolate SJ1, causing agent of leaf spot disease
on banana cv. Kluai Khai. (A) Colony morphology on PDA at 25°C for 7 days. (B) Characteristics

of conidia.
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apAneuazLINgeuaudmaeset et ey Inadiduiguinasunaiseanns 23.7 Hadwns (Figure 2) uay
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lugq9 (Barthe et al., 2006; Dixon et al. 2009; Déon et al., 2014)
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Figure 2 Lesion diameter on detached leaf of banana cv. Kluai Khai by agar disc inoculation of
Corynespora sp. isolate SJ1, incubated at room temperature (25-32°C) for different periods of

time. Bars represent standard deviations of the mean.

3. Anmmsdvinasaraadasaimglse

annmsniuaLlefuanuaetaasiian Corynespora sp. lalaian SJ1 AiRaMULLL 600 1,200 2,400
LAz 3,600 mﬂmmmm\imummmmuumﬂﬂmﬂmmﬂh waztaifunan 72 9ol W desminliiia
mimmmmnmm AmnunuiungaT 2,400 alessemeamuRnas JaieliiansRndeie 81 wesidud
(Figure 3) Foriu AvldaLlafresdanisziumumnuiudonadndwiulgndenundaglaveively (adaxal
surface) uaziieslu (abaxial surface) LWfaﬂmzmm’mmman’luﬂfmmmmwmmmfm 24 gl B
Tsnnteslunumediianaresdenunnnininnmadly Tmﬂwumimmmmmmw@ﬂu 35.7 wafidus
lurnizfinumsiindersianmdsluites 1.4 wefidud Figure 4) uuansiademiimedvanaife fiefia
fusnntedlulfinendt enaecdamgilesainidnutedluidauhnluinnndndnumasly duis
Temalshdasiasygnaudnlidinendt dezneuuiBnnmdsluidu wax Aeudnannndt avinliis
miﬁmL%@iﬁﬁ@ﬂﬂdﬂmwﬁﬁmiﬁ;uﬁm%@imij (O'Gara et al., 2004)



90 NIANTNHATNIZADNINGT

= a
BO =
70
5 €0
B s0
h=
g ;
5 30 b
o
20
10
a T T T
B00 1200 2400 3600
Conidial density (conidia/em?)

Figure 3 The average percentage of Corynespora sp. isolate SJ1 infection on detached leaf of banana cv.
Kluai Khai after inoculation with various conidial densities, incubated at room temperature
(25-32°C) and 85% RH for 72 hours. The different letters on columns are significant difference at

P =0.05, according to DMRT. Bars represent standard deviations of the mean.
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Figure 4 The average percentage of Corynespora sp. isolate SJ1 infection on detached leaf of banana cv
Kluai Khai after inoculation with conidial density at 2,400 conidia/cm? on adaxial or abaxial
surface of leaf, incubated at room temperature (25-32°C) and 85% RH for 24 hours. Bars

represent standard deviations of the mean.
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anMsAnENssenTedatlefesda Corynespora sp. lalian SJ1 Lue1ms PDA filian 01 3
5 uay 7 4lus nudaesresidesBuseniionn 1 alue ulefifuinnssen 32.5 WefiFud uaziioan
3%@‘Emwum@\mmﬁuqﬁmﬂu 87% g ludnanasinaranlefidudnissentasateslduansieaindosnan
7 5 uaz 7 dalus (Figure 5A) luanuziinnsiiagnaaes germ tube gesatefiTesn WTaaaa RNty
germ tube asfiAugnam NI dy eludalued 7 germ tube 151’534%7@414%@?@@Lﬂuvﬁu'lml,ﬁq
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(Figure 5B) nssenaesailefedize Corynespora sp. lalaian SJ1 Hanunsanunisseniadawinuazing
saufesudnsreamas (Figure 6) FaganA&eaiLINNIE91UT94 Fernando et al. (2012) finudnatefesde
31 C. cassiicola snynsnsenldiadnusinuasingaeayes ‘[mﬁmmim@n”lﬁ%qLLcﬂ'ﬁfqmmﬁ 5-40 9ATALTEA
LL&iqmmﬁ‘?{mmmuﬁzgm@gﬂuﬁw 15-35 asAgaidua wananii Ogbebor and Adekunle (2005) 31647
winatefvesidas C. cassicola ﬁ@ﬂuuﬁuﬁwmmmiﬁw:aaniﬁﬁndﬂumuWimm wazanmsiiades
gesiFailszarionrluniseandi uay germ tube sunsnsenldannuanaimadaasdtles azsinlsflunnsiia
T@nm‘luma‘vmmmﬂwﬂmmﬂLmvmmu 43 Madhavi and Murthy (2001) nmqummmwmwm germ
tube °]JerL°]Jm'1 C. casiicola uumwmmuﬁmumnmunummmumummwm Tﬁﬂm germ tube mu LAANDI
WadmanuAuniu §1nn germ tube gnuansEeiaTA e uLe e T Ting
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Figure 5 The average percentage of conidial germination (A) and germ tube elongation (B) of
Corynespora sp. isolate SJ1 on PDA at different periods of time, incubated at room temperature

(25-32°C). Bars represent standard deviations of the mean.

Figure 6 Conidial germination of Corynespora sp. isolate SJ1 on PDA, incubated at room temperature
(25-32°C) for 3 hours. Germ tubes grow from the cell end of conidium (continuous arrows) and

proliferate from the cell inside (dash arrow).
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5. G‘hu,umjﬁmmL%y'a'iw’fqﬁﬁ%imaqa

anneinUiedan universal primer ITS1 way ITS4 Liteifint3ans DNA fiusians internal
transcribed spacer rRNA gene (IT$1-5.8s-ITS2) Wuanlinananyfjisen PCR 194389 Corynespora sp.
lalaan SJ1 Hawm 590 fiua Tﬁmm@miivmﬁmmL%fammmﬁﬁﬁuﬁamﬁi@imﬁu’%mm 'DNA-ITS #iengina
memmmmmmnwﬁ@m Corynes,oora torulosa strain CPC15989 (Accession no. KF777154.1) GINLL?Jﬂ
Tsannansiln (Musa acuminata) LAZLTRIN Corynespora cassiicola (Accession no. GQ407100.1) ‘Vliym‘u
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Figure 7 The neighbour-joining tree based on rDNA-ITS nucleotide sequence of Corynespora torulosa
isolate SJ1, leaf spot causing agent of banana cv. Kluai Khai, comparing with those of
Corynespora spp. and Curvularia lunata from EMBL and NCBI databases via MEGA Program
5.0 (bootstrap 1000 replicates).
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