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Fungal diseases of eucalyptus in seedling orchard and identification of the
causal agents
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ABSTRACT: The survey and disease collection of 9 clones of eucalyptus seedlings in the orchard of Siam forestry
company Limited, Nampong District, Khon Kaen province during April-December, 2018 were conducted. The
symptoms included leaf spot, leaf blight and dieback were found. The pathogens of those symptoms were isolated
and evaluated on the pathogenicity including the identification of genera by using morphological characteristics and
microscopy. The result showed that the pathogens, Coniella hibisci were the most virulent causing leaf spot,
Cylindrocladium quinqueseptatum and Coniella fusiformis were the most virulent causing leaf blight. For dieback,
Cylindrocladium quinqueseptatum was the most virulent. It caused dead seedlings 11 days after inoculation. The
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pathogens were able to reduce the quality of eucalyptus seedling production. The representative isolates of those
fungi were identified as species, based on molecular technique by using DNA base comparison based on ITS1-5.85-
ITS2 combined with TEF-1Q gene. The result revealed that they were similar to Cylindrocladium quinqueseptatum,
Pseudopestalotiopsis curvatispora, Neopestalotiopsis clavispora, Coniella fusiformis, Coniella hibisci, Curvularia
eragrostidis, Exserohilum rostratum and Macrophomina phaseolina. This study indicates the fungal species causing
diseases of eucalyptus in the seedling orchard and the first occurrence of E. rostratum and M. phaseolina which are
capable to infect the leaf spot and leaf blight of eucalyptus seedlings in Thailand.
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Table 1 Pathogenicity test of leaf spot causal agents in eucalyptus by detached leaf method, 7 days after

inoculation

Isolates Lesion diameter (cm) Isolates Lesion diameter (cm) Isolates Lesion diameter (cm)
HA4S1 0.76g H34S10 3.86b H4S19 2.51cd
P6S2 0.90fg H28511 0.50¢% H4S20 0.88¢
H4s3 0.73¢ HAS12 0.64g H4S21 0.98fg
pP6S4 0.64g H22513 0.50¢% HA4S22 1.68e
H4S5 0.71g H34S14 4.59a H4S23 0.66g
H34S6 1.16efg H22515 2.28d H4S24 0.50¢%
H4S7 0.79¢ H26516 3.25¢ H4S25 1.54ef
HA4S8 0.64d H34517 0.50¢% H34526 0.63¢g
H4s9 0.86¢ H34518 2.78cd control 0.50¢%
C.V. (%) 31.92

F-test *x

YMeans followed by the same letter are not significantly different (P > 0.05, DMRT).

“non pathogenic (0.50 cm diameter of agar)

Table 2 Pathogenicity test of leaf blight causal agents in eucalyptus by detached leaf method, 7 days after inoculation

Isolate Lesion diameter (cm) Isolate Lesion diameter (cm) Isolate  Lesion diameter (cm)
H26B1 0.95efghi H22B15 3.89b H22B30 0.50j%
H4B2 0.61ij H22B16 0.50j% H22B31 1.05efgh
HaB3 0.81fghij H22B17 0.501% H22B32 0.50/%
Ha4B4 0.50j% H22B18 0.50j% H22B33 1.27de
H4B5 0.69de H34B19 0.50/% H22B33 0.50/%
H26B6 1.15ef H22B20 3.82b H22B34 0.50j%
H26B7 0.77fghij H26B21 5.15a P6B35 0.75¢hij
HA4B8 0.62ij H22B23 0.50e¥ P6B36 0.69ij
H4B9 0.50/% H22B24 2.12c P6B37 0.50/%
H34B10 0.50j% HA4B25 0.50j% H22B38 0.50j%
H28B11 0.56ij H22B26 0.50/% H34B39 1.24de
H34B12 1.12efg H22B27 0.50j% H34B40 1.52d
H22B13 5.13a H22B28 0.50/% control 0.50/%
H22B14 4.17b H26B29 0.50j%

CV. (%) 21.20

F-test **

YMeans followed by the same letter are not significantly different (P > 0.05, DMRT).

“non pathogenic (0.50 cm diameter of agar)

NANISNAEBUANNAINITatUNSYN TR AlsAveaLd 8519 wenlaainainisisaludangenuuaunan
ganaudalaay H4 Tuanmiaunaaeaty vilildinanisnaaeansnuaiasalunsiiiiialsauas AU UL vty

nédemeaudeiumela nudngesilteleian HADB3 vinliAnukaTiANe1IVOIKANINTIEA 8.00 By, ueliTlAuLANAY
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funsadanuleloas HADBA NYNIAAAWKNAAIINETD 7.82 93, kazilANULANANNAUNI9ERs (P<0.05) nulaluanduy suma
nssudsAunu neloleian HADB3, HADBA waz H22DBY yhlvsundgAdusdaisuuaniannisiiied 3 Jundinisugniae uay
lolatan HADB13 Vilvisund3uuaniInIsiieni 7 Tundanisugnidie uaziis 4 lelwanidinlinundrgdudailulsalmd

PNYaAKAA1ET 11 Tundeannsugnide (Table 3)

Table 3 Pathogenicity test of dieback disease causal agents in eucalyptus seedlings under greenhouse condition,

11 days after inoculation

Isolate Lesion diameter (cm) Isolate Lesion diameter (cm)
H22DB1 0.50e% HA4DB8 0.50e¥

H4DB2 1.28d H22DB9 5.43b

HADB3 8.00a H26DB10 0.50e%

H4DB4 7.82a H4DB11 0.50e¥

H22DB5 0.50e? H26DB12 1.00e

H26DB6 1.18d H4DB13 3.60c

H4DB7 1.23d Control 0.50e%

CV. (%) 1594

F-test x>

YMeans followed by the same letter are not significantly different (P > 0.05, DMRT).

“non pathogenic (0.50 cm diameter of agar)
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H22B15, H22B27 dulelmaniiuenlgainermslndaingenlann HADB3, HADBA, H22DBY way HADB13

d [

2) Pestalotiopsis sp. M5ka3eyuLe1M1s PDA lelaflfidnwazdvduleyJursmudeuiu (Figure 1D) nansues

a ' v

Ialatidudiuiiavadna acervulus Aeuushadu (Figure 1E) lailiReiisusiend

Y

"8nsrane Juuanu 4 94 Juune 27.69-16.68

'3 '3

X 7.87-5.44 pm 1ad8 23.90 x 7.21 um wuadu 5 wad wadnansadddu diiiinglalid yaneladifeiisensdne 2 anu

a1 3 = 1

Uanesumiie 1 2-5 ¥ LA dueadguisonsdduliid 1 duiueenin (Figure 1F) WanBsuifisutuenansmeinns
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3) L%'aﬁaqa Pilidiella sp. Foiladn pycnidium AmageusenddsududsnssasuuunaniluLasddu
Wi 91 uALE BauuBINS PDA LﬁyusLEJVLJJIWJLﬁIEJLLﬂ'a‘iy’N pycnidia NT2918UUA 181115 PDA (Figure 1G and H)
ladifgdsusisiuienaunsyady d9aaudan wadiied Yu1n 11.41-8.95 x 4.73-2.99 pm @AY 10.04 x 3.06 um
(Figure 11) a31991n conidiogenus cell #Us3lu pycnidium \FesilewSouiioutusenuues Niekerl et al. (2004) u&
WU’i’]Lﬁ?ﬁyﬁJiwﬁLwﬂiﬁmﬂa’lmﬂiﬂiuqmLﬁmmmﬁ?jyaswaqa Pilidiella sp. i1 1¢un Telmian H22513, H34514, H26516, HAS19,
HAS20, HAS21, HAS22, H34523 uar HAS25 leletamiiuenldainennisluludiléun H22B21, P6B35, P6B37, P36B39 Lax
H34B40 wazlolawaniuenldaineinisivdainsenldun HADB2 uas HADBT

1% <

8) Curvularia sp. \i3aunesasnde PDA afradulefidm adremuznd Taladdem Wedulowdasaded
thanafisds (Figure 1)) Tadliisairsuumuglaiiie sulvneldse Admadufen fudeiu 3 §u wadnarsd@idundy
wadWavine Tadiieflounn 23.82-14.18 x 13.45-9.52 um 1aae 19.27 x 10.36 pm (Figure 1K) 1383517 uen gLl otiun
WisuiisusuTeauues Mehrabi-Koushki et al. (2018) udadaduuniduana Cunularia sp. waznuidelunguoinislvgl

Mnean bown Lolaan H26DB6 way H22DB10

v
° [

5) Exserohilum sp. \W3gyuuemsidsaie PDA adrlaladl fdvmadudsd duloiduasdou duloyun
(Figure 1L) lnilfisgunsenszuanvseldneintos STy 4-8 Su T hilum fivatedugusin uasdddy (Figure 1M
and N) 119 71.31-38.65 x 29.32-9.32 um 1@y 59.34 x 15.60 um Lﬁ@ﬂ’]L%@S’]ﬁ’]Lﬂﬁﬁﬂiﬂ‘ﬁlLLEJﬂlﬁLiJ%EJULﬁEJUﬁ’Ui’]ENWu
999 Sharma et al. (2014) anansadasuuniduana Exserohilum sp. wuidenauvlsaiuenldidannguoinisluge Téud
Lolzan H34517 wag Ha522 onstuludl laun leleian H28B11, H22B29 waz H22B830 waze1nishudainegan loun loly
ee H26DB12

6) Macrophomina sp. \3auuesiasade PDA a¥rdaladidun vuadn Wiantes sieunduleisaSeuuuRa
onsuazifiofounazudsudiuddy dhnadusuish (Figure 1 0) ulssmfudunssgnasislasaiediBondn
microsclerotium gUsanan Iuvdeguiislaiutiuey Ahmaseufish Wevhundnwlimunisadidladiie (Figure 1P and Q)
L.%'uaiwmLmiﬁﬂﬁﬁLL&Jﬂi@’ﬂ.ﬁauJ%amﬁemﬁ’uwmwuaa Marquaz et al. (2021) é’]’mﬁTﬂLLumﬁuL%aiwaqa Macrophomina sp.

wulesanvglsrfikentatainngueinisluge taud lelwan Has21 a1nislulud laun leluian H34B40
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Figure 1  Colony characteristics and conidia of pathogenic fungi of eucalyptus diseases

A Colony on PDA by Cylindrocladium sp. B Chlamydospore of Cylindrocladium sp. (bar = 10 pm)
C  Conidia of Cylindrocladium sp. (bar = 10 pm) D  Colony on PDA of Pestalotiopsis sp.

E  Acervulus on PDA of Pestalotiopsis sp. (bar = 20 pm) F  Conidia of Pestalotiopsis sp.

G  Colony on PDA of Pilidiella sp. H  Pycnidia on PDA of Pilidiella sp. (bar = 10 pm)

| Conidia of Pilidiella sp. J Colony on PDA of Curvularia sp.

K Conidia of Curvularia sp. (bar = 10 um) L Colony on PDA of Exserohillum sp.

M Conidiophores of Exserohillum sp. (bar = 10 pm) N Conidia of Exserohillum sp. (bar = 10 ym)

O  Colony on PDA of Macrophomina sp P Microsclerotia on PDA of Macrophomina sp.

Q  Microsclerotia of Macrophomina sp

nsisuisuruinvedladifsveand 0319 5 analunisd@nund Idun ana Cylindrocladium sp.,
Pestalotiopsis sp., Curvularia sp., Exserohilum sp. Way Pilidiella sp. LU%‘EJ‘ULﬁauﬁ’mmm‘ﬁayjaé’wﬁwaaL%aaqaé’aﬂa'n
u?u (Kang et al,, 2001; Sharma et al,, 2014; Alvarez et al., 2016; Marin et al., 2017; Kee et al., 2020; Norphanphoun et
al, 2019; Daengsuwan et al, 2021) Fanuin ynnvedlafifisvendofildtindnwiu aunvedaidifedauilndifosty
Homauvalsauesgandudaiiisenunieuntdil sniuluana Guiindrocladium sp. Ssfivunavedaiifoiade 35.78 x
3.22 ym %ﬁLﬁﬂﬂ’iﬁL%a Cylidrocladium quinqueseptatum Faflvuniade 55 x 5 pm LLazL%a C. reteaudii Bsflvuaaie
75 x 6 pm WiewSeufieufusieaiuwes Kang et al. (2001)

dmsumsusdifeslusysurin (species) T aannsifiaUinadugau DNA veadiast Tudiu ITS-5.85-T52 wes
'ONA Tngldlwaios ITS1 uas 1154 ¥nanstast PCR 1u1nUszanas 600 diua ynlolsian ethudnsast PCR duluiase

aduihedlelnduaziiiouidisuteyailsiudoyaindlelndlugudena GenBank uédn wuindesamnlsavesiund
gAnauda loleian HADB3, HADB13, HAS14, HADBA, H22DB13 way H22DB9 daumileuriu@esn C. quinqueseptatum
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Tolwian HASO way H26B6 finumileutuiiosn Pestalotiopsis sp. lolwian HADB2 waz H26DB6 Haumiieutuidos
C. eragrostidis lelman H26821 fiarswmiioutuides Coniella fusiformis waglelmian H34514 Smnuwileusiu C. hibisci
Fanansifeiinsetussnuresniung (2564) inudosriawnglsaluFoungdigadudaludiui S inveuniu s
namsIded lenadhiaulananie Wnuidesfiuandseenly Taun leloan H26DB12 way H28DBL1 fiflmnuniiouty
\§ 951 Exserohilum rostratum daulelwian H34B40 way HaS21 darnumileuduid e, Macrophomina phaseolina
(Table 4) Tnes Keane et AL (2000) s1891udnusdens 2 adadamisadiarsldlulssmaduie vadnanisdnui
thiauetidunsmenuadusilulsamdlnefadon 2 sladvidlmaslsaduiundgaiauidls
uanvnmislifeyadiduiualudu T51-5.85-T52 va9 DNA wdldinsfiuuTuiadudiu ONA Tudau TEF-100
Yoo 2 ana Lawn Pestalotiopsis sp. wa Pilidiella sp. Fades o loluian (HAS9, H26B6, H26B21 way H34514) iile
i nUTanad udu DNA Tudau TEF-1a0 duldndnfast PCR awiaUszata 600 guua dothddy daedlelndly
Wiguiisuiuteyalugiudeya GenBank wuinleloian HAS9 flenumiloufuidios Pseudopestalotiopsis curvatispora
lelatan H2686 frnuwilousuidosn Neopestalotiopsis clavispora fgaihmslddeyadduiualugi ITS1-5.85-TS2
09 1DNA Ssfianuaquiaieluseiusiinuesde Pestalotiopsis sp. 34in15ld Fudau DNA Tudu TEF-10 Tunsssysesu
siinvoadie (Gerardo-Lugo et al, 2020) lelaian H26B21 faunilousuidosn Coniella fusiformis uwazleluian H34514

fanuwilaunudiasn Coniella hibisci (Table 5)

Table 4 Base comparison of fungal seedling disease pathogens using ITS1-5.85-ITS2 region of rDNA against GenBank

database
ITS1-5.85-ITS2
Morphology Isolate
Molecular Accession number Identity (%)

Cylindrocladium sp.  HA4DB3 Cylindrocladium quinqueseptatum ~ KU377485 100
Cylindrocladium sp.  HADB4 Cylindrocladium quinqueseptatum — FJ601695 100
Cylindrocladium sp.  HADB13 Cylindrocladium quinqueseptatum ~ KU377485 100
Cylindrocladium sp.  H4S14 Cylindrocladium quinqueseptatum — KU377485 100
Cylindrocladium sp.  H22B13 Cylindrocladium quinqueseptatum — FJ601695 99
Cylindrocladium sp.  H22DB9 Cylindrocladium quinqueseptatum  FJ601695 99
Pestalotiopsis sp. Ha4s9 Pestalotiopsis sp. JF304634 100
Pestalotiopsis sp. H26B6 Pestalotiopsis sp. MT102584 100
Curvularia sp. HA4DB2 Curvularia eragrostidis MK886805 99
Curvularia sp. H26DB6 Curvularia eragrostidis KT933662 100
Exserohilum sp. H26DB12 Exserohilum rostratum MN599590 100
Exserohilum sp. H28DB11 Exserohilum rostratum MN599588 99
Pilidiella sp. H26B21 Coniella fusiformis KX833674 87
Pilidiella sp. H34514 Coniella hibisci MK587742 99
Macrophomina sp.  H34B40 Macrophomina phaseolina MZ768542 98

Macrophomina sp. H4s21 Macrophomina phaseolina MN166021 100
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Table 5 DNA base comparison of fungal seedling pathogens by using translation elongation factor 1-alpha

(TEF-1Q) against GenBank data base

ITF-1Q
Morphology Isolation Molecular Accession umber Identity (%)
Pestalotiopsis sp. H4S9 Pseudopestalotiopsis curvatispora MK764334 99
Pestalotiopsis sp. H26B6 Neopestalotiopsis clavispora MK512478 98
Pilidiella sp. H26B21 Coniella fusiformis KX833674 100
Pilidiella sp. H34514 Coniella hibisci MK587742 99

nuan1sfnuilsad es1vesgardudans ad arunsoseyid e ddgluatumizdr dunda Tdun
C. quinqueseptatum, P. curvatispora, N. clavispora, C. eragrostidis, C. fusiformis, C. hibisci, E. rostratum L@ ¥
M. phaseolina & 914 831 ana 128 s1891un1sdviaeg and Usdar sludszinanaze 19U szing 1Bo
C. quinqueseptatum, N. clavispora, C. eragrostidis wumsiialsaluszegaunangadudalueumgdludminveunnu
ibiAne1nsluge lulnduagindaineen IuL§auLwwzsﬁwﬁmm%ué’uﬁwéqﬂndﬂummwwzﬂﬁw (WSUNT wazAMy, 2564) 1ag
Tums@nwndsinudon N cavispora Fadeslunguiiiisisnumadviasludugmavdadlaudlumeamiovos
Uixmﬂl%ﬂ%&szq’i%ﬂm%@ P. virgatula (Suwannarach et al., 2012) drusreeulusncssmeadud e C. fusiformis,
C. hibisci vuannnlsaluga Tulngd wazlsauaainas (Alvarez et al, 2016; Pain et al., 2019) waziies M. phaseolina
senuinduaivslsaiidduesgmauia (Salvatore et al, 2020) nansUstilosawmlsavesiundgaauialuadeds
anulndiAsaiuiiniuns uazane (2564) fildssaulilasliismedluenauienty wiluanimzdmunuided
Yridusiinuide Pseudopestalotiopsis curvatispora Wag Exserohilum rostratum %diﬁiW‘Um‘iLst'WTWmﬂﬁuﬂﬁﬂgmaﬂﬁﬂu

LS OUNNZTN

G

mnnsfnwlsndesvosundigaausa 3 Taa léun Tsaluga Wl uadlndaneon dhuuendosuasnaasy
arwannsolumsiliAclse vimndudadenlelaaniidanuannsalunsiilfielsanusdidemednumsmadogu
TNYILE wuﬁﬁyammmqim 6 @A lawn Cylindrocladium sp., Pestalotiopsis sp., Pilidiella sp., Curvularia sp.,
Exserohilum sp., waz Macrophomina sp. lngvinliialsaldneldansmegeuluanmnaluluiesujifnisuazuudundn
genaudtalanu Ha TuSeuneaes e Culindrocladium sp. FilshiAnlsalduuseiign Tuanmidounnass wlsFundngan
udanevdanUgnide 11 fu dwsunmsisdidenanvalsnvesyaausalussdueiiod 19355 lnanadonaiouiiey
a1nudindlolng ludu ITS-5.85-TS2 U89 rDNA Uag TEF1-10L gene A Ug 1UT 03 a GenBank Wu11 n3atuLe
Cylindrocladium quinqueseptatum, Pseudopestalotiopsis curvatispora, Neopestalotiopsis clavispora, Coniella

fusiformis, Coniella hibisci, Exserohilum rostratum wag Macrophomina phaseolina e 2 silandsilidusisnunss
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AvBUAN
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