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Detection of fungal pathogen causing durian dieback disease
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ABSTRACT: Misconception of a fungal pathogen causing durian die back was Phytophthora palmivora,
durian growers have been conducted inaccurate fungicides to eliminate the target fungus likely started a
long time ago. Die back still be scattered in the durian orchards causing yellow leaves and will fall-off, then
leaving absolutely. The aim of this research was to investigate the certain causal agent of durian die back
disease for outbreak prevention. Dieback symptom of durian branches, brown lesion of stem and soil samples
were collected from the orchards in Chumphon, Chanthaburi, Trat provinces. Fungal pathogens of 28
isolates were identified and isolated by using tissue transplanting technique with potato dextrose agar (PDA)
and BNCRA selective medium based on morphological characteristics including molecular markers inspection.
The ITS region (ITS1-5.8s-ITS2) and TEF1-alpha contained sequences approximately 800 and 1,000 bp,
respectively. Nucleotide sequences were analyzed and identified as Fusarium solani. Also, pathogenicity
test was investigated on 6-month-old durian seedlings by artificial inoculation with wounded and non-wounded
inoculations. The results showed that disease symptom occurring after 3 days of both inoculations with light
brown lesion outside and light brown to dark brown inside of inoculated durian branches.
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Table 1 List of primers and their nucleotide sequences for analysis and identification of Fusarium solani

Gene/region Primer Sequence (5" - ‘3) Reference
ITS region ITS4 TCC TCC GCT TAT TGA TAT GC White et al. (1990)
ITS5 GGA AGT AAA AGT CGT AAC AAG G
TEF1-alpha Ef1-F ATG GGT AAG GAR GAC AAG AC O’Donnell et al. (1998)
Ef2-R GGA RGT ACC AGT SAT CAT GTT

Table 2 Configuration of master mix for PCR

Element Concentration Final concentration Volume/ 1 reaction (ul)

1. DNA template 20 ng/ pl 20 ng 2.0
2. Taq buffer 25 uM 2.5X 2.5
3. Mg™ 25 uM 2.5X 25
4. dNTPs 10 mM 0.4 mM 1.0
5. Primer forward 10 uM 400 nm 1.0
6. Primer reverse 10 uM 400 nm 1.0
7. Taq polymerase 5 U/pl 05U 0.2
8. Distilled water - - 14.8

Total 25
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" Defiu403

Figure 1 Colony surface characteristics of Fusarium solani isolated from dieback and stem
rot symptoms, and planted soil from Chumphon, Chanthaburi and Trat provinces
on PDA after 5 days of incubation at 25 °C under near UV alternate darkness 12 hr
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DCHU403

ST

Figure 2 Colony reverse characteristics of Fusarium solani isolated from dieback and stem rot
symptoms, and planted soil from Chumphon, Chanthaburi and Trat provinces on PDA
after 5 days of incubation at 25 °C under near UV alternate darkness 12 hr

200um 200 pm

50 ym 200 pm

Figure 3 Morphological characteristics of Fusarium solani isolate DCHU107 isolated from dieback
symptom of durian from Chumphon province was observed under compound micro-
scope at 20X — 40X (A) macroconidium at 40X (B) macroconidia at 20X (C) intercalary
chlamydospore at 20X and (D) microconidia in false heads at 20X
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Figure 6 Brown symptom of durian seedling after inoculation for 3 days with mycelial disc of
Fusarium solani isolate DCHU107 and DCHU206. (A-B) wounded inoculation and (C-D)

non-wounded inoculation

G
3 Iﬂ’]ﬂ‘LLEJﬂL%y'E]?’M’]L‘Mﬁﬁ?ﬂﬁ\‘mﬁ\ﬂl@\mﬁ‘ﬂu‘lu
AURMIAgUNT UNJT UAaTRIn Hedh tis-
sue ftransplanting UUeMsRENITE PDA 14
Anururisdu 28 laloan uazlinuniaaine
Eulai@as1une1vns BNCRA selective medium
andnwaeneduganeuaslinataengo
Tuiana 13190 1TS1-5.85-ITS2 Uy TEF1-alpha
ﬁmi’]”ﬁﬁ’lﬁuﬁ')ﬂmﬂwﬁ uwaz phylogenetic tree
mmmmLmnmmmmum‘imnumLﬂmmmﬁm
91 F. solani memﬂmmm'ﬁmmm Koch's
postulation Tmﬂﬂ@unmfamuumuﬂmmiﬂuma
Wuguneaunesany 6 1ae wueInsiey e
uuaduAIaNN  vauunaRtAadundsnTe
ﬂ@nm 39U LL@"’LN@N’]‘Iﬂ.ﬂ 7 1 9NIWEL
Lﬂumuml LL;Jmmmaquau veuLHARTNANE
luEnuidifalsanasududivaes wazdag

ANaAL 9 uAdeluaTell anunsnduduldidn
T8930 F. solani \lusanwsieliifialsansudieiy
funBFau  andenisAnmndnwzn1edngiu

endaniuenfaluians Tenenadasiumeniu

wangauidmeuianindafitaneresden
AINAND me@mwﬂuﬂMﬂmuﬂmwmrﬂfam?
quwwqm@mmmimwmewmim sanluie
nsfARNN msaaden Surinluignisimnnaanig
taaiy AN uazannITundszun  iiveli
mvmumimmwLmummﬂa‘vmﬂmmmwm
wasilufsensusiell

ANRUAN
nised unsadayuandtinanuane

NITHNNTANATHANYNANART AU WASUTANIIN
(anan.)  uazaeveuAniieslfiRn1anen



KHON KAEN AGR. J. 48 (4): 703-714 (2020)./doi:10. 14456/kaj.2020.65.

APATNTIANT ADULINEMT NLNILEL NWFJV@’@/H
NHAIANARNS INLNUANLNILAY AuFuNTRaa
an i uazainsnadlunisminaLen

LANANSAN9DY

nunws  anslaeds, RN wedignsn, uay
Fenused FaunTnana. 2561, NIWEN
4RTDINIINAUNIZAANITUENITD T
AR LIAIINLLINTBY LU, u. 31-38.
T msdesgunnedninig  ARA 56
NNINEAUNERAIFANERT 2 NNNNRUS
2561. NUINENALINEAIFNART, NFINNCL.

s Fanamuwid. 2542, TeanEau. Fetjudou
R0 18 WAA 117 LAE, NJInne,

e wadignan. 2535, Teanauiizeyiou
NNAUNAINNARNTRIN  Phytophthora
palmivora (Butl.) Butl. WUAazN13AILAN.
AnENUNUSUT U INUIAIAR TN
TUFIR  WWNAINENRELNHATANARS,
NN,

A3eld] Neers. 2560. IsARNEANNANNEBA (die-
back) LLmzcl:a‘ﬂ?’\a"anj (pink disease) Tu
YIFYU. LANNIINERT. 41 : 89-91.

aNA uasled, uay doyann nanedia. 2546. N9
TAN7LTRT Phytophthora palmivora
(Butler) Butler @awis)laAsniiuazig
nreeniTeuludindadunys.
AWLANARNTINERT. 33 (WLAL): 45-48.

AINUATEFNANINEAT. 2561, @1TAUINA
\AsHgNANsINERssedubn I 2561.

5,
wiaslaya:
sets/portals/1/ebookcategory/38_com-
modity2561/. A1ie 30 fuaNe 2562.

Bhavakul, K., and V. Jaengsri. 1969. Root rot of
durian. P. 60-61.
Control. Agricultural Science Society,
Bangkok.

Booth, C. 1971. The Genus Fusarium. The East-
ern Press Limited, London.

Brasileiro, B.T.R.V., M.R.M. Coimbra, J. M.A.
Morais, and N.T. Oliveira. 2004. Genet-

http://www.oae.go.th/as-

In: Plant Diseases

713

ic variability within Fusarium solani
specie as revealed by PCR-fingerprint-
ing based on PCR markers. Braz. J.
Microbiol. 35: 205-210.

Demirci, E., and S. Maden. 2006. A severe die-
back of box elder (Acer negundo)
caused by Fusarium solani (Mart.)
Sacc. in Turkey. Australas. Plant Dis.
Notes 1: 13-15.

Gebremariam, E.S., D. Sharma-Poudyal, T.C.
Paulitz, G. Erginbas-Orakci, A.
Karakaya, and A. A. Dababat. 2018.
Identity and pathogenicity of Fusarium
species associated with crown rot on
wheat (Triticum spp.) in Turkey. Eur. J.
Plant Pathol. 150: 387-399.

Hoa N.V., D. T. K. Uyen, N. T. Hieu, and N. M.
Chau. 2013. A new finding pathogen
on durian in south Vietnam and prelim-
inary results on varieties screen against
Phytophthora spp. Southern Horticul-
tural Research Institute, Vietnam.

Khanzada, M.A., A.M. Lodhi, and S. Shahzad.
2004. Pathogenicity of Lasiodiplodia
theobromae and Fusarium solani on
mango. Pak. J. Bot. 36: 181-189.

Kumar, S., G. Stecher, M. Li, C. Knyaz, and K.
Tamura. 2018. MEGA X: Molecular
Evolutionary Genetics Analysis across
computing platforms. Mol. Biol. Evol.
35: 1547-1549.

Kuroda, K., I. Chuma, T. Kihara, T. Murakami, K.
Takashina, D. Hiraoka, and N. Kamey-
ama. 2017. First report of Fusarium so-
lani species complex as a causal agent
of Erythrina variegata decline and
death after gall formation by Quadras-
tichus erythrinae on Okinawa Island,
Japan. J. Gen. Plant Pathol. 83: 344-
357.

Lazarotto, M., P.M. Milanesi, M.F. Muniz, L.R.
Reiniger, R. Beltrame, R. Harakava,



714

and E. Blume. 2014. Morphological
and molecular characterization of Fu-
sarium spp. pathogenic to pecan tree
in Brazil. Genet. Mol. Res. 13: 9390-
9402.

Leslie, J.F., and B. A. Summerell. 2006. The Fu-
sarium Laboratory Manual. Blackwell
Publishing, Hoboken.

Lim, T.K., and S. Sangchote. 2003. Diseases of

durian. P. 241-252. In: R. C. Ploetz.

Diseases of Tropical Fruit Crops. Cam-

bridge, MA: CABI Publishing, Walling-

ford.

P. E., T. A. Toussoun, and W. F. O.

Marasas. 1983. Fusarium species: An

Nelson,
lllustrated Manual for Identification.
Pennsylvania State University Press,
University Park, Pennsylvania.

O’Donnell, K., E. Cigelnik, and H. I. Nirenberg.
1998. Molecular systematics and phy-
logeography of the Gibberella fujikuroi
species complex. Mycologia. 90: 465
-493.

Pongpisutta, R., W. Winyarat, and C. Rattana-
kreetakul. 2013. RFLP identification of
Colletotrichum species isolated from
chilli in Thailand. Acta Hortic. 973: 181-
186.

Rahjoo, V., J. Zad, M. Javan-Nikkhah, A. M. Go-
hari, S.M. Okhovvat, M.R. Bihamta, J.

UAWNEAT 48 ALiUf 4: 703-714 (2563)./doi:10.14456/kaj.2020.65.

Razzaghian, and S.S. Klemsdal. 2008.
Morphological and molecular identifi-
cation of Fusarium isolated from maize
ears in Iran. Plant Pathol. 90: 463-468.

Rajput, N.A., M.A. Pathan, M.M. Jiskani, A.Q.
Rajput, and R.R. Arain. 2008. Patho-
genicity and host range of Fusarium
solani (Mart.) Sacc. causing dieback
of shisham (Dalbergia sissoo Roxb.).
Pak. J. Bot. 40: 2631-2639.

The University of Adelaide. 2016. Mycology

https://mycology.
adelaide.edu.au/descriptions/ hypho-
mycetes/fusarium/. Accessed Oct. 2,
2019.

Thompson, A. 1934. A disease of durian tree.
Malay. Agric. J. 22: 369-371.

White, T.J., T. Bruns, S. Lee, and J. Taylor. 1990.
Amplification and direct sequencing of
fungal RNA gene for phylogenetics. P.
315-322. In: M.A. Innis, D.H. Gelfend,
J.dJ. Sninsky, and T.J. White. PCR Pro-
tocol: A Guide to Methods and Appli-
cations. Academic Press, San Diego.

Zimand, G., L. Valinsky, Y. Elad, I. Chet, and S.
Manulis. 1994. Use of RAPD procedure
for the identification of Trichoderma
stains. Mycol. Res. 98: 531-534.

Online. Available:



