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Abstract

This study aimed to isolate and identify the pathogens responsible for root and stem rot disease in durian trees
within the rhizosphere zone. Samples were collected from trees exhibiting symptoms of root and stem rot, as well as
from affected fruits and stem barks in growing area of the lower northern region, specifically Uttaradit and Sukhothai
provinces. Morphological and molecular methods were employed to identify the causative agent of durian root and
stem rot. A total of 21 fungal isolates were obtained using baiting and tissue transplanting techniques, comprising 16
isolates from soil and 5 isolates from infected stem barks and fruits. Upon inoculation onto healthy durian leaves, 9
fungal isolates demonstrated pathogenicity. Through morphological characterization and analysis of the ITS-nrDNA
Region, four species of the fungi and organisms resembling fungi were identified as Phytophthora palmivora, Pythium

splendens, Fusarium solani and Mortierella chlamydospora

Keywords: Root and stem rot disease, Durian, Phytophthora palmivora, Fusarium solani, Mortierella chlamydospora,

Pythium splendens
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Figure 1 Symptoms of root and stem rot disease on durian trunk (A) and fruit rot (B).
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nalsana 9 lalaandt azgnih l@nsansensdugu
InpwazianeAaauiuaaiauialusgan ITS-nrDNA
daly

Table 1 Fungal isolate names and lesion sizes (mm) after inoculation and incubation for 7 days.
Isolate average lesion 1sizes Isolate average lesion sizes Isolate average lesion sizes
(mm  SD) (mm = SD) (mm £ SD)

RS1 13.20 £ 1.25 RS8 - RS15 12.25 £ 2.75
RS2 17.05 £ 2.25 RS9 11.75 £ 2.45 RS16 -

RS3 - RS10 - RT1 18.75 £ 2.05
RS4 - RS11 - RT2 7.45+1.25
RS5 - RS12 - RT3 11.05 £ 2.45
RS6 - RS13 - RT4 18.15 £ 2.25
RS7 - RS14 - RT5 11.15 £ 2.75

'(-) indicated no lesion.

Figure 2 Lesion appearance after 7 days of inoculation
of isolates RT1, RS16, RT2 and agar (control).
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\BAR uazin3aTe Microconidia 3119 naafflanssnszuan
aoslita uasdl 1-2 1mad Sunnldiflwia Fusarium sp.
(Figure 3B, 3E and 3F)
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nMiduguIneae Sanwuclalaiifon duloaigy
unawns uasiilanbuunlaladt duleladusians
fimssisdefusniounsnay nuluussgleaded
(Zoospore) tadaufile swuunldiiwia Pythium sp.
(Figure 3C and 3G)
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Fugwinnde Sanwuizlaladl Wulouazaded aoil
wuloigyuuenns lalafidan dulofuionu Jauled
nyinan slaslilFuaslimadide mibsadasnuuazin
sofillunmy Sunnléiiwde Mortierelia sp. (Figure
3D and 3H)
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Figure 3 Morphological characteristic of isolate RT1, RS15, RT2 and RT5 colony (A, B, C and D, respectively) after 5 days
of inoculation. Macroconidia (E) and microconidia (F) of RT1, Sporangium contains zoospore (G) of RT2 and thick-walled
sporangium (H) of RT5 observed under compound microscope. (Scale bar = 10 pm)
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Table 2 DNA sequence analysis of the ITS-nrDNA region of the fungus isolates from durian and soil from the lower
northern region of Thailand.
identification

isolate specimen place accession : o

number Molecular accession %o
number identity

RT1 trunk bark Nakhon Thai District, Phitsanulok Province = PP267701 Phytophthora palmivora OP765505 99
RS1 soil Nakhon Thai District, Phitsanulok Province  PP267711 Fusarium solani MN637863 99
RS2 soil Mueang District, Uttaradit Province PP267702 Fusarium solani MNG637863 99
RS15 soil Mueang District, Uttaradit Province PP267705 Fusarium solani MN637863 99
RS9 soil Den Chai District, Phrae Province PP267710 Pythium splendens AB780581 98
RT2 fruit Laplae District, Uttaradit Province PP267712 Pythium splendens AB780581 98
RT4 trunk bark Si Satchanalai District Sukhothai Province PP267713 Pythium splendens AB780581 98
RT3 trunk bark Den Chai District, Phrae Province PP267714 Mortierella chlamydospora OL620104 100
RT5 trunk bark Laplae District, Uttaradit Province PP267715 Mortierella chlamydospora OL620104 100

lag L‘%T 8 Fusarium solani W8z Pythium splendens
aunsausnige ldanaulusmuiimsszinaveslse Flw
Fwigans 2 a’mﬁunfa'lmsnmé'ﬂa%ﬂuauvlﬁ %aNAN
‘ifu Phytophthora palmivora \\a¢ Mortierella chlamydospora
Amuninandoagluduldizunu laslunsfinsvas
Santoso et al. (2015) swm'm'j’n,%amLﬁ@IﬁﬂiﬁﬂLﬂﬂIﬂ%Lﬂﬁ
fnwuludszinadulafide Taun L%@‘Lumjw Phytophthora
W8z Pythium Wianansnandoa dludnldiduszozinauu
Sodikov et al. (2022) swmm'j']L%aﬁWL%quﬂluﬁuﬂwumzi'u
Ao L% mﬂuaqa Fusarium, Sclerotinia sclerotiorum,
Verticillium dahlia, Rhizoctonia solani LLazL% 8 Pythium
spp. ENNNIAUWITTLNALAzREENIUAY LazidYinaeND
ﬂgnmoi:ummﬁaumuﬁuq lui1398u89 Ozimek and
Hanaka (2021) Wy \#o Mortierella sp. wula sl
Tuuminainsa wazaunInTIBnIzduNTITYIs
N'ley
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Iof uasfianuaunsalumsialsntin wdspitleanun
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Pythium Wae Mortierella fanuaRunfInG

Pythium sp. isolate RT2
Pythium sp. isolate RT4
Pythium sp. isolate RS9
Pythium splendens AB780581
Pythium splendens AB780645
Pythium splendens AY269993
Pythium splendens AB796293
Pythium splendens DQ381808
Pythium insidiosum JN126308
Pythium aphanidermatum MW566587
Pythium aristosporum MK420046
Pythium dissotocum MG799204
56 Pythium myriotylum KX671106
Phytophthora palmivora OP765505

55 Phytophthora palmivora KP985657
66 Phytophthora palmivora OK349485
Phytophthora sp. isolate RT1
Phytophthora gloveri MG865500
Phytophthora pseudolactucae MG865573
35 Phytophthora trifolii MG865594
48 Phytophthora parasitica OM090171

Phytophthora parasitica OR690800

63 Phytophthora nicotianae MW892400
Saccharomyces paradoxus NR138272
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=
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Figure 4 Phylogenetic tree obtained from the analyses of
ITS-nrDNA sequence data, representing the identification of
Pythium sp. Isolate RT2, RT4 and RS9 as Pythium
splendens and Phytophthora sp. isolate RT1 as
Phytophthora palmivora, the numbers above the nodes are
the percentage of the trees from bootstrap analysis.
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Fusarium solani ON820183.1
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Figure 5 Neighbor-Joining phylogenetic tree obtained from the analyses of ITS-nrDNA sequence data,

representing the identification of Fusarium sp. isolate RS1, RS2 and RS15 as Fusarium solani,
the numbers above the nodes are the percentage of the trees from bootstrap analysis.

[ Mortierella sp. isolate RT3
100

Mortierella sp. isolate RT5

75
71

100

54

— Moirtierella chlamydospora JX975927
Mortierella chlamydospora OL620105
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Mortierella calciphila KT964845.1

| Mortierella alpina HQ637325.1
100 Mortierella alpina KF561137
Mortierella macrocystis JQ272448.1

Figure 6 Neighbor-Joining phylogenetic tree obtained from the analyses of ITS-nrDNA sequence data,
representing the identification of Mortierella sp. isolate RT3 and RT5 as Mortierella chlamydospora,
the numbers above the nodes are the percentage of the trees from bootstrap analysis.
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