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Identification of the Causal Agents of Cassava Stem and Root Rot Diseases
Based on their Morphological Characteristics and Molecular Data
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ABSTRACT

Stem and root rot diseases were reported on cassava in Thailand. This study was
conducted to identify the causal agents of cassava stem and root rot, occurred in Muak Lek
district, Saraburi province; Khon Buri, Soeng Sang and Pak Chong districts, Nakhon
Ratchasima province and Aranyaprathet district, Sa Kaeo province. Twenty seven stem and
root rot specimens were collected from reported plantations from April 2015 to September
2016. The stem and root rot symptoms were classified into four groups namely, stem and
root rot, dried root rot, black root rot and root rot. The identification of causal agent of
stem and root rot disease was based on its morphological characteristics and molecular
data of ITS region. The ML phylogenetic reconstruction showed that the causal agent, of
stem and root rot disease was Phytophthora melonis. On the other hand identification
results of the causal agents of dried root rot, black root rot and root rot diseases based on
morphological data showed that they were Sclerotium rolfsii, Neoscytalidium dimidiatum and
Fusarium sp., respectively. The above mentioned fungi isolated from four symptoms had
been confirmed of their pathogenicity to cassava by Koch’s postulates procedure. The
isolated Phytophthora melonis, S. rolfsii, N. dimidiatum and Fusarium sp. were inoculated on
to cassava seedlings. It was found that the cassava seedlings inoculated with P. melonis,
S. rolfsii, N. dimidiatum showed disease symptoms after 15 days of inoculation. However,
cassava seedling inoculated with Fusarium sp. showed no symptom. We concluded that
P. melonis, S. rolfsii and N. dimidiatum were the causal agents of stem and root rot, dried
root rot and black root rot, respectively.

Key words: stem and root rot, cassava, Phytophthora melonis, Sclerotium rolfsii,
Neoscytalidium dimidiatum
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Figure 1 Stem and root rot symptoms on cassava caused by Phytophthora sp., from Soeng Sang district,
Nakhon Ratchasima province a) Leaf chlorosis, yellow leaf b) Leaf and wilt ¢) Dry and brown
d) Defoliation e) Brown and cracked basal stem f) Root rot g) White mycelium can be observed on

rotten root. h) Root rot and stunting

Figure 2 a) Dry root rot symptom on cassava caused by Sclerotium rolfsii, from Muak Lek district,
Saraburi province.b) Black root rot symptom on cassava caused by Neoscytalidium dimidiatum, from
Soeng Sang district, Nakhon Ratchasima province
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Table 1 Fungal pathogen from different disease symptoms specimens of Manihot esculenta

collected from various locations

Location

Symptoms Pathogen o . Isolate Isolation method
(district, province)
1: Stem and Phytophthora Muak Lek, Saraburi DOAC 001  Tissue transplanting
root rot melonis
P. melonis Muak Lek, Saraburi DOAC 035* Tissue transplanting
P. melonis Khon Buri, Nakhon DOAC 036* Tissue transplanting
Ratchasima
P. melonis Khon Buri, Nakhon DOAC 004 Tissue transplanting
Ratchasima
P. melonis Soeng Sang, Nakhon DOAC 005 Soil bating
Ratchasima
P. melonis Soeng Sang, Nakhon DOAC 006 Soil bating
Ratchasima
P. melonis Soeng Sang, Nakhon DOAC 045* Soil bating
Ratchasima
P. melonis Soeng Sang, Nakhon DOAC 008 Soil bating
Ratchasima
P. melonis Soeng Sang, Nakhon DOAC 009 Soil bating
Ratchasima
P. melonis Soeng Sang, Nakhon DOAC 010 Tissue transplanting
Ratchasima
P. melonis Soeng Sang, Nakhon DOAC 011  Tissue transplanting
Ratchasima
P. melonis Soeng Sang, Nakhon DOAC 012  Tissue transplanting
Ratchasima
P. melonis Pak Chong, Nakhon DOAC 013  Tissue transplanting
Ratchasima
P. melonis Soeng Sang, Nakhon DOAC 033" Tissue transplanting
Ratchasima
P. melonis Pak Chong, Nakhon DOAC 043" Tissue transplanting
Ratchasima
P. melonis Aranyaprathet, Sa Kaeo DOAC 016  Tissue transplanting
P. melonis Aranyaprathet, Sa Kaeo DOAC 017  Tissue transplanting
P. melonis Aranyaprathet, Sa Kaeo DOAC 034" Tissue transplanting
P. melonis Aranyaprathet, Sa Kaeo DOAC 019  Tissue transplanting
2: Dry root rot Sclerotium rolfsii Muak Lek, Saraburi DOAC 020 Tissue transplanting
S. rolfsii Soeng Sang, Nakhon DOAC 021  Tissue transplanting
Ratchasima
3: Black root rot Neoscytalidium Muak Lek, Saraburi DOAC 022 Tissue transplanting
dimidiatum
N. dimidiatum Khon Buri, Nakhon DOAC 023 Tissue transplanting
Ratchasima
N. dimidiatum Soeng Sang, Nakhon DOAC 024  Tissue transplanting
Ratchasima
N. dimidiatum Aranyaprathet, DOAC 025 Tissue transplanting
Sa Kaeo
4: Root rot Fusarium sp. Muak Lek, Saraburi DOAC 026  Tissue transplanting
Soeng Sang, Nakhon DOAC 027  Tissue transplanting

Ratchasima

“Representative isolates of P. melonis were selected for molecular study
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Figure 3 Phytophthora melonisa a) White and uffy colony b) Ellipsoid sporangia c) Chlamydospore

d) Globose oogonia with an amphigynous antheridia

2. L%ﬂi’] Sclerotium rolfsii 71N
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funmaniods (Figure 4a) Awileduusn
152nNPUMAI8 pseudoparenchyma tissue
Wuloliffnsedfdudntdos vreadanunis
#3519 clamp connection (Figure 4b)

3. 1o Neoscytalidium dimidiatum
nfhtneeNMesTnIhe wenis Taeds Tissue
transplanting 31WuUnLéisN Neoscytalidium
dimidiatum ¥ 9lalafidn sanufeudy
e winiulenss aueduruguina
9 UN. Lﬁ'amq 7 U ﬁqmwgﬁ 30+2°%.
(Figure 4c) s7a5ladlify (conidia) 2 Bilm
#flafl 1 978379 arthroconidia (Figure 4d)
138091 Scytalidium — like fanwouzaUss
Soesiaiuifugnls fhaadin wouusivs
\Apide wiledt 2 a3 wladiie Bundn
Fusicoccum-like ’luahummaﬁ’uiﬁﬁmdq

pycnidia wuvususasisiiiulsawiniy
a1nn13fnsasel wuensLdem
AR5 Neoscytalidium dimidiatum
WUNNTILLAT B.NINWEN 2.850Y3 2.ATY3
DARIEN 2.UATINBEN LAY .03UITINA
q.852uih FenanndinaiunmsFnEnzas Machado
et al, (2014) fnwlsA cassava black root
rot (CBR) WUNN555UIATLEIBY Maranho Las
Paraba UszinAusda las@nsansaienie
MU UM ANHUTNITUGNTINDDITINY
3 #iln ﬂ')’ﬂﬂgTu Family Botryosphaeriaceae
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dimidiatum ﬂﬂtﬂﬂiiﬂﬁﬂﬁuﬂﬂﬁﬁ’]mﬂaﬁ%ﬂ
TsAumaLmas (Brown spot or stem cancer)
2aguiaeions Tnednsazzasiiinulueinis
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Figure 4 Fungal pathogens isolated from stem and root rot symptoms of cassava
a) colony of Sclerotium rolfsii on PDA
b) Sclerotium rolfsii produce clamp connection
c) colony of Neoscytalidium dimidiatum on PDA
d) Neoscytalidium dimidiatum produce arthroconidia in chain

# Pyt citvinem AY197228
| PRy topAhon Combsen

o2 'wm‘m

Figure 5 Phylogram of species of Phytophthora obtained from maximum likelihood analylis using RAXML
with the ITS gene region. Bootstrap support values (70%) from 1,000 replicates are shown above nodes.
*Ex-type of P. melonis isolate CBS58269
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wihsmesusenaslunsfnunadatndon
w91 N. dimidiatum mlwynaﬂ'mﬁ'lﬁuw
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