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Abstract

The purpose of this study was to isolate and identify Phomopsis spp. from healthy and diseased
plants from various sources. Substrates included 1) healthy leaves of jackfruit (Artocarpus
heterophyllus), Colubrina asiatica, and Antirhea lucida and 2) rotted fruits of tamarind
(Tamarindus indica), guava (Psidium guajava) and longkong (Lansium domesticum). The surface
sterilization method with 70 % ethanol was used to isolate a Phomopsis endophyte from the
healthy leaves. Direct isolation and the tissue transplanting methods were used to isolate
Phomopsis from the rotted fruits. Morphological characteristics of the fungal species were
examined as colony growth pattern and color, and the fruiting bodies, conidiophores, and conidia
were examined under stereo and light microscopes. Camera lucida drawings were made. After
identifying samples based on morphology, molecular analysis using 28sSRNA sequence was used
to confirm the results. One isolate of Phomopsis liquidambaris and two isolates of Diaporthe
phaseolorum (Phomopsis phaseoli anamorph) were found as endophytes from healthy plant
tissues, whereas two isolates of P. liquidambaris and one isolate of D. phaseolorum were found
from the diseased fruits. P. liquidambaris is a new record for Thailand as an endophyte and a
parasitic fungus.

Keywords: fruit rot, coastal forest tree, endophytic fungi, Phomopsis liquidambris, Diaporthe
phaseolorum

Introduction

The genus Phomopsis (Sacc.) Bubak (Diaporthe
Nitschke teleomorph) contains more than 900
species names from a wide range of hosts (Uecker
1988; Rehner and Uecker 1994; Rossman et al.,
2007; Rossman and Palm-Hernandez 2008).
Species of Phomopsis have been reported as plant
pathogens, endophytes, and saprophytes and can
even cause health problems in humans and other
mammals (VanWarmelo and Marasas, 1972;
Uecker 1988; Rehner and Uecker 1994; Sutton et
al., 1998; Garcia-Reyne et al.,, 2011). Several
species were reported as pathogens on various
crops, as endophytes from healthy plant tissues of

the same or different hosts, and as saprophytes on
dead plant materials (Udayanga et al., 2011).

In identification of Phomopsis spp., classic
mycology uses morphological and cultural
characteristics, and biometrical values of anamorph
and teleomorph structures. Delimitation of the
species is uncertain because some Phomopsis spp.
have pycnidia with two types of conidia (alpha and
beta), whereas other species produce only one type
of conidia. Moreover, the teleomorph stage of
Diaporthe Nitschke was not determined in all
described Phomopsis species. Significantly, one
species can infect several botanically different
hosts, and several Phomopsis spp. can be isolated
from one plant species (Van Niekerk et al., 2005).
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Phomopsis liquidambaris was first reported as
an endophyte from healthy living branches of
Liquidambar formosana Hance (Hamamelidaceae)
in Fujian Province, China (Chang-Qing et al.,
2005). Phomopsis spp. are common endophytic
fungi that exist in a wide variety of plants (Murali
et al., 2006; Li et al., 2010).

In Thailand, Sontirat et al. (1994) recorded 8
species of Phomopsis from various diseased plants.
Visarathanonth (1999a; 1999b) reported Phomopsis
spp. from fruit rot of tropical and temperate fruits.
Kokaew et al. (2011) recorded Phomopsis arnoldiae
as an endophyte isolated from leaves of the forest tree
Ascistrocladus tectorius in Khao Yai National Park,
Nakhon Ratchasima province and found 72 isolates
of endophytic Phomopsis spp. from healthy wild
plants and forest trees from various habitats.

The purposes of this study were to 1) isolate
Phomopsis species from leaves of healthy plant,
diseased fruits and wild plants and, 2) identify
Phomopsis spp. using morphological characteristics.

Materials and Methods

Isolation for Endophytic Fungi

The healthy leaves of jackfruit (Artocarpus
heterophyllus) from Kasetsart University, Bangkok
as well as Colubrina asiatica and Antirhea lucida
from Mu Koh Surin National Park, Phang Nga
Province were collected (Table 1). The surface
sterilization method was used to isolate endophytic
fungi (Li et al., 2005). From each plant an
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asymptomatic leaf was chosen randomly. Leaf
portions were thoroughly washed in running tap
water, then surface sterilized by submerging in
70% ethanol for 2 min. After drying, each leaf was
divided into four segments and placed on water
agar (WA) supplemented with 50 mg L
streptomycin to suppress bacterial growth. All
plates were incubated at 28°C for 3-4 weeks.
Emerging fungi were transferred to fresh potato
dextrose agar (PDA) plates, incubated for 1 week,
and periodically checked for purity.

Isolation for Plant Pathogenic Fungi

Fruits of tamarind (Tamarindus indica), guava
(Psidium  guajava), and longkong (Lansium
domestricum) showing symptoms of fruit rot were
collected from the local market near Kasetsart
University, Bankok, Thailand (Table 1). Direct
isolation and the tissue transplanting method were
used to isolate Phomopsis spp. pathogens (Agrios,
2005). For the tissue transplanting method, small
pieces of specimen tissue (3-5 mm) were excised at
the margin of the infected leaves, surface
disinfected with 1% Sodium hypochlorite for 1
min., and placed onto potato dextrose agar (PDA).
Samples were incubated at 28°C for 2-3 days and a
fine needle was used to transfer the young
mycelium to slant PDA. Direct isolation was also
employed from diseased fruits incubated in a moist
chamber in a Petri-dish or plastic box. A fine
needle was used to transfer the growing mycelium
from diseased fruits to slant PDA.

Table 1 Collection data of healthy and diseased plant samples for isolation of Phomopsis sp. and Diaporthe sp.

Plant Plant type Family Scienctific name Common Location Date
part name
Leaves Healthy plant Moraceae Artocarpus heterophyllus ~ Jackfruit KU, Bangkok  13/6/ 2011
Fruits Diseased plant Myrtaceae Psidium guajava Guava KU, Bangkok  27/10/2011
Leguminosae  Tamarindus indica Tamarind KU, Bangkok  22/1/2012
Meliaceae Lansium domesticum Longkong KU, Bangkok  15/1/2012
Leaves Healthy plant Rhamnaceae Colubrina asiatica - Mu Ko Surin ~ 9/4/2012
National Park,
Phang Nga
Rubiaceae Antirhea lucida - Mu Ko Surin ~ 9/4/2012
National Park,

Phang Nga
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Identification of the Fungal Strains

Morphological Studies: Macroscopic features
were studied including colony growth pattern,
color, and texture, and fungal growth rate was
measured on PDA. Colony characteristics and
pigment production were observed after 7 days of
growth at 28°C. Sporulation was found after 30
days incubation on PDA at 28°C. Microscopic
characters were observed on a slide preparation
using sterile distilled water and lactophenol as
mounting media and examined under stereo and
light microscopes (Olympus BH-2 with Normaski
Interference Contrast). Camera lucida drawings
were made.

To induce sporulation, small pieces of grape
branch were autoclaved, placed on PDA with the
fungal inoculum, and incubated for 14 days at
28°C.

Molecular analyses of Phomopsis strains were
conducted by Dr. Takashi Mikawa, Mitsubishi,
Japan using -28sRNA sequence to confirm their
identity.

Results and Discussion

One isolate of Phomopsis liquidambaris C.Q.
Chang, Z.D. Jiang & P.K. Chi and two isolates of
Diaporthe phaseolorum (Cooke & Eills) Sacc.
(Phomopsis phaseoli anamorph) were found from
healthy plant tissues (jackfruit, Antirhea lucida and
Colubrina asiatica respectively), whereas two
isolates of P. liquidambaris and one isolate of D.
phaseolorum were found from diseased fruits
(tamarind, guava and longkong respectively) (Table
2).

Endophytic and plant pathogenic from plants and diseased fruits 159

Phomopsis liquidambaris C.Q. Chang, Z.D. Jiang
& P.K. Chi (Figure 1-3)

Reference: Chang-Qing et al. (2005)

Specimens examined: leaf of jackfruit (KUFC
7070); fruit rots of tamarind (KUFC7066) and fruit
rots of guava (KUFC7073). Kasetsart University,
Bangkok.

Colonies of P. liguidambaris KUFC 7070 on
PDA reaching 9 cm diam. in7 days at 28°C.
Mycelium gray, immersed, branched, septate,
hyaline. Conidiomata were eustromatic, immersed,
brown to dark brown. Conidiophores were hyaline,
simple branched and septate at the base. Conidia
were extruded from ostioles in white mass.
Conidia: a-conidia hyaline, unicellular, ellipsoid to
fusiform 5.5-8.3%1.2-2.0 um and B-conidia hyaline,
unicellular, filiform and curved at one end 16.8-
24.8x0.6-0.9 pm.

Macroscopic and microscopic features on PDA
of endophytic Phomopsis liquidambaris (KUFC
7070) from jackfruit leaf were very similar to P.
liquidambaris (KUFC 7066) and (KUFC7073)
causing fruit rots of tamarind and guava fruits, but
the sizes of a-conidia and B-conidia were slightly
different (Table 2). However the size ranges of a
and B-conidia of the three isolates (a-conidia 5.5-
8.3x1.2-2.0 um and B-conidia 16.8-24.8x0.6-0.9
um) were similar to the sizes recorded for P.
liquidambaris from China (a-conidia 6.5-8.1x1.7-
2.2 and P-conidia 10.5-24.5%0.6-1.0 pm). In
addition, the colony of P. liquidambaris on guava
showed zonation. Chang-Qing et al. (2005) were
first to report Phomopsis liqguidambaris as an
endophytic fungus from branches of the woody

plants  Liquidambaris  formosanae = Hance

Table 2 A comparision of a- and B-conidia sizes of Phomopsis liquidambaris and Diaporthe phaseolorum (Phomopsis
phaseoli anamorph) isolated from healthy plants and diseased fruits cultivated on PDA at 28 °C for 30 days.

Conidial size (um)

Plant type KUFCY Fungal species Host
a-conidia B-conidia

Healthy plant 7070 P. liguidambaris Jackfruit 5.5-8.3x1.2-2.0 16.8-24.8%0.6-0.9
(Ieaves) 7518 D. phaseolorum Antirhea lucida 6.0-10.0x1.82.0  12.0-19.0x0.9-1.0
7519 D. phaseolorum Colubrina asiatica 7.0-10.0x1.5-2.0 14.0-28.0x0.8-1.0

Disease 7066 P. liguidambaris Tamarind 6.0-7.7x1.4-1.8 14.4-22.0x1.0-1.3
plant(fruits) 7073 p Jiguidambaris Guava 5.9-7.1x1.6-2 16.7-22.7x1.0-1.4
7069 D. phaseolorum Long kong 4.9-6.8x0.9-1.6 14.8-23.9x0.7-0.9

Y KUFC = Kasetsart University Fungal Collection
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Figure 1 Morphology of Phomopsis liqguidambaris (KUFC 7070):

A) Healthy leaf of jackfruit (Artocarpus

heterophllus); B) Colony on PDA 7 days at 28°C; C) Pycnidia and exudates on PDA; D, E) Pycnidia on branches of

grape and F) a-conidia and B-conidia (Bar = 10 pm).

- 3

>

Figure 2 Morphology of Phomopsis liquidambaris (KUFC 7066): A) Tamarind fruit rot; B) Colony on PDA 7 days
at 28°C; C) Pycnidia and exudates on PDA; D, E) Pycnidia on branches of grape and F) a-conidia and B-conidia (Bar

=10 pm).

(Hamamelidaceae) and the type specimens were
deposited in the Mycological Herbarium of South
China Agricultural University, Guangzhou, China.
In the present study, only one isolate of P.
liquidambaris  (KUFC7070) was found as an
endophytic fungus from a healthy leaf of jackfruit,

whereas two isolates of P. liquidambaris were
isolated from fruit rots of tamarind (KUFC 7066)
and guava (KUFC 7073).

As a pioneer decomposer, Phomopsis spp. have
been shown to accelerate leaf litter decomposition
and soil nitrogen transformation (Dai et al., 2010;
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Figure 3 Morphology of Phomopsis liqguidambaris (KUFC 7073): A) Guava fruit rot; B) Colony on PDA 7 days at 28°C;
C) Pycnidia and exudates on PDA; D, E) Pycnidia on branches of grape and F) a-conidia and B-conidia (Bar =10 pm).

Chen et al, 2013). The endophyte Phomopsis
liquidambaris (strain B3) is capable of growing
with the phenolic compound 4-HBA (4-
hydroxybenzoic acid) as the sole carbon and energy
source in vitro (Chen et al., 2011).

In Thailand, Sontirat et al. (1994) recorded 8
species of Phomopsis including P. ambiqua, P.
asparagi, P. citri, P. heveae, P. hibisci, P. oryzae-
sativae, P. sojae, P. vexans from various diseased
plants such as pear, asparagus, lime, para rubber
and rice. Visarathanonth (1999a, 1999b) reported
Phomopsis spp. causing fruit rot of tropical fruits,
such as rambutan, durian, guava, tamarind, mango
and mangosteen as well as temperate fruits, such as
peach, persimmon, strawberry, pear and apple.
Kokaew et al. (2011) reported Phomopsis arnoldiae
as an endophyte isolated from leaves of
Ancistrocladus  tectorius (Ancistrocladaceae) at
Khao Yai National Park, Nakhon Ratchasima
province and also recorded 72 isolates of
Phomopsis spp. from healthy wild plants in various
habitats. Therefore, as an endophyte and fungal
pathogen on tamarind and guava, P. liquidambaris
is a new record for Thailand.

Diaporthe phaseolorum (Cooke & FEills) Sacc.
(Figures 4-6)
Reference: Saccado (1882)

Anamorph: Phomopsis phaseoli Petch 1922

Specimens examined: Leaves of Antirhea lucida
(KUFC 7518), and Colubrina asiatica, (KUFC
7519); Mu Koh Surin National Park, Phang Nga.
and longkong fruit rot (KUFC 7069);

Kasetsart University, Bangkok.

Colonies of D. phaseolorum KUFC 7069 on
PDA reaching 9 cm diam. on 7 days at 28°C.
Mycelium was white, immersed, branched, septate,
hyaline. Conidiomata were immersed, brown to
dark brown. Conidiophores were hyaline, simple
branched and septate at the base. Conidia were
extruded from ostioles in white mass. Conidia: o-
conidia hyaline, unicellular, ellipsoid to fusiform
4.9-6.8x0.9-1.6 pum and P-conidia hyaline,
unicellular, filiform and curved at one 14.8-
23.9x0.7-0.9 pm.

Endophytic Diaporthe phaseolorum isolates
KUFC 7518 and KUFC 7519 were very similar in
macroscopic and microscopic characteristics to D.
phaseolorum isolate KUFC 7069, but a-conidia of
D. phaseolorum (KUFC 7069) from diseased fruits
was slightly smaller than the endophytic isolates
(Table 2). Cheng et al. (2008) showed the first
reported the endophyte Diaporthe phaseolorum var.
sojae from Kandelia candel an estuarine mangrove
on the South China Sea Coast. Pioli et al. (2003)
studied morphologic characters of twenty-three
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Figure 4 Morphology of Diaporthe phaseolorum (P. phaseoli anamorph)(KUFC 7069): A, B) Longkong fruit rot
(Lansium domesticum); C) Colony on PDA 7 days at 28 °C; D, E) Pycnidia on branches of grape; F) Pycnidia and exudates

on PDA and G) a-conidia and B-conidia (Bar = 10 pm).

Figure S Morphology of Diaporthe phaseolorum (P. phaseoli anamorph)(KUFC 7518): A) Antirhea lucida; B) Colony
on PDA incubated for 7 days; C) Pycnidia and exudates on PDA; D, E) Pycnidia on branches of grape; F) a-conidia and -
conidia G) Camera lucida drawings of conidiophores and conidia (Bars: F,G = 10 pm)

isolates of D. phaseolorum related to type of
colonies, stroma, pycnidia and conidia, presence of
perithecia and asci length by principal component
analysis in the core soybean-producing area of
Argentina.  Santos et al. (2011) described the
morphological characteristics of Diaporthe species

including, D. caulivora, D. novem, D. phaseolorum
and D. longicolla isolated from stems and seeds of
soybean as well as from stems of sunflower
(Helianthus annuus), Arctium lappa, Asclepias
syriaca and Dipsacus lacinatus in Croatia. Iriart et
al. (2011) recorded that D. phaseolorum (syn. P.
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Figure 6 Morphology of Diaporthe phaseolorum (P. phaseoli ; anamorph) (KUFC 7519): A) Colubrina asiatica; B)
Colonies on PDA 7 days at 28 °C; C) Pycnidia and exudates on PDA; D, E) Pycnidia on branches of grape; F) a-conidia
and B-conidia and G) Camera lucida drawings of conidiophores and conidia (Bars: F, G =10 um)

phaseoli) is a frequent fungal parasite of plants,
present on all continents around the world.
Costamilan et al. (2008) reported D. phaseolorum
var. caulivora causes stem canker of soybean in
Brazil. Moreover, the Phomopsis anamorph has
been associated with post-harvest fruit rot of
kiwifruit in Italy (Luongo et al., 2011).

In Thailand, Sontirat et al. (1994) reported that
Diaporthe phaseolorum was found in rotten pepper
fruit. In this study, D. phaseolorum was found as an
endophyte in the leaves of Antirhea Ilucida and
Colubrina asiatica and as a plant pathogen from
longkong fruit.

Conclusions

The endophytic fungus Phomopsis liquidambaris
was isolated from jackfruit leaves from the Kasetsart
University campus, whereas Diaporthe phaseolorum
were found from healthy leaves of coastal forest tree,
Antirhea lucida and Colubrina asiatica at Mu Koh
Surin National Park, Phang Nga, Thailand.

Two isolates of Phomopsis liquidambaris were
found from tamarind and guava fruit rots, whereas
Diaporthe phaseolorum were found from diseased
longkong fruit from a market near Kasetsart
University, Bangkok, Thailand.

Phomopsis liquidambaris is a new record as an
endophytic on jackfruit and plant parasitic fungus

on tamarind and guava for Thailand whereas
Diaporthe phaseolorum is a new record as an
endophyte in Antirhea Ilucida and Colubrina
asiatica and fungal pathogen

domestricum (Meliaceae) in Thailand.

in Lansium
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