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Abstract: Solanum torvum is an important plant with higher nutritional and medicinal value. Anthracnose is a major plant disease
cause by different pathogens. Colletotrichum is one of the most reported pathogens causing anthracnose to Sri Lankan cash crops,
fruits and vegetables. This study reporting the Anthracnose of Solanum torvum caused by Colletotrichum gigasporum for the first

time in Sri Lanka with molecular and morphological confirmation.
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1. INTRODUCTION

Solanum torvum (Turky berry) is an important one out of
nearly 3000 species belongs to the family Solanaceae (1). It
originated in South America and its berries available in many
tropical countries as a cultivated vegetable (2). These berries
are rich in nutrients such as minerals, vitamins and
antioxidants (3). It is a native plant to Sri Lanka and has higher
Ayurveda medicinal value (4). Berries, leaves, roots and seeds
are used to treat nasopharyngeal infections, coughs, diarrhea,
dysentery, kidney and urinary tract diseases and skin diseases
in Sri Lankan ayurvedic medicine. Further, the antidiabetic
and antihyperglycemic characters of berries are well known
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Anthracnose is one of the major diseases recently identified
that attacks to young leaves, flowers and berries.
Colletotrichum acutatum and Curvularia pallescens were
identified as causal agents of anthracnose disease in S. torvum
(6). Colletotrichum is the major genera reported in Sri Lanka
as the causal agent of rubber anthracnose (7). Further it was
identified as a major postharvest pathogen in many fruits and
vegetables.

2. METHODOLOGY
2.1 Sample collection

S. torvum leaf sample with necrotic brown to black sunken
lesions was collected from a medicinal plant garden at
Awissawella, Sri Lanka. Sterile perforated polythene bag was
used to transport the sample to the laboratory.

2.2 lIsolation and culture of the pathogen

After surface sterilization of the infected leaves using 70%
ethanol, blot dried lesions were cut opened and small pieces
were placed on potato dextrose agar (PDA). The arising
mycelium was sub cultured and prepared single conidia
derived cultures for use in further analysis.

2.3 Morphological characterization

Colony color, color of the conidial masses, shape and size
of appressoria, shape and size of conidia and redial growth
rate was measured as morphological characters. Each
character was measured with 10 replicates of seven days
old single conidia derived cultures. Conidia and
appressoria characters measured using seven days old
slide cultures.

2.4 Molecular ldentification

Genomic DNA was extracted from 2 days old mycelia
grown on PDA, using an optimized protocol (8).
Internally transcribed spacer (ITS) region of the isolate
was PCR amplified using ITS1Ext and ITS4Ext primers
9).

PCR reactions were performed using a thermo cycler
(Eppendorf master cycler, USA) with 5 min of
denaturation at 95°C followed by 35 cycles of 30 s at
95°C, 30 s at 60°C and 90 s at 72°C (10) and 5 min of the
final extension at 72°C. PCR product was used to perform
bidirectional sequencing. The sequence was analyzed
using Bio Edit version 7.2.0 (11). A BLASTN search in
GenBank (http://www.ncbi.nIm.nih.gov/ genbank/) with
ITS sequence was conducted for initial identification of
the isolate. Resulted sequence was deposited in NCBI
GenBank (KT582198).

Phylogenetic tree constructed based on Maximum
Likelihood method with the reference ITS sequences of C.
gigasporum species complex using MEGA 6.0 (12)

2.5 Pathogenicity testing

Pathogenicity of the isolate was tested by wound
inoculation of healthy S. torvum leaves with 10ul of
conidia  suspension  (1x10°onidia/ml).  Inoculated
samples were incubated at 28°C under 90% relative
humidity.

3. RESULTS AND DISCUSSION

The upper side of seven days old culture on PDA was white
with gray middle and the reverse side was greenish gray in
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color. Pale orange conidial masses were observed in ten days
old culture. Complying with the characters reported by Liu et
al. (13), hyaline, oblong, straight conidia (26 —30 um x 5 — 8
um) characteristic to C. gigasporum and brown colored lobed
appressoria with dark walls (15 — 20 pm x 8 — 10 um) were
observed in seven days old slide cultures (Fig. 1). Average
radial growth rate of the culture on PDA was 12.2 mm/24 h.

Phylogenetic tree constructed with obtained sequence and
other reference sequences confirmed the identity of C.
gigasporum isolate with 100% bootstrap support (Fig. 2).
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After 6 days of inoculation by conidia suspension, typical
anthracnose lesions were observed on S. torvum leaves. By that
the Koch’s postulate were fulfilled.

Though the studies conducted about Colletotrichum
species causing anthracnose to S. torvum are rare, plenty of
studies have been published about the inhibitory effects of S.
torvum leaf extract against Colletotrichum species such as C.
musae (14) and C. capsici (15). To the best of knowledge, this
is the first report of C. gigasporum causing anthracnose on
Solanum torvum in Sri Lanka.
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Fig 1 Colony morphology (A), appressoria (B) and conidia (C) of the seven days old Colletotrichum gigasporum culture on potato
dextrose agar medium.
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Fig 2 Phylogenetic tree constructed with sequences of internal transcribed spacer region from Colletotrichum gigasporum
identified in this study and reference species of the C. gigasporum species complex.

www.ijeais.org/ijaar
92



International Journal of Academic and Applied Research (IJAAR)

ISSN: 2643-9603
Vol. 5 Issue 10, October - 2021, Pages: 91-93

4. EFERENCES

[1] Darkwah, W.K. & Nkoom M. (2019). Free radicals
scavenging activity and oxidative DNA damage
protecting property of methanol extract from honeycrisp
apple. Pharmacogn J. 11(4):694-698.
doi:10.5530/p;j.2019.11.110.

[2] Darkwah, W. K., Koomson, D. A., Miwornunyuie, N.,
Nkoom, M., & Puplampu, J. B. (2020). Review:
phytochemistry and medicinal properties of Solanum
torvum fruits. All Life, 13(1).
https://doi.org/10.1080/26895293.2020.1817799

[3] Jaiswal, B. S. (2012) Solanum torvum: A review of its
traditional uses, phytochemistry and pharmacology. IntJ
Pharma Bio Sci.. 3(4):104- 111.

[4] Chah, K. F., Muko, K. N. & Oboegbulem, S. 1. (2000).
Antimicrobial activity of methanolic extract of Solanum
torvum fruit. Fitoterapia. 71:187-189

[5] Gandhi, G. R., Ignasimuthu, S. & Paulraj, M. G. (2011).
Solanum torvum Swartz. fruit containing phenolic
compounds shows antidiabetic and antioxidant effects in
streptozotocin induced diabetic rats. Food
Chem. Toxicol. 49(11), 2725-33

[6] Adongo, B. A., Akrofi, S., Osei-Owusu, E., & Ahiatsi, E.
N. (2019). Occurrence of Anthracnose Disease of Turkey
Berry (Solanum torvum) at Bunso, Eastern Region,
Ghana. Int. j. plant soil
sci.https://doi.org/10.9734/ijpss/2018/v26i630058

[7] Hunupolagama, D. M., Fernando, T. H. P. S,
Kathriarachchi, H. S., Wijesundera, R. L. C,
Chandrasekharan, N. V. & Wijesundera, W. S. S.
(2017)Curr Microbiol. 74:747-756 DOl
10.1007/s00284-017-1238-6

[8] Hunupolagama, D. M., Fernando, T. H. P. S,
Wijesundera, R. L. C., Chandrasekharan, N. V. &
Wijesundera, W. S. S. (2014) A high yielding and low-
cost protocol for extract genomic DNA from
Colletotrichum sp. which can efectively use in
phylogenetic studies. In proceedings of 10th International
Mycological Congress, Thailand. p 752

[9] Talhinhas, P., Sreenivasaprasad, S., Neves-Martins, J. &
Oliveira, H. (2002). Genetic and Morphological
Characterization of Colletotrichum acutatum Causing
Anthracnose of Lupins. Phytopathology 92, 986-996.

[10] McKay, S. F., Freeman, S., Minz, D., Maymon,. M.,
Sedgley, M., Collins, G. C. & Scott, E. .S (2009).
Morphological genetic and pathogenic characterization
of Colletotrichum acutatum, the cause of anthracnose of
Almond in Australia. Phytopathology 99(8):985-995

[11] Hall, T. A. (1999) BioEdit: a user-friendly biological
sequence alignment editor and analysis program for
windows 95/98/NT. Nucl. Acids.. Symp Ser. 41:95-98

[12] Tamura, K., Stecher, G., Peterson, D., Filipski, A. &
Kumar, S. (2013). MEGAG: Molecular Evolutionary

Genetics Analysis version 6.0. Mol. Biol. Evol. 30, 2725-
2729

[13] Liu, F., Cai, L., Crous, P. W. & Damm, U. (2014). The
Colletotrichum gigasporum species complex. Persoonia
33,83 -97.

[14] Thangavelu, R., Sundararaju, P. & Sathiamoorthy, S.
(2004). Management of anthracnose disease of banana
caused by Colletotrichum musae using plant extracts.
J. Hortic. Sci. 79, 664 — 668.

[15] Gomathi, V. & Kannabiran, E. (2000). Inhibitory effects
of leaf extracts of some plants on the anthracnose fungi
infecting capsicum annum.Indian phytopathol 53, 305 —
308.

www.ijeais.org/ijaar

93


https://doi.org/10.1080/26895293.2020.1817799

